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Introduction

This report describes the work and results of the Israel National Monitoring
Program in the Gulf of Agaba (Eilat) - NMP —in 2013. It is divided into chapters
according to habitats and the methods employed by the monitoring program. Each
chapter includes a short description of the methods used, a detailed description of the
results including data and figures, and a discussion of the findings. A comprehensive
description of the methods used is given in the NMP annual scientific report of 2003.
Figures and figure captions in this report are given in English.

This was the tenth year of continuous standard monitoring operations by NMP, in
which data is collected using predetermined standard methods by a dedicated team.
The ability to review such consistently collected data provides increased analytical
power and confidence in our findings, opening the possibility to detect patterns and
trends. A comparison of the present-day state of the reef with historical, pre-
monitoring, data can be found in the NMP annual scientific report of 2004.

In addition, the NMP has added several new measurements and variables since its
initiation, and these are presented in the respective annual reports of their start year.

The NMP reports are available through the web site of Israel’s Ministry of
Environmental Protection: www.sviva.gov.il, and on the NMP web-site:
www.iui-eilat.ac.il/NMP/ .

A database that includes data collected by the NMP since 2004 is available for
public download through the NMP website.

Key findings

The coral reefs of Eilat
1. The state of Eilat's coral reefs, as reflected in the various proxies measured by
the monitoring program, has improved this year, supporting the data from
previous years where a gradual trend of improvement was indicated. Below
are several points revealed by the data that are worth noting:
a) Live coral cover at the reefs of Eilat has gradually increased since 2004.
Two years have made particular contribution to this trend, 2007 and this
year, 2013. This is the case for live coral cover and for the cover
normalized according to the available hard substrate at the different
sites.
b) At the shallow IUI sites, in which coral cover and substrate utilization
is lowest these parameters have gradually increased throughout the past
years of monitoring. The three sites at the nature reserve (NR) are still
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d)

f)

9)

h)

)

K)

those with the highest normalized cover.

There is a good correlation between coral cover and colony density at
the reef sites. The correlation improves dramatically when the shallow
nature reserve site (NR-5) is removed from the analysis. The NR-5 site
Is characterized by especially large corals and so has a particularly high
cover and low density. At the other monitored sites correlation has
improved over the years, providing indirect evidence for coral growth.
Over the past nine years of monitoring a decline in the fraction of
"small" colonies has been observed at the monitored sites, and an
increase in that of "medium” colonies out of the four size classes noted.
It seems that the decrease in "small" colonies is driven by diminished
recruitment of corals. However, the availability of small colonies does
not seem a limiting factor for the live coral cover. It remains to be
determined whether this will become a limiting factor or perhaps
reduced recruitment reflects the increase in coral cover and thus is a
side effect of a positive situation.

The Shanon-wiener index for coral diversity at the monitored sites has
remained stable throughout the monitoring years, as has the species
composition for the coral community at Eilat.

This year the sampling effort at two sites, NR-5 and 1UI-15, was nearly
tripled in an attempt to extract the true species richness of these sites.
The increased sampling effort resulted in a 20% greater richness
compared to the previous year. Nevertheless, all species found have
cropped up in previous surveys, and the overall richness at the Eilat
sites remained similar to last year's.

The reef table is treated separately from other reef monitoring sites that
are fore-reef sites, since it has a special and different set of ecological
characteristics. Here too, as in the fore-reef sites, live coral cover and
colony density have increased this year.

2,405 colonies, 2,002 of which are stony coral colonies, were surveyed
this year at the permanent photo-sites. Stony coral density remains
stable in the past ten years of monitoring, similar to the findings of the
line-transect surveys. Reef community composition has also remained
stable throughout this period.

Stony coral area at the permanent photo-sites has also increased this
year, as in the line-transect surveys. The coral cover at the photosites
has increased in the period 2004-2009, has dropped in the interval
2010-2012, and an increase was noted this year. Overall, coral cover at
the photo-sites has approximately doubled since 2004.

The dominant coral Acropora that occupied the greatest area at the
photo-sites in the initial monitoring years have regained this year its
position as the most abundant coral (by cover).

A sharp decrease in coral colony density was recorded at the nature
reserve coral lagoon since 2010, and particularly in the density of the
dominant coral Stylophora pistillata. Since S. pistillata is the most
dominant coral in the lagoon (~35% of coral colonies this year were of
this species) changes in its population size dictate changes in the entire
community of the lagoon. This year a slight increased in coral density
was noted in the lagoon.
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I) Itis possible that the dramatic decline in coral density at the lagoon was
caused by severe southern storms that affected all areas shallower than
~4m in the years 2010-11. This year southern storms were few in
number and weak and the density of S. pistillata increased slightly. The
population of S. pistillata has fluctuated considerably in the past (prior
to the establishment of the NMP) and has been known to recuperate.
The NMP has not yet operated long enough to establish the natural
timescale or amplitude of changes in the S. pistillata population.

2. Sea urchins are the most important invertebrate reef grazers. The urchin
species Diadema setosum is the most abundant sea urchin in Eilat and
outnumbers all other urchins. Only at the lagoon more individuals of other
urchin species (combined) were counted.

3. This year a decrease in sea urchin density was noted, following last year's
sharp increase. These changes in sea urchin density seem to reflect natural
fluctuations of the sea urchin population, or are perhaps coupled with
fluctuating environmental processes.

4. The density of sea feathers is significantly greater than it was in the initial
monitoring years.

5. Chlorophyll-a concentrations on settlement plates, and particularly on
protected settlement plates (“potential growth™), reflect the water column
mixing depth. This year's Chl-a concentrations on settlement plates were lower
than last year, in which water column mixing was markedly deeper.

6. The zooplanktivorous fish are the largest functional fish group among the reef
fish, comprising ~60% of the fish surveyed this year. These are small fish that
comprise large migrating schools and therefore there is a large variance in the
numbers counted on different years. This is an important functional group as it
transfers nutrients up the aquatic food web.

7. The second largest group of reef fish (20%) is the carnivores that curb
populations of invertebrates in the reef. The herbivore fish (grazers) comprise
~5% of the reef fish population and are responsible for curbing benthic algae
growth on the reef. Thus, this group has a significant effect on coral settlement
and recruitment. Grazers also short-cut the food web through direct passage of
energy from primary producers (algae) to fish.

Coastal water

8. The seasonal cycle of mixing of the upper water column is the dominant
process in determining the concentrations of chemical variables measured in
the coastal waters of Eilat. Sea surface temperatures (SST) at the coastal
stations this year spread over a relatively small range, with high winter
temperatures and low summer values. Therefore, this year's mixing was
shallow and low nutrient concentrations and weak phytoplankton blooms were
documented at the monitored coastal stations.

9. As in the previous year, several measurements of irregular nutrient
concentrations were measured during the coastal cruises. These were
especially conspicuous due to the overall low concentrations measured this
year. Particularly, high nutrient concentrations were measured at the
navy/Meridien Hotel station (February and April) and at the northern Fish-
Farm station (April and June).

10. The prevalence of intestinal heteroxenic fish parasites in wild Signus rivulatus

13



11.

12.

caught near the IUI has increased in the past three years relative to the
preceding two years. An abundance of heteroxenic parasites indicates healthy
ecosystem as these parasites require several hosts to complete their life cycle.
Thus, their proliferation indicates local availability of healthy ecological
niches. Granulomas associated with the Micobacterium marinum pathogen, a
harmful pathogen that was once common in local wild fish, were not detected
in the wild fish caught this year.

In recent years the NMP supports the monitoring of the benthic community at
the location where the fish farms used to be (at the northern beach of Eilat).
This study is led by Shai Oron and began as her M.Sc. research in 2008 (see
Appendix G4, in the NMP annual scientific report 2010). In the winter of
2012-2013 several flash-flood events transported sediment into the sea,
notably close to the monitoring site. Following these flood events the sea floor
was devoid of sea grass meadows and live benthic foraminifera were not
found. Inshort sediment cores collected some two months after the floods a
horizon of dead foraminiferawas found buried under several centimeters of
thin terrigenous sediments.

In May 2013 sea grass was found to emerge from the thin flood sediments,
and some forasminifera were found on the sea floor, but not on sea grass. In
July 2013, some five months after the flooding events the density and diversity
of live foraminifera in sediment cores was lower than that of the previous year,
and individuals were smaller. There is no doubt that the local benthic
community was severely disturbed by sediment influx from the floods, but
rehabilitation following this natural disturbance is much faster than following
the removal of fish cages from this site.

The deep sea water column

13.

14.

15.

16.

17.

The ecological system of the open waters is modulated by the annual
dynamics of variability in concentrations of nutrients, dissolved oxygen and
phytoplankton population through the seasonal water column mixing cycle.
The inter-annual dynamics are driven by the depth and duration of the
seasonal mixing, and the amount of nutrients stored in the deep waters. This
year's winter mixing was shallow, in contrast to last year's deep mixing. Thus
a new inter-annual cycle has begun.

Concentrations of nutrients in the deep waters decreased following the deep
mixing of 2007-2008. In the years following nutrient concentrations and stock
have increased. In 2012, following deep mixing, nutrient concentrations
decreased and oxygen concentrations increased. This year mixing was
shallow, as expected from the high surface temperatures at the end of 2012,
and nutrient concentrations kept rising throughout the year.

Although mixing of the water column was shallow this year, high chlorophylI-
a concentrations, primary productivity and zooplankton biomass were
measured in the open waters.

Temperature of the deep waters dropped in the years 2007-2008 as a result of
the deep mixing and has risen slightly since then. Despite deep mixing last
year water temperature at depths greater than 500m hardly changed, and this
year deep water temperature continued to rise.

Although nutrient concentrations are rising, nutrient stores in the water
column are still lower than those measured before last year's deep mixing.
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18.

Throughout most of the year nutrient stocks were somewhat lower than those
of the years 2009-2011.

Seasonal variability in phytoplankton in the open water column comprises
dominant cell concentrations of prokaryotic Synechococcus in winter and a
dominance of Prochlorococcus cells in summer and autumn. There are more
pico-eukryotic cells in winter than in summer, a time in which they only
comprise a few percent of the phytoplankton cell count. Nevertheless, when
converted to biomass eukaryotic phytoplankton are dominant throughout most
of the year, except for a few summer months in which Prochlorococcus
comprise ~50% of the total phytoplankton biomass in the water column.

Continuous measurements

19.

20.

21.

22.

This year sea-surface chlorophyll-a concentration measured daily from the
Observatory pier peaked early, in February, and were lower than those of the
previous year — as expected from the shallow mixing this year. Nevertheless,
the Peak chl-a concentration this year was higher than that of most monitored
years, albeit for a short duration.

Sea surface temperatures were mostly higher thanthe multi-annual average,
but not considerably so. The high sea surface temperatures prevented deep
mixing of the water column. The multi-annual trend of rising sea surface
temperatures continues.

Air temperature at the beginning of winter, in January, was only slightly
higher than that of last year, but this was sustained only for a short duration
and therefore did not cause significant cooling of the sea surface and deep
mixing.

General

This year two oil spill eventsfrom ships were recorded. In November oil
spilled from a ship anchored off the northern shore of Eilat. A large oil stain
was identified at sea and for several days oil washed up on the southern
beaches where water quality deteriorated and intertidal invertebrates were
harmed. In December a stain of diesel fuel was identified at sea and was left to
evaporate naturally. The past few years have seen several oil spillages from
ships

15



D'AIMY7NN NIV .2
nONwT N3 ape 1.2

N

ORI NIPTA 9D TNIRD 2PV NONW IR 77200 71221 "NINCI20 2", aveowsT 1R
10312 .2°1°1 NI 2I0MY ,0°97 @OAADR L TAR ANPR D910 NONWa NN Tp0 LNYK 79 119¥a
ANR 922 MAw»NAT DROXIVID J7AK TNRD (Y¥1) 0O NOYPIR A0 IP0 Y¥Ian

muw
12 777202 ¥°9%A7 V1D 997 D NW DOPRIWI 0PI DOINK AWIPWA AN3TI DOANPRT NN2aN
YRR NDIPNA ,TIWY AR WY1 NPIWI Nan AP0 (12 71KR) S1IRT 019802

('») @opniy TN P M balry) phh
510,15 29°30°.07 34°55°.02 Ul (NP2 72v7) PRVIDIIIRIAT ORI
1,5,10,20 29°30°.33 34°55°.26 NR (D719 @°13) A0 AT
10,20 29°31°.37 34°56°.04 KATZA (oo 172) R'R¥P

ORI TR IR 93N 197V 272 2OPRIVTY 21T SINK (13 92w
Table B1: Locations and depths of the reef census survey sites.

952 .(1972) Loya et al. >1°-5y anmow 17 %500 NYWw 5 5¥ 7wyl 023 nhRE 112 1P
TIRY .12 79202 KON PRI P TIRD NORIPR 72NNT NTIPIA 77T VI WD YDIANA NN
WX ATIPIN LDORIPR 031907 DN 2705V INNn D S9N DTIPI WRA 7021 77070 070
INR2 2°2N77 1907 L2790 0°I0A 2770791 QCPAWD LA U0 TIRY 27wn 10 7R 22NN
N%2p% ¥ 70 MRXIN 92 ¥ap11 ,20-2 10 1°2,593 7772 ,91 (PRI 2973R 0P W 219°0)
wow ,15-1U1 -1 5-NR 070K 2102 Wy maws 2230985 10°3 1IAR 7712 25%-2 23 pr7
52 HWw DT oW1 2002 TOWY D Yupa 932 9K 20NRA 210 W DR NIXAY 11°0°12 200NN
DO3MDRY 1R ONADR) 021 DO2APR (22 T1°R) TAR T0RPLI0 YW P17 57T VI0 AN R 1
DONNORT NROWA) P NRT? AR WORNM 779121 ,07 NP2 3T 220K D19 Nom (2900
77T VI0 AN Y¥NT A0 23 oW N0 932 (17 7720 ,21 79032 A0 2°oNnn 9932 MY
(27,0001 DONOR 00PN L, Wi YD)

902 717 AP TR P73 MIXIAR Y2IRA NARY P9I 70747 U0 AN 2OANIRT MU
L ,M ,S) n"o 30<-11"0 15-30 ,n"0 5-15 ,2"0 5> 171 2707 MXI2P YR .QWIN TN 720N
(Anxnma H -

nuw 9952 2WnNI2 7P AP IR SW 727V AYEANT 777727 U0 AN AR 9 Ay
92 X7 .MIXRA 70197 IR 127,00 WRY 72T AOW TINRD T 72WNAT 2w DT 0K L7200
TYIDMY MPNNA ,IDIUA YADIR ANWRIT RO AP0 AN 70197 01 20K MawIna 1own
TARD AR WRD 127900 VDT AR LNV A0 IRD POV ,0°20 22pR2 LNYIRON
,0°N°Y9 P01 7700 IR NOPRM 0°27 0°PR2 KT YIADT IR NARAT NP0 SNIvnwn pon
72179 NPNWRIT VOADT ,T9M) RO AYOADY 72707 WRD IR PY 23712 R¥A1 ANIRT WRD K92
TYIAD KD P MYV 7TAIRA DOWANWA 1R MV N°IDNI 1AW 22210 DOIRY BwonaS
IR TR 93 M2y TR1 (Live Tissue Index, LTI) 1237 ,71 77 ."1mR>12" 7723 21982
oW TINR 2w (P10 91X 070 DY) NODRI AR 070 DY, NIWwA 1P ONN2 2297010 DOANIRT
"MRM27 717" (2004-2007) 2on7p MIn™TA N2 WK AT TR L0 ARpI2 A01n0 7w
1D N1 MAWINT 9D PW NN P NNR YXINND IR 3 May awinn ,(Health Index, HI)
ST NR2

MRXIN 2008 NIW2 NWMINA X0 MYRARI TNWYI 7297 MIAR YW 9772
TI0°17 NI N2IONT) 3R AWITAT 7T PV 2T Pw T3 P17 Y WhaNn 1y o
.(31 1901 ,2008 >y 1"7 N°R yon

16



NORINT ,7TIDRT DR S29YR-IDT NI PUP DWW SNKR 29xn 12 N
TTIYRTA NI N3N P01 272 2OINRT 2OINIR 1HY NN Y
SINR DR QAR DIDIIRT 2INPT LJION2 RRIPY TV 2772 nowo
73 WRRER (3) 1,2°320R7 e (2) 0o a7aeen (1) (2w
72 100 3255 739057 NSNNN2 PSRN MW 77NN
Figure B1: An aerial photo of the northwestern shore of the
gulf, south of Eilat, showing the coral reef sampling sites. The
yellow lines represent sampling sites at the 1UI (1), the Nature
Reserve (2) and the oil terminal (3). Black scale line is 100 m.
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substrate underneath the line-transect to a resolution of 1 cm. Photo: N. Segev.
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Figure B3: Top- average live coral cover (excluding soft corals) at each site (percent of
total area). Bottom- ANOVA results (least square means) for live coral cover in the
years 2004-2013. Differences between years are significant, as is the interaction between
years and sites (two-way ANOVA, P<0.001) meaning different sites changed differently

over the years.
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Figure B4: Cumulative percent cover of live corals, sand, rock and dead corals. In sites
where cover does not add up to 100% the balance comprises algae and invertebrates
such as sea anemones, clams or sponges. The presented percent cover is an average on
all transects at each site.
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Figure B5: Percent live stony coral coverage versus unconsolidated (sandy) sea floor in
the sites examined.
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Figure B6: Utilization of available substrate by stony corals. Top- Percent of live stony
coral coverage out of the total consolidated substrate at each site. This indicates how
much of the potentially viable substrate is actually covered by live corals. Bottom-
ANOVA results (least square means) for substrate utilization by corals in the years
2004-2013. changes over time are significant and the interaction between years and sites
is significant (two way ANOVA, P=0.012) meaning sites differ significantly in the way
they change over time.
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Figure B7: Top - The average number of coral colonies per ten meters line at each site.
Bottom — normalized according to the hard substrate that is available for coral
settlement.
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Figure B8: The average density of coral colonies in the years 2004-2013. Annual values
for “All Sites” differ significantly in an ANOVA test (least square means).
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Figure B9: Top - The average density of coral colonies versus the percent coral cover
per site. Bottom - The density of coral colonies versus coral cover, normalized by the
consolidated substrate available for settlement at each site.

25



Site

Transects

Stony coral
stdev

SE

cv
Octocoral
stdev

SE

cv
GRV+Sand
stdev

SE

cv

Rock

stdev

SE

cv

Dead Coral
stdev

SE

cv
Normalized
Cover

stdev
SE

cv
Density
stdev
SE

cv
Normalized
Density

Stdev
SE
cv

Katza 10
19

27.8
8.5
2.0
0.3
15
2.6
0.6
1.7

37.7

14.3
33
0.4

26.8
9.0
21
0.3
5.7
3.2
0.7
0.6

46.1
8.1
1.9
0.2

31.6
7.8
1.8
0.2

53.3
9.2
21
0.2

Katza 20
12

28.8
8.9
2.6
0.3
5.6
2.7
0.8
0.5

34.6

10.4
3.0
0.3

26.7
4.0
1.2
0.1
3.2
2.2
0.6
0.7

48.1
9.1
2.6
0.2

36.0
7.1
2.0
0.2

61.6
10.5
3.0
0.2

NR 5
30

55.0
15.3
2.8
0.3
1.1
1.8
0.3
1.7
18.1
12.8
2.3
0.7
18.5
10.9
2.0
0.6
7.0
5.6
1.0
0.8

67.8
12.8
2.3
0.2
27.3
7.1
13
0.3

34.4
8.7
1.6
0.3

NR 10
18

12.2
5.8
1.4
0.5
3.5
2.6
0.6
0.8

74.0

11.8
2.8
0.2
8.5
5.3
13
0.6
1.6
1.6
0.4
1.0

54.9
11.2
2.6
0.2
12.3
6.7
1.6
0.5

59.6
20.3
4.8
0.3

NR 20
12

38.8
10.9
3.2
0.3
6.0
33
1.0
0.5
30.7
13.8
4.0
0.5
18.1
5.7
1.6
0.3
5.5
2.8
0.8
0.5

61.5
7.7
2.2
0.1

41.6

12.4
3.6
0.3

66.1
8.8
2.5
0.1

IUI'5
12

16.9
3.7
1.1
0.2
0.2
0.4
0.1
24

44.4

15.7
4.5
0.4

34.1

15.7
4.5
0.5
4.3
2.9
0.8
0.7

32.2
9.6
2.8
0.3

25.6
7.9
23
0.3

46.7
8.7
2.5
0.2

IUI' 10
14

15.8
3.8
1.0
0.2
0.6
1.5
0.4
2.5

61.5
9.7
2.6
0.2

19.0
9.6
2.6
0.5
2.7
2.1
0.6
0.8

44.3
13.8
3.7
0.3
21.6
6.6
1.8
0.3

58.5
12.8
3.4
0.2

IUI'15
30

16.0
6.4
1.2
0.4
0.6
0.8
0.1
1.2

63.3
8.6
1.6
0.1

16.8
8.4
1.5
0.5
3.0
2.0
0.4
0.7

45.3
15.2
2.8
0.3
20.1
5.7
1.0
0.3

58.2
16.8
3.1
0.3

Averages Average
Katza NR U1 Eilat

31 60 56 147
28.2 38.9 16.1 26.4
8.5 22.3 53 14.6
15 2.9 0.7 5.2
0.3 0.6 0.3 0.6
31 2.8 0.5 24
3.3 3.1 1.0 2.3
0.6 0.4 0.1 0.8
11 11 1.8 1.0
36.5 37.4 58.8 45.5
12.9 271.7 13.0 19.0
2.3 3.6 1.7 6.7
0.4 0.7 0.2 0.4
26.8 15.4 21.1 21.1
74 9.6 12.5 7.8
1.3 1.2 1.7 2.8
0.3 0.6 0.6 0.4
4.7 51 3.2 4.1
31 4.8 23 1.8
0.5 0.6 0.3 0.6
0.6 1.0 0.7 0.4
46.9 62.7 42.3 50.0
8.4 12.6 14.6 111
15 1.6 1.9 3.9
0.2 0.2 0.3 0.2
33.3 25.7 21.6 27.0
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0.2 0.5 0.3 0.3
56.5 48.3 55.8 54.8
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1.9 25 2.0 3.6
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Table B2: Summary of cover data collected in line transects at the monitoring sites. Data
iS given as average percent cover measured in all transects at each site (combination of
location and depth) with associated standard deviation, standard error and variance
coefficient, except for the "Eilat average' that is the average between sites. Density is
the number of colonies in a 10m transect, “Normalized” is for hard substrate.
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Figure B10: Size frequency distribution of coral colonies in the surveyed sites. Size
classes are: Small<5 cm; 5 cm <Medium< 15 cm; 15 cm <Large< 30 cm; Huge>30 cm.
Values are percent of the total colonies of each coral type at each site.
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Figure B11: Top: Changes in the average size frequency distribution of coral colonies
between 2005 and 2013. Size groups are: Small<5 cm; 5 cm <Medium< 15 cm; 15 cm
<Large< 30 cm; Huge>30 cm. Bottom: Changes in the “Small” size group, normalized to
a 100 meter-long transect.
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Figure B12: The Live Tissue Index (LTI) for corals in the surveyed sites. The LTI is the
site average of the percent area of live/healthy coral tissue for each living colony.
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Figure B13: Changes in the state of coral colonies over time according to the average
percentage of living coral tissue (LTI) from all sites over the period 2004-2013.
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Figure B14: The Shanon-Wiener diversity index of coral taxa estimated for each site by
the EstimateS software (Colwell, 2005 ;http://viceroy.eeb.uconn.edu/EstimateS). Top-
changes in the diversity index at every site; bottom- changes to the ""Eilat™ average
Shannon-Wiener diversity.
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2004 paw 1Rn ""AROR NP A 77a% NPy -Ten® 2013 Twan nwa
Figure B15: Rarefaction curves of taxa richness based on colony counts, calculated with
the EstimateS software (Colwell, 2005 ;http://viceroy.eeb.uconn.edu/EstimateS). Top-
curves for each monitored site in the year 2013; bottom- curves for "Eilat reefs™ since
2004.
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Figure B16: Changes in the expected number of taxa per 1500 random coral colonies
since 2004 based on the rarefaction curves of the ""Eilat reefs".
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Figure B17: The twenty most abundant coral taxa in the reefs of Eilat in the years 2004-

2013, arranged according to their abundance in 2013.
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Averages Average
Katza Katza
10 20 NR5 NR10 NR20 IUI5 IUI'10 IUI'15 | Katza NR Ul Eilat

Acropora 7.28 4.37 4.70 3.00 11.42 2.00 3.21 3.03 6.15 5.54 2.86 4.88
Stylophora 0.98 1.10 20.18 0.09 0.25 0.00 0.07 0.05 1.03 10.17 0.04 2.84
Lobophyllia 3.69 3.39 3.48 1.26 2.18 2.97 2.58 2.64 3.58 2.56 2.69 2.77
Montipora 1.71 2.23 9.87 0.43 3.86 0.07 0.66 0.41 191 5.84 0.40 2.40
Echinopora 2.40 3.05 1.38 0.52 6.77 0.25 0.71 0.89 2.65 2.20 0.71 2.00
Goniastrea 1.52 0.73 5.55 0.47 1.38 1.57 0.29 0.21 1.21 3.19 0.52 1.46
Favites 1.71 0.59 0.95 0.34 2.22 0.94 1.29 0.90 1.28 1.02 1.01 1.12
Cyphastrea 0.87 1.83 0.58 0.47 2.11 1.16 0.80 0.67 1.24 0.85 0.81 1.06
Porites 0.76 1.24 0.59 0.83 2.70 0.08 0.54 1.34 0.95 1.08 0.87 1.01
Favia 1.12 0.83 0.47 0.76 0.70 2.18 1.50 0.33 1.01 0.60 1.02 0.99
Pocillopora 0.71 1.82 0.25 0.07 0.75 0.13 0.09 0.23 1.14 0.29 0.18 0.51
Astreopora 0.45 0.11 0.25 0.34 0.13 0.63 1.34 0.64 0.32 0.25 0.81 0.49
Mycedium 0.66 0.83 0.37 0.12 0.29 0.75 0.38 0.40 0.73 0.28 0.47 0.48
Leptastrea 0.57 0.33 0.49 0.50 0.55 0.77 0.44 0.15 0.47 0.50 0.36 0.47
Plesiastrea 0.51 0.87 0.42 0.27 1.25 0.04 0.05 0.17 0.65 0.54 0.11 0.45
Platygyra 0.08 0.03 0.44 0.07 0.06 1.44 0.34 0.47 0.06 0.26 0.64 0.37
Pavona 0.41 0.64 0.42 0.55 0.29 0.44 0.04 0.02 0.50 0.43 0.11 0.35
Psammocora 0.13 0.06 2.46 0.06 0.06 0.00 0.04 0.00 0.10 1.26 0.01 0.35
Galaxea 0.41 0.35 0.07 0.43 0.34 0.08 0.24 0.24 0.38 0.23 0.21 0.27
Seriatopora 0.00 0.15 0.00 0.17 0.00 0.06 0.16 1.49 0.06 0.05 0.85 0.25
| Stony Corals 27.77 28.78 5495 12,19 38.78 16.93 15.72 1596 | 28.16 38.89 16.11 26.39

b2 aTPw YXIMART MOO37 TINNY ,MWIT AW (31993 NN 959) 23037 2vRhRA 2wy (32 92w
SMWSIT SINRD TR
Table B3: The twenty most abundant corals (% cover) in the monitored area and their

average cover in each site as a percent of the total transect length at each site.
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Figure B18: Cumulative percent cover of live corals, sand, rock and dead corals. Values
are averages of line transect values.
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Figure B19: Percent cover of live corals and density of coral colonies on the reef table
since 2007.
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Figure B20: Top —Shanon-Wienr diversity of stony corals in the years since 2007,
bottom - rarefaction furves for coral genus diversity on the reef table since 2007
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Rank Reef Front Reef Table
1 Acropora Platygyra
2 Stylophora Acropora
3 Montipora Stylophora
4 Echinopora Millepora
5 Lobophyllia | Hydnophora
6 Favia Favia
7 Goniastrea Echinopora
8 Cyphastrea Favites
9 Favites Porites
10 Porites Pocillopora
11 Pocillopora | Acanthastrea
12 Plesiastrea | Cyphastrea
13 Leptastrea Leptoseris
14 Millepora Goniastrea
15 Pavona Lobophyilia
16 | Psammocora | Montipora
17 Platygyra Agariciella
18 Gyrosmilia Seriatopora
19 Astreopora Leptastrea
20 Turbinaria Pavona

JOIWIT IRMRY NOIWST NRTR VAR (MDD IR DY) 2IRIDIT 1ANT NNDN 2wy 42 han
Table B4: The twenty most abundant stony corals (by cover percentage) at the reef table

and the reef front sites.
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Coral Cover vs. Density
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Figure B21: Top- correlation between stony coral cover and colony density in all the line
transects surveyed in 2013. Middle- correlation between stony coral cover and colony
density in line transects at the Eilat reefs excluding the NR-5 site. Bottom- correlation
between stony coral cover and colony density at the monitoring sites excluding NR-5,
normalized for consolidated substrate.
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Figure B22: Top- gradual drop in the number and fraction of small coral colonies at the
Eilat reefs. Middle- change in the dominant size class of coral colonies in Eilat from
"'small™ during 2005-9 to ""medium"* sunce 2009. Bottom- coral colony density has not
changed significantly over the past ten years.
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Figure B23: Sites of the photo-survey of coral reefs along the Eilat coastline
(green markers).
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Figure B24: A set of photographs from one of the photo-survey sites in the
nature reserve reef (2004 top, 2005 bottom). Among the observed changes
are partial mortality of the massive coral Platygyra 1 (top center), and
growth of two colonies of the branching coral Acropora 1 and 2, (center and
top right respectively). In addition, a few colonies are missing from the
bottom picture (2005), and some are new settlers that appear only in 2005.
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Figure B25 : Eight years of documentation at permanent photo site Nature Reserve,
point A, looking west.
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All colonies captured in the permanent photosites
Site No. of Branching stony Non-branching stony | All colonies (stony, soft
Pictures corals corals and others)
No. of Area No. of Area No. of Area
colonies colonies colonies

NB 8 11 638 109 8,607 131 11,321
Dekel 19 38 4,765 163 27,193 239 37,230
Katzaa 24 129 8,343 326 17,242 521 29,975

NR 28 134 14,469 371 24,257 639 49,585

Ul 20 70 4,124 389 10,323 523 15,082
Taba 18 31 6,000 231 17,553 352 27,013
Total 117 413 38,340 1,589 105,175 2,405 170,207

Colonies captured in full and considered for "growth" calculations
Site No. of Branching stony Non-branching stony | All colonies (stony, soft
Pictures corals corals and others)
No. of Area No. of Area No. of Area
colonies colonies colonies

NB 8 6 122 71 4,305 85 5,574
Dekel 19 13 1,724 78 6,189 117 9,079
Katzaa 24 79 3,854 208 5,155 320 10,430

NR 28 81 5,798 224 12,503 376 21,786

Ul 20 38 1,704 282 6,873 365 8,976
Taba 18 18 3,646 130 6,530 191 11,230
Total 117 235 16,848 993 41,555 1,454 67,075
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Table B5: Summary of the areas and number of corals surveyed in the 2013 photo-
survey session. The “area” of a colony is its pictured area given in k-pixels. Areas are
given in pixels to allow for inter-annual comparisons and to avoid inaccuracies of
calibration to “real” surface area. Top: the data for all colonies, Bottom: the data for
colonies considered in “growth” calculations.
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Figure B26: Top — Changes to the stony average number of stony coral per picture
recorded in the permanent phot-sites since 2004. Bottom — the changes in stony coral
number per measuring unit in the line-transect survey (red) and the permanent photo-
site survey (blue).
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Figure B27: Distribution of the main taxa groups comprising reefs at the permanent
photo-sites in 2013, according to the relative (percent) area which they occupy.
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Figure B28: Colony recruitment and death for all corals (top) and for stony corals only
(bottom) at the photo-survey sites in 2013. To allow a comparison between sites the data
are presented as percent of the total number of colonies at each site.
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790 Stony Coral Area in "Eilat"
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Figure B29: Top - changes to the average area of stony corals per picture at the
permanent photo-sites since 2004. Bottom - changes in the average stony coral area per
picture in the ""Eilat Reefs', measured since 2004 in the permanent photo-sites.
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Figure B30: The twenty most abundant corals (by area) in the 2004-2013 photo-surveys.
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Figure B31: The sampling design in the lagoon. 1 m? quadrates (red circles) were placed
5 m apart along a measuring tape laid cross shore, 9 m from the "'shore line" to the reef
table. Each cross shore line included 5 or 6 quadrates (though in this figure only 4 are
depicted). 17 cross-shore lines were evenly spread to cover the lagoon area (totaling 101
guadrates).
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Figure B32: The average density (colonies/square meter) of the coral genera found in the
lagoon in 2004 - 2013. Top: the dominant coral taxa, bottom- year to year changes are
statistically significant (ANOVA).
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Figure B33: Relative abundance (by colony number) of the 10 most abundant coral
genera in the lagoon (these total 95%b).

Species N Relative abundance (%) N/m?
Stylophora | 64 34.59 0.63
Millepora 43 23.24 0.43
Favia 32 17.30 0.32
Rhytisma 18 9.73 0.18
Alveopora 4 2.16 0.04
Favites 4 2.16 0.04
Acropora 3 1.62 0.03
Sarcophyton | 3 1.62 0.03
Goniastrea 2 1.08 0.02
Xenia 2 1.08 0.02
Cladiella 1 0.54 0.01
Cyphastrea 1 0.54 0.01
Echinophyllia | 1 0.54 0.01
Echinopora 1 0.54 0.01
Leptasera 1 0.54 0.01
Pavona 1 0.54 0.01
Platygyra 1 0.54 0.01
Porites 1 0.54 0.01
Psammocora | 1 0.54 0.01
Seriatopora 1 0.54 0.01

5310 Hw (3127 Tunh Mawn A50R) NYRXIART INIDODRY NIOAST INXIDN NIRRT D0 162 b
ST INZRIW DINRIRT
Table B6: The number of colonies, relative abundance and average density (colonies
per square meter) of the coral taxa found in the lagoon.
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Figure B34: Changes in coral diversity in the lagoon since 2004, according to the
Shanon-Wiener index, estimated using the EstimateS software.

nIpoM 11°7

7707 AREA1 2010 nIwn DR 07nY 729%° NAP2 2R NNAN AN MNINRT 2°wS 7Y
27X NP2 0192 Stylophora pistillata "v11°m17 A05RT M9XY L5952 QPNORT NDDYIA 770
0’917 OOM1WT DX N12°N272 IN10IPIINRA MITIN ,ANAP2 09117 IRWA 72772 7191 Stylophora
DOAMORT MIDDXA NI2°37 777777 93 1907 22000 ML 7727 TV DR 23 791,5902 731397 nana
4-51 777 2RI 902 2010-2011 2°3wa waow MPIT NPT N1IY0 2pY 1RAl 1INha
D173 MW R¥A1 R MWLM MDY MY 1°7 TIWA Y9N S0 219X 19917 TIRY 2000
.Stylophora pistillata 217x57 N195%2
7300 AR v Stylophora MawIm 592 MAwING 19012 77070 ANAP2 I TR0 Y
7v7 Stylophora 2n9X7 N0 ,NRT oY 770 ."72W" 1 O30 OR N2 XYY A" axnan
WA LpAT MAYD AWWIRNT (V1T NPION DW MY MWL MATIPN) DUWN Twn2 Ma7 MTan
AT 9V IR IR MITIN DY TNV NIn HY pon 1R PUIY (20w 10) MW 1100 NP0 12 AT
DWWV WK NPT NPATE MV 700,200 DA DY 119 317 RY 37 10T N
L7372 NA2°1 AYOWR N1ATIT MY .MNINRT 2°3W31 731392 223 NORT NP010IR DY vawa? 10
J11392 2OMPRT NN202 2OIPW AR P Pwan? 10m

55



NI oM P 4.2

PEmiv}a)
SPINTI AN DOAMIRT NUNWA 2P0V 0707 NI CI0N NYOOW 1IN

mow

NI 570 D020 21T MYWAY N1 L2990 DWW 7V 2277037 NPT 200 pPD
T13077 TRD) AR AT NNNW NPT TR QAR NP PR P00 .0°NNon
J1A921 (229K 25NN 03971 02 2P °apna) ovawun 10 -1 5 oopmiva (@vpan?

MW QWY 27IN0NA NIPRINT P01 NRYY MR ,AWAT NI IR YWD 79° 101 779005
DT 231207 N (belt-transect) 7Y1¥1-"201 NWIW2 PO Y¥IAn 2006-1 Hnn .01mn
77PN D 2°0791 ,0°70n 50 TR LA3%0T 2onn .2004-2005 o0awa 00170 (quadrates)
179 529901 T IR JPNn P2 921X 2TPNN 90N DTIPID N2 PR TIRD ORIPR
M°°2 D173 MOW NI037 1017 A0w2 (352 1R) TR 07 127N WK L8017 0T NN RYNIT
2PY M2°WN NPY2 772,023 PR R TIRD 0K 92 D 0w 1°277 DR AT AOpnaY 020
77°00 NP2PY WPIanT PRI 1P T1IRY QP01 NRA VWS 279 NPT 2100 YW U 0190n
M7 5w M2 2°1707 2°00°WU0 22WAID YW VAT NP1 7R 2YIR ,IWORT 930 NRTN
SNRT DR NN MR 7T

JNOWR IR 20 97 02AN0n (M7 MY SXNP) 0277717 NPT 210 ,0°19017 2010

NIWIR TAINT IPIOT N2 FTITR BI2 TIRD 1297901 N1RIT 9o TIPSk IR 5N nuvw 352 PR
TWR YIXT NOPOILTAR WM IDMNN MWK ,2NOIT VINT NN QINTAIT 2OWIDT AR 10101 T nxa 2y
2R 20 12199 ("1 1) 23037 VIR 97 DY MM TR U0 070 HY Yapl 757N
Figure B35: Belt-transect survey of motile invertebrates: a diver holding a T-shaped
stick passes along a measuring measuring tape counting the individuals found under the
cross-arm. This makes a sampling unit whose length is defined by the measuring tape
and whose width by the 1 meter long cross-arm. Photo: Tomer Shaulov
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Density Number | Density Number | Density Number | Density Number | Density Number
Diadema 0.71 141 0.285 57 0.59 235 0.1625 65 0.35 139
Other Urchins 0.25 50 0.09 18 0.44 176 0.09 36 0.45 181
Total Urchins 0.96 191 0.375 75 1.03 411 0.2525 101 0.80 320
Starfish 0.03 6 0.01 2 0.00 1 0.01 4 0.00 1
Feather star 0.83 166 0.99 198 0.87 349 0.57 228 0.01 5
Sea Cucumber 0.06 11 0.05 10 0.12 49 0.0725 29 0.04 17
M? surveyed 200 200 400 400 400
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Table B7: Total abundance and average density (number per 1m?) of mobile
invertebrates at the monitored sites.
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Figure B36: This year’s average density (per m?) of mobile invertebrates at the sampling
sites.
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Figure B37: The average density (individuals per m?) of Diadema setosum (top) other
urchins (middle) and all sea urchins (bottom) at the sampling sites.
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Figure B38: The average density (per m?) of feather-stars (top) and Sea Cucumbers
(bottom) at the sampling sites.
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Figure B39: A) Algae settlement plates. Two plates in the array are exposed to grazing
by herbivores, and two are protected by a wire cage. Photo: Nitzan Segev (B) Every
month divers replace the two settlement plates that have been in the sea for two months.
Photo: Ruti Reef.
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Figure B40: Mixing depth versus potential benthic algae growth on the reef slopes
across the 1UL.
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Figure B41: Average chlorophyll a on exposed (diamonds) and caged (squares)
settlement plates since 2004. Each point represents one month (calculated as an average
of three plates submerged in the sea for two months).
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Figure B42: Average chlorophyll a during the months April-May on exposed and caged
settlement plates since 1997. Each point is an average of three plates submerged in the
sea for two months.
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Figure B43: Average chlorophyll a on exposed (diamonds) and caged (squares)
settlement plates at the Nature Reserve since 2007. Each point represents one month
(calculated as an average of three plates submerged in the sea for two months). Top —
the lagoon, middle — at 5 meters depth, bottom — at 20 meters.
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Figure B44: Distribution of reef fish according to trophic level since 2007.
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Taxa Dweller* Tropic level* Occurrence
Blenniidae/Gobiidae C 36
Pomacentridae
Amphiprion bicinctus 4 17
Chromis dimidiata V4 63
Chromis viridis o A 551
Dascyllus aruanus < z 19
Dascyllus marginatus S 4 81
Neopomacentrus miryae © 4 1077
Pomacentrus sulfureus A 1
Pomacentrus trichourus (0] 116
Other Pomacentridae Z 5
Pseudochromidae C 91
Acanthuridae
Ctenochaetus striatus/Acanthurus nigrofuscus H 16
Zebrasoma sp. H 18
Other Acanthuridae H 5
Balistidae C 26
Caesionidae V4 266
Chaetodontidae
Heniochus sp. CcoO 1
Other Chaetodontidae CcoO 59
Labridae
Bodianus anthioides C 5
Cheilinus lunulatus C 3
Gomphosuse caeruleus o C 8
Labroides dimidiatus ;';) C 7
Thalassoma sp. Q C 45
Other Labridae © C 26
Lethrinidae C 1
Mullidae C 61
Ostraciidae C 1
Pomacanthidae C 2
Serranidae
Pseudanthias squamipinnis Z 600
Variola louti P 11
Other Serranidae C 47
Scaridae H 37
Scorpaenidae C 19
Siganidae H 5
Tetraodonitidae/Diodonitidae H 1
others 52
Total 3379
* Cryptic - close to/hides within coral/rock

Pelagic - away from coral/rock

*%

(0]

NTOIQO

Carnivorous
Coralivorous
Herbivorous
Omnivorous
Piscivorous
Zooplanktivorous

SIADR I NI DW MINTT PP 20T NS (82 nhaw

Table B8: Fish abundance of at the southern part of the Coral Beach Nature

Reserve.
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Figure C1: Map of the coastal-water monitoring stations in the territorial waters of
Israel in the Gulf of Eilat.
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Table C1: Locations of the coastal-water monitoring stations.
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Figure C2: Monthly pH values at all coastal water monitoring stations since October
2006.
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Figure C3: Monthly alkalinity at the coastal water sampling stations since 2004.
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Figure C4: Monthly concentrations of total oxidized nitrogen (TON) at the coastal water
sampling stations since 2004.
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Figure C5: Monthly concentrations of ammonia (NH,) at the coastal water sampling

stations since 2004.
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2004.
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Figure C7: Monthly concentrations of silicate (Si(OH),) at the coastal water sampling
stations since 2004.
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Figure C8: Monthly concentrations of dissolved oxygen at the coastal water sampling
stations since 2004.
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Figure C9: Monthly concentrations of chlorophyll a at the coastal water sampling
stations since 2004.
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Figure C10: Salinity at the coastal water sampling stations since 2004. Measurements
dating February 2010- July 2011 were removed because instrumental analytical errors
were identified.
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Figure C11: Temperature at the coastal water sampling stations since 2004.
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Figure C11: Secchi depth measurements at the coastal water sampling stations since
2004.
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Parasite
N . weight | length fork . .

0. location (") (cm) Iigrgr]]t)h sex | Scler. | Gyliauc. | Proc. | Cucul. | Opist. | Hexan. date
907131 1UI 209.5 25 7 F 0 0 7 0 0 0 9.7.13
907132 1UI 213.5 24 6.5 F 1 0 11 0 0 0 9.7.13
907133 1UI 234.1 24.5 7.2 M 1 0 1 0 0 0 9.7.13
1410131 1UI 164.5 25.5 6.8 ND 31 0 6 0 0 3 14.10.13
2810131 Ul 204.5 25 8 ND 0 0 2 0 0 0 28.10.13
511131 Ul 145.7 225 6.5 ND 3 0 9 0 0 2 5.11.13
511132 Ul 132 22 6.5 ND 17 0 0 0 0 1 5.11.13
2511131 1UI 197 26 8.5 ND 1 0 4 0 1 0 25.11.13
2511132 Ul 180.6 24 8 ND 2 0 2 0 0 0 25.11.13
2511133 1UI 144.8 24 7.5 ND 4 0 4 2 0 4 25.11.13
312131 1UI 197.7 25 9 ND 1 0 2 0 1 3 3.12.13
312132 1UI 198.7 25 7.5 ND 12 0 2 0 0 0 3.12.13
812131 1UI 167.5 24 7 ND 14 0 3 0 0 2 8.12.12
812132 1UI 184.4 24.5 7.5 ND 9 0 2 0 1 0 8.12.13
812133 Ul 184 23 6.5 ND 0 0 3 0 5 1 8.12.14
812134 1UI 214.6 25 7.5 ND 1 0 4 0 1 0 8.12.15
2412131 1UI 246 27 7 ND 1 0 1 0 0 2 24.12.13
2412132 18]} 195.5 24 7.2 ND 0 0 2 0 0 0 24.12.13
2512131 18]} 264.9 27 8.5 ND 20 0 0 0 0 1 25.12.13
2512132 Ul 177.9 23 8 ND 6 0 0 0 0 0 25.12.13
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Table C2: Helminth parasites found in Siganus rivulatus sampled near the 1UL.
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Figure C13: Rarefaction curves of S. rivulatus helminth parasite Species Richness
calculated using the EstimateS software. Top: Observed Richness, Bottom: Estimated
Jacknife-1 Richness.
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Figure C14: Prevalence of the six gut parasite species examined in S. rivulatus.
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Figure C15: Intensity of infection of the six gut parasite species examined in S. rivulatus.
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Figure C16: Bush Index for the importance of infection of the six gut parasite species
examined in S. rivulatus.
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Figure C17: Seagrass and suspended terrigenous sediment that covered the seafloor
along the northern beaches following flash floods in winter 2012-2013.
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Figure C18: Organic matter in sediments in January 2008, app. half a year before the
fish cages were removed, in July 2008 right after cages were removed and in July 2009-
2013.
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Figure C19: Live foraminifera individuals per gram dry sediment at sampled locations
since 2008. Error bars are minimum and maximum values.

87



st

w20

Twa0

Taxa / Sample

W80

e

Tul-0%
Jul-09
ful-10
Jul-11

Inl-12
Tul-13

LDIRITPEY DAY TOAZOM IRVIWT MNP L2IA0TT NDIPN TR NINIATI IR 22107 50% 205 11N
Figure C20: the number of foraminifera species found in samples since 2008. Error bars
are minimum and maximum values.
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Sediment  Sediment H. Sediment  Sediment H.
Dead stained  stipulacea Dead stained  stipulacea
stained stained
Suborder ROTALIINA Suborder MILIOLINA
Ammonia spp. + 4% Agglutinella spp. +
Amphistegina lessonii + 6% 33%  [Amphisorus hemprichii + <1%
Amphistegina lobifera + Articulina pacifica + 1%
Amphistegina papillosa + Articulina antilarum + <1%
Bolivinella elegans + Borelis schlumbergeri + 1%
Bolivina variabilis + <1% Hauerina diversa + 2%
Brizalina sp. + Lachlanella subpolygona +
Cibicides mayori? + <1% 5% Lachlanella sp.A +
Cymbaloporetta sp. 1% Miliolinella spp. +
Discorbinella rhodiensis? 1% Monalysidium acicularis +
Elphidium sp.C + Peneroplis planatus + <1% 3%
Elphidium jenseni + <1% 6% Pseudomassilna sp.B +
Elphidium williamsoni + Pseudomassilina reticulata +
Elphidium cf.E.limbatum + ? Pseudotriloculina sp.B +
Epistomaroides punctatus + Pseudomassilina pacifiensis +
Lobatula lobatula + 1% Pyrgo striolata +
Nonion spp. + 2% Quinqueloculina cf.mosharrafai +
Operculina ammonoides + 82% 4% "Quinqueloculina" sp. A? +
Paracibicides edomica + 2% Sorites orbiculus + 7%
Planogypsina spp. + 22%  |Siphonaperta distorqueata +
Reussella sp. + <1% <1% |[Spiroloculina aff. S.communis +
Rosalina sp. + <1% 7% Spiroloculina attenuata +
Siphouvigerina sp. + Triloculina affinis +
Suborder TEXTULARIINA Triloculina serrulata +
Labrospira jeffreysii <1% Triloculina tricarinata + 1%
Lagenammina cf.L.atlantica 2% Triloculina trigonula +
Textularia spp. + 1% 1% Vetebralina striata + 1%
Juvenile unidentified miliolides <1% 3%

DIAZNN DIIMINGT 20T WY SHY DY T NN NORMRD IRIRIW 2T W NOMINORY apWn (3a Tean
ORI D952 77 IN 318, 9o b nvem mesw
Table C3: Toxonomy of species found in the live and death assemblages in sediment and
on sea grass. Percents represent relative abundance of each group in the assemblage.
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Figure D1: Temperature profiles measured using a CTD during the monthly monitoring
cruises. Station B is the southernmost and deepest, Station A is on the
Israeli/Jordanian/Egyptian border at ca. 700 meters depth, and the Fish Farms station is
close to the northern shore of the Gulf at ca. 50 meters depth.
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Figure D2: Changes in water temperature at Station A since 2004. Black dots represent
the sampling depths.
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Figure D3: Changes in water temperature at depth (400m to 700m) at Station A since
2000. Data from the years 2000-2002 were collected during the Peace Park Project and are
provided courtesy of prof. J. Erez and prof. B. Lazar.
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Figure D4: Salinity profiles measured during the monthly monitoring cruises. Station B
is the southernmost and deepest, Station A is the southern station on the Israeli/
Jordanian/ Egyptian border at ca. 700 meters depth, and the Fish Farms station is the
close to the northern shore of the Gulf at ca. 50 meters depth.

95



Salinity [%o]

Depth [m]

2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

STTYTIN PRI DR NIARMR MM MR 2004 T8I0 IRR A IR DITRR MW 157 1N

Figure D5: Changes in salinity at Station A since 2004. Black dots represent the
sampling depths.
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Figure D6: Dissolved oxygen concentration profiles measured during the monthly
monitoring cruises. Station B is the southernmost and deepest, Station A is on the
Israeli/Jordanian/Egyptian border at ca. 700 meters depth, and the Fish Farms station is
close to the northern shore of the Gulf at ca. 50 meters depth.
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Figure D7: Changes in concentrations of dissolved oxygen in the water column at
Station A since 2004. Black dots represent the sampling depths.
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Figure D8: Changes in the dissolved oxygen inventory in the water column at Station A
since 2004. Top: monthly inventories, Bottom: annual average
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Station A, since 2000.
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Figure D10: Depth profiles of pH values measured during the monthly monitoring
cruises. Station B is the southernmost and deepest, Station A is on the
Israeli/Jordanian/Egyptian border at ca. 700 meters depth, and the Fish Farms station is
close to the northern shore of the Gulf at ca. 50 meters depth.
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2006. Black dots represent the sampling depths.
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Figure D12: Alkalinity profiles measured during the monthly monitoring cruises.
Station B is the southernmost and deepest and Station A is on the
Israeli/Jordanian/Egyptian border at ca. 700 meters depth.
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Figure D14: Nitrite (NO,) concentration profiles measured during the monthly
monitoring cruises. Station B is the southernmost and deepest, Station A is on the
Israeli/Jordanian/Egyptian border at ca. 700 meters depth, and the Fish Farms station is
close to the northern shore of the Gulf at ca. 50 meters depth.
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Figure D15: Nitrate (NOj3) concentration profiles measured during the monthly
monitoring cruises. Station B is the southernmost and deepest, Station A is on the
Israeli/Jordanian/Egyptian border at ca. 700 meters depth, and the Fish Farms station is
close to the northern shore of the Gulf at ca. 50 meters depth.
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Figure D16: Changes in the concentration of total oxidized nitrogen (TON= NO3;+NO,)
in the water column at Station A since 2004. Black dots represent the sampling depths.

NO;inventory

3000 -
2500
2000
1500

1000

ZNO3 (umol-m-2)

500
R R N R
SOPENRENPEZNNRZINOPZNPSINPZINLZNLZEN

2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 [ 2011 | 2012 | 2013

107



Annual Average NO;

25

2 -
15 A
1
0.5 A
0 - T T T T T T T T T

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

[mmol/m?]

M7 STown L2004 810 1R A manna 2o n7nya (NO3) uRIUIT "a8%a 2™ 1177 1N
NIR YRR (unh newTn
Figure D17: Changes in the nitrate (NO3) inventory in the water column at Station A
since 2004. Top: monthly inventories, Bottom: annual average
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Figure D18: Changes in nitrate concentration water depth of 400m to 700m at Station A
since 2000. Data from the years 2000-2002 were collected during the Peace Park Project
and are provided courtesy of Prof. J. Erez and Prof. B. Lazar.
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Figure D19: Phosphate (PO4?) concentration profiles measured during the monthly
monitoring cruises. Station B is the southernmost and deepest, Station A is on the
Israeli/Jordanian/Egyptian border at ca. 700 meters depth, and the Fish Farms station is
close to the northern shore of the Gulf at ca. 50 meters depth.
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Figure D20: Changes in the concentration of phosphate in the water column at Station A
since 2004. Black dots represent the sampling depths.
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Figure D21: Changes in the phosphate inventory in the water column at Station A since
2004. Top: monthly inventories, Bottom: annual average
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Figure D22: Silicate (Si(OH),) concentration profiles measured during the monthly
monitoring cruises. Station B is the southernmost and deepest, Station A is on the
Israeli/Jordanian/Egyptian border at ca. 700 meters depth, and the Fish Farms station is
close to the northern shore of the Gulf at ca. 50 meters depth.
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Figure D23: Changes in the concentration of silicate in the water column at Station A
since 2004. Black dots represent the sampling depths.
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Figure D24: Changes in the silica inventory in the water column at Station A since 2004.
Top: monthly inventories, Bottom: annual average
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Figure D25: Particulate organic carbon (POC) concentration profiles measured during
the monthly monitoring cruises. Station A is the southern station on the
Israeli/Jordanian/Egyptian border at ca. 700 meters depth.
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Figure D26: Chlorophyll-a concentration profiles measured during the monthly
monitoring cruises. Station B is the southernmost and deepest, Station A is on the
Israeli/Jordanian/Egyptian border at ca. 700 meters depth, and the Fish Farms station is
close to the northern shore of the Gulf at ca. 50 meters depth.
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Figure D27: Changes in the concentration of chlorophyll-a in the water column
at Station A since 2004. Black dots represent the sampling depths.
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Figure D28: Concentrations of chlorophyll-a at Station A at the surface and at water
depths of 40 and 100 meters since 2000. Data from the years 2000-2002 were collected
during the Peace Park Project and are provided courtesy of Prof. J. Erez and Pro. B. Lazar.
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Figure D29: Monthly primary productivity and Chl-a concentrations at the upper water
column.
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Figure D30: Integrated values of primary productivity in the upper 100m of the water
column, based on the monthly productivity profiles presented in Figure D30.
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Figure D32: Monthly phytoplankton concentrations of prokaryotes (Synechococcus and
Prochlorococcus), and pico-eukaryotes in the water column at Station A.
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Figure D33: Monthly integrated phytoplankton abundances in the upper 250 meters for

prokaryotes (Synechococcus and Prochlorococcus) and pico-eukaryotes at Station A,

and their relative abundance throughout the year. Top — according to the cell count and

bottom — according to biomass.
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Figure D34: Monthly concentrations of hetrotrophic bacteria in the water column at
Station A.
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Figure D35: A double plankton net (*'Bongo™) towed from the boat in deep waters.
Photo: M. Chernihovsky
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Figure D36: Monthly zooplankton concentrations at the upper 100m of the deep sea.
Top - all zooplankton, bottom — divided to size fractions filtered on 1000, 500 and 200
pm filters (green, red and blue, respectively).
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Figure E1: Chlorophyll a concentrations sampled daily at the Underwater Observatory
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Figure E3: Top — Daily sea surface temperatures measured from the Underwater
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Description Manufacturer | Model
Wind monitor MA (speed & direction) Young 05106
Air temperature and relative humidity Campbell HMP45C
Casing for temp & RH Campbell 41003
Barometric pressure Young 61202
Barometric pressure port (to minimize wind effect) | Young 61002
Global radiation Kipp&Zonen CM11B
UV radiation Apogee SU-100
PAR radiation Li-Cor LI-190SA
Water pressure Campbell CS455
Water temperature Campbell 108

Data logger Campbell CR1000
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Table E1: Setup of the meteorological station at the end of the 1UI pier, list of sensors.
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Figure E5: Top- Maximum daily wind speed (m/sec). Bottom- Maximum daily wind
speed and direction since January 2007. This year’s wind measurements are marked by

red squares.
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Figure E7: Maximum daily global radiation (top), ultraviolet radiation (middle) and
photosynthetically available radiation (bottom).

136



D°IW2 Y22PNAWw MT>TAY 217,000 YR NN nInn TIwn 3T77hIW 093,000 N
T1R) 85% 727 AYAIW TMAX MIN? 2w 272° 1901 17 (120X T-121WPIR) TIWT 102 .
772 DOV LTTAT NN NYIWAD NP0 02I0R NP0 MNYN M7 2N 2w (81
0°7123 0279 ORI AI02 177A1 D301 MY Y LM NAXIw 111902 27w T Y a0
MYW2 2172 D713 N2 MIN2T 97N 1°N0A 17723 — NOWTAT T NP0 NN W 3 —
.27W-0%77X0 MR NMIYWA NPT MIN2T 2R MATRING P12 W 19000

NTTIAIT MINDA7 72772 2723 NP2 029X 0% Yy 027721 A9R 0937 °2 MDY W0 IRD O3
PR TR nwana

Relative Humidity
¢ MIN < MAX

100

80

60

%

40

20

% % %
N, N, N,
2 (o3 Qo 0 77 e %

TR B2 30 B nooms Nk DR (CTANNTA PO 217TRD) AU 2Y29% 20T (87 N
Figure E8: Maximum and minimum (red and blue, respectively) daily values of relative
humidity over the sea.
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Figure E9: Maximum and minimum (red and blue, respectively) daily water
temperature at ~2m depth.
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measurements.
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Figure E11: An acoustic Doppler current profiler (ADCP) looks up at the water column
from the sea floor 44-meters deep, on a flat surface off the southern edge of the IUI. The
ADCP is connected with a cable to the IUl and sends real-time data directly to the 1UIl
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Figure E12: Weekly dust concentrations in the air above the sea. Dust is measured on
filters through which air is continuously pumped.
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Table G1: List of stony corals and the number of colonies of each taxa found in the coral
reef line-transect survey, 2013.

Eilat
Genus UI Katza NR Total
Acanthastrea 19 13 15 a7
Acropora 103 146 228 477
Agaricia 4 2 3 9
Alveopora 2 1 3 6
Astreopora 10 12 12 34
Balanophillya 3 3
Balastomussa 1 1 2
Coscinaraea 27 8 5 40
Ctenactis 2 2 4
Cynarina 2 1 3
Cyphastrea 112 60 72 244
Echinophyllia 3 5 10 18
Echinopora 21 69 210 300
Favia 112 47 47 206
Favites 96 74 79 249
Fungia 4 4 4 12
Galaxea 1 8 8 17
Goniastrea 45 50 143 238
Goniopora 1 7 10 18
Gyrosmilia 81 4 6 91
Herpolita 1 1
Hydnophora 5 2 7 14
Leptastrea 46 35 24 105
Leptoria 1 3 4
Leptoseris 3 3 6
Lobophyllia 4 18 106 128
Millepora 74 5 11 90
Montipora 52 106 141 299
Mycedium 2 5 27 34
Oxipora 1 1 2
Pachyseris 1 3 4
Pavona 14 57 25 96
Platygyra 12 13 17 42
Plerogyra 2 8 2 12
Plesiastrea 26 13 16 55
Paocillopora 37 14 12 63
Porites 70 44 81 195
Psammocora 13 32 41 86
Seriatopora 28 11 39
Siderastrea 37 37
Stylophora 172 132 157 461
Turbinaria 3 2 3 8
Total 1212 1036 1551 3799
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Table G2: list of colonies (of all types) that were recognized in all permanent photo-sites,
in 2013.

Genus NB Dekel | Katzaa NR 1UI Taba | Total
Acanthastrea 0 1 4 4 2 2 13
Acropora 2 28 60 84 17 9 200
Algea 0 0 10 5 14 22 51
Alveopora 1 1 3 3 0 13 21
Anemone 0 7 7 1 1 0 16
Astreopora 1 0 0 6 1 1 9
Balanophyllia 0 2 0 1 1 0 4
branch sp. 3 2 22 7 5 1 40
Coral sp. 0 0 0 0 2 1 3
Coscinaraea 1 1 0 1 4 2 9
Ctenactis 0 0 0 4 0 0 4
Cyphastrea 2 5 30 38 48 22 145
Echinophyllia 1 3 2 1 3 10 20
Echinopora 6 17 42 73 11 4 153
Favia 7 10 19 11 72 35 154
Favites 15 15 52 30 47 19 178
Fungia 0 1 5 4 1 2 13
Galaxea 3 1 6 1 0 0 11
Goniastrea 16 20 28 78 84 41 267
Goniopora 0 4 0 3 0 0 7
Gyrosmilia 0 0 0 0 0 1 1
Herpolitha 0 0 0 2 0 0 2
Hydnophora 2 0 0 0 0 5 7
Leptastrea 8 0 16 6 41 10 81
Leptoria 0 1 0 0 2 1 4
Lithophyton 0 0 0 1 0 0 1
Lobophyllia 9 9 4 9 6 0 37
Millepora 2 4 2 1 39 47 95
Montipora 3 16 51 36 6 8 120
Mycedium 2 2 9 5 0 0 18
non branch sp. 1 6 17 16 24 15 79
Oxipora 0 0 0 1 0 0 1
Palythoa 1 1 0 0 0 0 2
Pavona 2 1 0 2 1 3 9
Platygyra 2 6 17 13 3 3 44
Plerogyra 10 5 1 5 17 14 52
Plesiastrea 2 1 0 0 0 0 3
Pocillopora 0 0 3 4 8 2 17
Porites 2 1 4 13 12 8 40
Psammocora 11 32 16 16 7 19 101
Rhytisma 3 3 1 0 1 2 10
Sabellidae 0 4 9 18 2 6 39
Sarcophyton 1 0 0 0 0 0 1
Seriatopora 0 0 2 1 1 1 5
Shell 0 1 6 10 1 1 19
Sinularia 0 0 1 0 0 0 1
soft sp. 0 0 1 0 0 0 1
Sponge 0 0 0 0 0 2 2
Stylophora 2 0 4 8 3 8 25
Tridacna 4 6 37 20 35 12 114
Tubipora 0 0 0 1 0 0 1
Tunicate 1 0 0 0 0 0 1
Turbinaria 2 0 0 1 0 0 3
Xenia 3 22 30 95 1 0 151
Total 131 239 521 639 523 352 2405
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Figure G1: Oil spill from a ship at anchor off the northern shore reaches the southern
beaches of Eilat, November 2013/ Photo: Golan Ryder, Israel NPA
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Y

NNNP2

NN NT32YN2 OONNN

OYMNNYRN NIIN IPD
NN NTIVNN NN

;P01 MV DY
2y

VN N3N PO
NNSPA

TINT DNNYN NP0
N NTAYNI OONNN

MM 20
DMNONN NN PO
N NTIVHN INNA

152




;70,18 MV DY
Ny

W N3N PO
NNSP2

TINT DNINYN NP0
PN NT2IYN OONNN

nY 24
DMNONN NN PO
N DTN NN

M,923Y,7N0 3 NNIN NN NN MINOIT 24 MY 25-26
TNYUNIN TPNYNI MY DIVT
;7,18 IV DY 1 NV NI2N PO TINT DNNON NPID NP 26
Ny NNSPA | 10 DTN DONNN DYNNIONN NN PO
N DTN NN
;7,18 IV DY 1 NV NI2N PO TINT DNINON NP0 N 27
Ny NNSPA | 1IN NTAYNI DONNN DMNONN NIAN PO
N DTN NN
SN DY DN 1 9Y1THN AP NN DN vy N 26
523y : NTAYNI NTHAY SY DN M2V NPMY YW NRNIND MDY
NV NPNIM NN NINMI MEN MIAYHNN
N 52y, PN 1 , YOPIYO Y NP 5¢ NONNYPA NN Y 30
S NOPIYANIT POIXY | NINAN DY NOPIVINT NOPIVAINT DINT
LN, NNV 02y 0.3 | 99950 MNd NN DY 95 NN NINT "y
P 189 vl N5 HY IRPRY DINT
NN NNV NNDON
I-NNN NINNN
SNONNI, MV DY Y 3 9Y1N AP NN NYMD 18 NN oY 3
DY NONMI MIVIM NNV Mav»nn NS 18 NRNIND NYHY
YA NP MSN NINVON |+ NPNNA MIX MIAY»ONN
§EA
P, 18 MY Sy 1 NV NN PO TIND DONNYNR NP0 WY 8
90N 5110 PRI | DIDN NTIYNI OONND DNONN NIAN PO
YN NTIVHN INNA
I ONTIN DY M0 5 NHNNN P2 NIRNYN NNDN 4 DNV 24 w14
P nmwn 8 MYYPYN 16 pH 16 | 8 -0 MPIIN + NPON DT
mnYn GIND TINI NINN

FACS 8 579155 8
P, 1) 7MY DAy 1 NV NI2N PO TIND DNNYNR NP0 oy 15
NNSPA | 100 NTIYNI DONND DYNNIONN NN PO
YN DTV INNA
LN 02y MV myv 10 S5Y NPV DD | LINNN 78, DXVIIVLY 78 Y 17
Pmn DR NTINY | 39 nydpox 39 ,pH 62 | ,FF OS A :nannd nvan

2995 25 minvdon

FACS 39
P, 1) 7MY DAy 1 NV NI2N PO TIND DNNYNR NP0 oy 18
NNSPA | 10N NTIYNI DONND DYNNIONN NN PO
9,923y,70 3 NNINN NMIND DTN MNONT 24 Y 22-23
TNVUNIN TPNYNI MY DIVT
1, | MO ORY Ty oY 1 NVN NN PO TIND DINNION NPID YV 24
DN NN + aR)Ak] NNNYI OONNN | NN PNV DONN MDYY
awNN3 .AWNN5 DXININ NDIDM NINON NNNYN
MY, PN 1 DY MINN APYN MY MTIPI 5 DY MY 25

DN NITY NNV
NV OWIIP DI

NNSP NN

DOY12P DY DY

PN, MMV 1N DY

+ MO8 NMIAY DY 1
2WNN1A DININ NVION

NYn NN PO

TIND DONNON NPID
NNYI-2 DONNN
D2)MN NDIINI NRYPI
.avnno

"oy 28
TNVA DYONN MY
NNYP2
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SN DY NDON 1 9Y1N AP DTN DM vy oy 29
D23y : TAYNI DAY S¥ NONNPI MIIVNM NYMI WY NIRIND NP
NIV NPNINI MISN NPNINI2 MXN MIAYONN

MY, PN, Yy 2 NONNI NOIWN I 30 MNDNT 6 o1 30
NI1992 NOPITNNIITN NOPIZNONIT DT

1N,V DY ,PIN | MYONHOINY NTAY oY 1 1MYN NHIN PO TIND DONNONR NP0 Dy 31
MMM NN + NMNYIA D¥ONNN MV OONN MDY

awnna .AYNNS DXNINMIN NDIDM NNNP2

LRI LMY DY 0.3 29NY5N MND NN DY D5 NN NONT VOMIN
P, 130 Nva NI OV O DT

NIAN NNV 2NN

Y3-NNN NONNN

P ,923,18%), ML | MY OINY NTAY DY 1 MIVN NIIN PO TIND DINNION NPID VOMIN 1
DNMN NOION + NNV 2 OONNN VA D¥ONN MY

avnna

NDIDM NIMNON
AvNnd 0NN

NINON NNV

1), DAy 1 DNV MINN 2PYN MNP MTIPI 5 0N VOMIN 2
DIPN NIV NONVA NNNP2 DI DD DY

YA DWIP DM NNNP2

,I0,PI | MY O NY NTIAY DY 1 VYN NN PO TIND DNNION NPID VOMIN 4

0NN NN +

NTAYNN 9IN2-2 DXONNN

NV DONN MY

awnna DIMN NDIIN NN NN NNMNHYI
.avnno
SROMNNI, MMV DY Y 3 9Y1N AP NN NYMD 18 NN VOMIN 5

SV NDNPI MIIVNMN

NNV Mav»nn

NPMY 18 NNNINY NYON

NIYI NPNINI MSN NIVON |+ NPT MXN MIAYHONN
TN

525,180 | MPYNOINY NTIAY DY 1 YN NHAN PO TN DNINON NP0 VOMIN 6
DYNMN NN + NNV 2 0ONNN MY DONN MYYY

avnna

NI NINON
.AVNNY DNNIN

NINON NMNNIYN

1MV P ,02IY, 180

MO8 Ny NTay ov 1
DYIMN NOIOdN +

YN NN PO

TIIND DNINON NPID
HON NTIVN 2 DINNN

VOMN 7
NV DONN MY

avnNna .AVNNY DMININ NOIDMN NN DTV

D 5NN myv 3 NP5IN DN PO NYPI0Y NPY NYON VOMNN 7
1¥03,770,770,520y PN MON NN MON PO
N2 NOYHY

52,180 | MDOYHOINY NTIAY 0P 1 NV NN PO TIND DNNYNR NP0 VOMNIN 8

0NN NN +

NMNY 1 OONNN

NV DONN MY

avwnna NDIM NINON NINON NNNYN
.AVUNNY DNN

P 52y v nyw 12 SV NPIYMY D | 380N 78, DIVIIVY 78 VOMN 11

0NN NTNY | 39 nmdpON 39 ,pH 62 | ,FF OS A :nunnd mdban
2995 25 minvon
FACS 39, mnnn

DI ORI DAY M0 5 NINNN P2 IRNYN 8NN 4 DOVIILN 24 VOMIN 12

Pmn

mnvn

8 ,NMYpoN 16 pH 16
mnon
FACS 8 579155 8

8 -N MPYIN + NPON DT
GINN TNNY NNN

PN,V 02y, 180

MO8 Ny NTay ov 1
DYIMN NOIdN +

NYN NN PO

TIND DNNYNR NP0
RN NTAYHN 2 DXINND

VOMIN 15
NV DONN MY

awNnNa .AUNNY DIIININ NDIINN O DTN

523y, PN 1 DMNONN NIIN PO DMNINN NN PO VOINN 21

189), 730,98, NINON MNSN 1NN MINON NN NI2NN IPO
NINON

P,V DY, 180 nodN NTAY 0P 1 YN NIIN PO TN DNNION NPID DOMNIN 22

avNN1 02NN

I NTIVN 2 OONNN
.AWNNY DMININ NOIOM

NDIWIA TNYN PO

0,70 ,520y,)%0 | MPYSONY Ny ol YN NIAN PO TIND DNINON NPOD VOMIN 25
D)NIN NOIdN + ™RON NTAYN 2 DYONNN NV DONN MY

avnna .AVNNY DMIMN NOIDMN PN DTN

70 D2y 2 9Y1ON AP NN NPMY 6 RN VOMIN 25

SY NN MIVNM
IV NPNIMI NMINN

Ul mav»nn

NPNY 6 NIRNIND NN
NPHMI MSNY MIAY»NN
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1,523,790 3 NNINN MND DTN MINDNT 24 VOMIN 28-29
TINYUNIN NMIWRI NN DT

70,PN,523y O myv 3 nYIN DN PO NYIDY N NN VOINN 28
nYYIN MoN 17NY2 NYSIN DN PO

NIMoN

N9 YN

LININ LMV DAY 0.3 929Y1D51 NN NN DY Y5 NNN NOMT gabalehilvj
1N Nva MmN HY RPN DINT

NN NNV DNNON

3>-NNN NONNN

SNONNI,PIN,TDY myv 3 NPSIN DN PO NYI0Y NIY NYWON 920V9D 1
nYYIN MoN nPYYIN MON PO

N2 NN

SNOMNNI,PIN,TY myw 3 NPSIN DN PO NYPI0Y NPY NOON 920V9D 2
nYYIN MoN nPYYIN MON PO

N2 NN

SRONND,PIN,OY myv 3 YN MION PO NYADY N NOWN 92nV90 9
nYYIN MoN NPOIN MON PO

N9 oYY

P9 RN,V Yy 3 9Y1N AP NN NYMD 18 NN 92HV9D 10
SY¥ DN M2V NNV Mav»nn MY 18 NNIND NYON

NIYI NPNINI MINN NIVON |+ NPT MXN MAVHONN

§EA

,INN D2y 10 5 NNNNN P2 IRNYN 80N 4 DOOVIV 24 921V50 11
Pm nMwn 8 TMYPON 16 pH 16 | 8 -0 MPIN + NP DT

mnYn GIND TINRI NINN

FACS 8 ,999y955 8

P, v D2y myw 10 Sv NPIVM D | NN 78, DXVIMIL 78 DY NOMWN 129VID 15
NN NTNY | 39 nymdpoHN 39 ,pH 62 LA

929195 25 mnoon | ,FF OS A :1ann5 man

FACS 39 B

SNIN NN myv 3 NPSIN DN PO NYPIDY NPY NYON 92HVID 16
nYyN »MoN nYYIN MON PO

N9 NYYHN

523y,7M0 no»ON NTay oYl VYN 1IN PO TIRY DNNON NPOD 921V90 23

aYNN1 0NN oONNN VA O¥ONN MUY

NN NTIYNN
523y,7M0 no»dN NTMay oYl VN 1IN PO TIRY DNNON NPOD 920V90 24

aYNN1 0NN oONNN VA O¥ONN MDY

DN NTIVHON

P 52y 2 5Y1N AP NN NPMY 6 NNIN 92HVID 29

5 NN MIVIMN Ul maw»nn NPMY 6 IRNIND NYIYY

N”IY NPNINI MINN NPNNIA MIND MIAYONN

Y,523y,70 3 NNINON NIND NTTN NINONT 24 921V90 29-30
TNVUNIN TMIYRI NI DT

LRI,V DY 0.3 | 999510 MNd NN DY 95 NN NPT VPN
P, 180 VA NI Y HORPNY DT
NINN MMV 29NN

Y-NNN NONNN

NP, PN, vy 2 NORNA NOWN NI 30 MNONT 6 72VPIN L
NI992 PNOPIINNITN NOPIZNNIT DT

P 33, Y2y 1 DY MINN APYN MYAP MTPI 5 DN I2IVPIN 2
DYDY NIV NINVI 1981 9N DI DO DI
YA DWIP DI 987 9INA

SR, PN, myw 3 n»YYIN MON PO NS NPY NHON VPN 3

NPSIN »ION nYYIN MON PO
N9 NOYHN

P90 SR0MN 7MLV Yy 3 SYTIN %P NN nPMY 18 NRXIN J2IVPIN 8
Y NDNMI MV NNV Mav»nn nYMY 18 NNXINY NYIHN

NIYA NPNINI MISN NIVON |+ NPT MXNX MAYHNN

TN

X9, 98990, 7799,92)Y orl NNV DT PO DT NI NIYY VPN 8

Y

NINON

NINON NNNVYI DT PO
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PN, 7o

mM»ON N NTay oY 1
DYNIMN NOIdN +
awnna

MNYN NN PO

TINT DNINYN NP0
NN NT2YN 2 OXINNDN
.AYNN5 DXIMN NDIIM

920N 10
NV DONN MY
NINON NNINYI

52y, 38 | MYONHONY NTay oy 1 NV NI2N PO TINT DNINON NP0 IVPIN 14
DNMN NOION + I NTIYN 2 OONNN VA D¥ONN MY
awnna .AUNNY DXININ NDIDMN NINDN NNNHYI
P 5y MMV 5 NINNN P2 IRNYN 8NN 4 DXL 24 20PN 15
nnwn 8 TMYPON 16 pH 16 | 8 -0 MVINN + NPON DT
mMSn NI TR NINN

FACS 8 579155 8
70,5891 52y myv 10 SV NPV I | LINNN 78, DXVIIVLN 78 9NVPIN 16
0NN NTNY | 39 nmdpdn 39 ,pH 62 | FF OS A : nannd mban

2995 25 minvon

FACS 39
189 PN 5NN Dy myw 10 Sv NPIvM DD | 18NN 78, DLV 78 20PN 17
0NN NTNY | 39 nymdpdn 39 ,pH 62 | ,FF OS A : nannd mban

,92917195 25 minvon

FACS 39
189 9NN D2y myvw 10 Sv NPV DD | 18NN 78, DLV 78 20PN 20
0NN NTNY | 39 nydpON 39 ,pH 62 | FF OS A :nnnd mban

,99917195 25 minvon

FACS 39
180,520y myw 10 SV NPPvaY PO | 180N 78, DIV 78 720PIN 21
ORI NTNY | 39 nydpON 39 ,pH 62 | ,FF OS A :nnnd mdan

29977195 25 mindhn

FACS 39
7,923y,70 3 NI MND NN NINDNT 24 72IVPIN 22-23
TPNVYRIN TNYNI MY DINT
523y PN 3 D72 D290 NP>Ta DYOIN NTID VPN 29
DYOIN NTID
NP, PN, vy 2 NONNDP NOWN ) 3 N MNONT 6 VPN 30
NI9D2 NOPIYNNIN NOPITNINIT DT
180,52y 2 2YTIN AP NN NPMY 6 NN I2VPIN 31
S¢ NONNPI MIIVNM Ul maw»nn NYMY 6 NRNY 1PN
VA NN NMISN NN MIND MAYONN
L0198 700, Pawy 0.3 991719277 NRd NTTA .07 75 AR RHAAT plnlamihl
PIn I onwa MIND YW 1Ry 0T
mIn IR 2291901
M’-NN7 DN
, PN Y 5NN Py 3 17937 23 NI nrm> 18 nxxIn 721211 6
K SW 7012 N1N2VEM 7MY mMawna M 18 nR¥IY Ahy
NOIWA NN NIZKR nRibish] + NPHNI2 MER Maw»nn
Tnn
dnte e\ Simhia Whvinh i Jba i) 10 5 MInna P2 aRnwn Jenan 4 ooureaun 24 q2n21 10
mnws 8 ,nropr 16 pH 16 8 -1 NIPSIR + 770N DT
mmsn [ TIRY Mann

FACS 8,910 8
0, LRI Py myw 10 NTIAY YW Aoy s | ,1xnn 78, oourun 78 q2m 12
ona | 39 ,nraopox 39 ,pH 62 ,FF OS ,A :minn> mon

,2°911173 25 nimon

FACS 39
>11°,921v, 71 3 MIXT N NTIA mRaNT 24 q2n21 17-18
nONWRT DONWRI MY DT
717K PN 3 0’372 0°9°50 NP>72 2°07R D737 92721 25
0, P, DA 2 7ORM2 N> M3 2 NMIRANT 6 92ma1u 27
77912 NPT 70PIZDINT DINT
Pon o2 2 DITAT AP NI | MW Na N 6 DRXOT 72121128

SW 701m1°2 N2V
D12 NPIINI2 MXR

Ul

nPmY 6 NRYITY A0Y
NPNNI NIYRY MaWw™N:
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LTX01 980,700 9y 0.3 59179977 N N7 .07 92 NNR RANT pilaie
PIn I oA MIND YW nrnr 0T
aman NPNwa 9011937
W -NN5 7DXAN
LTX01 980,700,921y om 5 17 nand n"7 nano 2737 8-9
PIn I 21101 NYIR 2°1N3 NIYIR Q21101 NPLIR 1M"17 N2°ND
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L 5w 70m" NN2VEM TMNY2 Mawna nPme 18 nR¥IAL 7770
DINW2 NN NIIR 7010 + NPNNI MR Maw»na
Tnn
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,7I0 PN LR a1y n"™7 nand 17 na°nd qan¥T 22-26
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°11°,921v, 71 o 3 MY NMd NTIA mRaNT 24 naneT 22-23
DONWRIT NINWRY MR 2T
Pon oo 2 DITAT AP NI | NAw N N 6 NRXOT 2187 29
5w 7on2 MM 1UI MY 6 DRYITY 7993
NINWA NN NIIXR NN NIXXRY N1AW N
0, P, DA 2 7ORM2 N M3 3 2 MIRANT 6 qan%7 31

7912 NIRRT

70PIZDINT DIT
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