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Introduction

This report describes the work and results of the Israel National Monitoring Program
at the Gulf of Agaba (NMP) in 2009. It is divided into chapters according to the habitats
and methods covered 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 are
given in English.

This is the sixth year of routine monitoring operations by the NMP in which data is
collected using similar methods by a regular dedicated team. The ability to review such
consistently collected data provides increased analytical power and confidence in our
findings. Thus we begin to seek patterns and trends over the past six years. A comparison
of the present-day state of the reef with historical data can be found in the 2004 annual
scientific report of the NMP.

This report is available through the web site of the Israel Ministry of Environmental
Protection: www.sviva.gov.il and on the NMP web-site:
www.1ui-eilat.ac.il/NMP/.

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

Key findings

The coral reefs of Eilat

1. Over the period in which data is collected by the NMP the reefs of Eilat seem
stable, with some of the proxies showing a slight increase since 2004.

2. Most of the proxies used to evaluate the state of the coral reef were lower this
year than the high values measured in 2007, but are still higher than those of
the years 2004-2006.

3. We document a gradual increase in substrate utility by stony corals the [UI reef
sites. At the NR sites too there is a net increase, and at the Katza sites there are
yearly fluctuations that amount to an insignificant change. The shallow reef
site at the nature reserve (NR) has the best coral cover while the best substrate
utility is found at the deeper NR site (20m depth).

4. The year 2007 saw a rise in the Live Tissue Index, which is used as a proxy for




coral health. Since then values of the LTI have dropped and are now similar to
the low values measured in 2006.

5. Reefsites at the IUI have the largest fraction of small colonies, but even
excluding these sites there is a reverse correlation between the fraction of small
colonies and substrate utility and coral cover per site.

6. Species diversity and community structure of corals at the monitoring sites has
remained stable throughout the past 6 years of monitoring.

7. This was the third year of reef surveys at the reef table (reef flat) of the Nature
Reserve Reef. Throughout this interval (2007-9) a gradual rise in coral cover
and substrate utility has been documented. This may be due in part to recovery
of the reef table following an extreme low tide that saw many table-corals
exposed in March 2007 (see the NMP annual scientific report 2007). On the
other hand, the year 2007 was particularly good (high proxy values) at all reef-
front sites, and with the absence of data from the reef table prior to 2007 it is
impossible to determined the long term trend at the this site.

8. We document a small rise in colony density at the permanent photo-sites
compared to the previous year. Although changes are small the density at the
photo-sites is still lower in most cases than the 2007 values.

9. At most permanent photo-sites a net growth of stony corals was documented, but
at most sites this was not accompanied by an increase in coral cover.

10.Changes in the coral cover include coral growth, colony death and recruitment of
new colonies. At the NR and north beach sites there have been more colony
deaths than new recruitment and at the rest of the sites the number of recruited
colonies is larger than colonies that died. Despite the larger numbers of
recruited colonies the live coral cover lost through colony death is larger than
that gained by recruitment.

11.Size distribution of coral colonies at the photo-sites remains stable. Small colonies
remain the largest size group (app. 60% of all stony coral colonies). The
community structure remains stable as well.

12. At the NR lagoon the coral community seems stable. A small (not statistically
significant) decline in coral density is measured. Species diversity on the other
hand rose since 2007 and is similar to 2006 values. It seems that fluctuations in
the abundance of Stylophora, by far the most abundant coral in the lagoon,
drive the fluctuations observed at the lagoon as a whole.

13.The density of sea-urchins increased in the past two years, but this year saw a
return to the low values of 2006. During the monitoring years 2004-5 and
2007-8 had high sea-urchin density while the years 2006 and 2009 a decline in
the urchin density was documented. Available sporadic data from past studies
at the IUI show that the population size of sea-urchins in the Gulf of Eilat is
prone to strong fluctuations.

14.Sea-feather density continue to increase at the NR sites but a decrease was
documented this year at the [UI.

15. The growth potential of benthic algae, as indicated by settlement over plates
protected from the effects of grazing, was lower this year compared to the past
two years — probably due to the shallow mixing of the water column.

16. The rate of benthic algae growth decreases rapidly with depth, with maximal
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values found on plates in the lagoon and minimal values at a depth of 20m. At
all depths grazing seems to efficiently regulate benthic algae growth, but
during the winter months, when growth potential reaches its peak, the
chlorophyll-a concentrations also rises somewhat on plates that are exposed to
grazing.

17. The community structure of reef fishes begins to be apparent after three years of
fish surveys by the monitoring program. The largest group is the
zooplanktivores that comprise some 82% of the fishes counted this year. This
group has an essential part in the reef function by concentrating foods from the
lower trophic levels. Carnivorous fish comprise 9% of the fishes counted, and
are responsible for checking the population of reef dwellers such as
invertebrates and other fish. The third-largest group is the herbivorous fish (4%
this year) that make reef surfaces available for settlement by curbing algae
growth. Other groups have a significantly smaller representation in our reef-
fish surveys.

Coastal water

18. The seasonal cycle of mixing of the upper water column is the dominant process
dictating concentrations of chemical variables measured in the coastal waters
of Eilat. Accordingly, the concentrations of most variables (nitrogen,
phosphate, silicate) are higher in the surface waters during the winter. Mixing
of the water column this year was exceptionally shallow, less than 300 meters,
and accordingly - most variables had relatively low winter concentration.

19.Few abnormal values were measured in Eilat’s coastal water this year, compared
to the period 2004-7, and abnormal amplitudes were significantly lower as
well.

20. Lethal bacterium pathogens that were common in pre-2007 years were not found
in this year’s survey of wild reef fish.

21. A pathogenic gram-positive bacterium, Streptococcus parauberis, was isolated in
an adult specimen of broomtail wrasse Cheilinus lunulatus found freshly dead
at the NR. S. parauberis has been reported in fish only once before, in turbot
(Scophthalmus maximus) farmed in Spain where it caused severe mortalities.
This is the first report of such a pathogen in a Red Sea fish. S. parauberis is
commonly found in cattle raised in the southern Arava, as well as in cattle held
at the Quarantine Enclosure near Kibbutz Eilot, where livestock imported from
Australia are kept prior to transfer northwards in Israel. These cattle enclosures
are located only several km from Eilat's coast. We suggest that closer attention
also be focused on the manner and location that livestock ships dispose of dead
animals, their bedding and their excrements.

22.This is the first time the NMP surveys metal concentrations in water and
sediments of Eilat’s marina. Copper is the only element whose concentration
was found to be higher than the permitted value for sea water in the
Mediterranean, according to the guidelines of the Ministry of Environmental
Protection (MEP). There are currently no guidelines in effect for the Gulf of
Eilat.

23.The survey for metal concentrations in Eilat’s marina was initiated by MEP’s
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marine pollution control unit in Eilat, and was conducted by them in the years
2004 and 2006. This year’s survey conducted by the NMP aimed at achieving
higher analytical resolution and accuracy, and therefore targeted a smaller
subset of key elements. Samples were sent for analyses at the analytical
laboratory of the Institute of Earth Sciences at the Hebrew University. Indeed
analytical resolution was higher than previous years, by orders of magnitude,
and in most cases a comparison could not be made with previous results due to
their low resolution and seeming inaccuracy. In general, values measured this
year were lower than those obtained in 2004 and 2006, but this may be an
analytical artifact.

The open water column

24.The seasonal mixing cycle dictates much of the observed variability in
concentrations of nutrients, dissolved oxygen and the dynamics of
phytoplankton population in the open waters. This year vertical mixing of the
water column was exceptionally shallow, some 300 meters, in contrast to the
past two years in which mixing reached the sea floor at the northern end of the
gulf (some 700m deep).

25.This year’s shallow mixing signals a quick return to the “normal” situation in
which nutrient accumulate in deeper water. In this year’s samples a
concentration gradient is apparent at depths greater than 250 meters. It seems
that in the years of deep mixing a larger portion of the nutrients was kept in
particulate form and the dissolved inventories were particularly low, especially
during 2007. This year saw a return of dissolved inventories similar to those of
the years before deep mixing in 2007.

26.The concentration of most nutrients in the water column is still lower than it was
in the years 2004-6. In deep water nutrient concentrations are rising since 2007
in which values were lowest, but are still significantly lower than all
measurements measured in the decade prior to that.

27.1t seems that the return to high nutrient concentrations in the deep water occurs at
a lower rate than it did in the period 2000-6. Two years after the last deep
mixing and deep-water (deeper than 500 meters) nutrient concentrations are
still lower than pre-mixing values. During 2000-6 nutrient concentrations
bounced back up following a mixing event within a single summer.

28.In 2007-8 chlorophyll-a concentrations were exceptionally high, and chl-a this
year was lower. Nevertheless, and despite the shallow mixing chl-a peaks were
higher this year than in the years 2000-6. We find a slight rising trend
(regression analysis: N-110, P<0.04) in chl-a concentrations at the deep
chlorophyll maximum.

29.Deep water temperatures stopped rising during 2007-8 in which deep mixing
occurred, but are still higher than their 2000-6 values. At 600 meters depth
temperature rose by ~0.1°C, and at 700 meters by ~0.25°C.

30.For the first time this year the NMP measured particulate organic carbon (POC)
and primary productivity in the water column. These measurements are a big
step forward towards gaining a better grip of the ecological state of the gulf
and changes that may be happening to it.
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31.Profiles of POC reveal two regions of elevated concentrations (sources): a) the
upper water body where phytoplankton is abundant and particulates are
formed, and b) close to the sea floor where it seems that particles are
resuspended from the sediment.

32.Primary productivity values measured by the NMP this year are within the range
of values reported from the past few years but are higher than values measured
in “true” oligotrophic seas such as Hawaii and Bermuda. Our productivity
values suggest that the Gulf of Eilat is a meso-oligotrophic ecosystem.

Continuous measurements

33.This year’s chlorophyll-a concentrations near the NR coral reef reached their peak
earlier than predicted by multi-seasonal data accumulated since 1988.Three
high-Chl events are particularly conspicuous: in January, February and July. In
these months Chl-a concentrations are usually low, but this year short periods
in which Chl-a was higher than 90% of the values measured in the past 20
years were observed.

34.In November and December sea surface temperature (SST) measured from the
Observatory’s pier was higher than average and at times higher than all
measurements from the past 20 years. This will probably impact the dynamics
of water column mixing, and is likely to result in shallow mixing in 2010.
Despite high winter temperatures, the maximum SST measured this year was
lower than that of the past two years.

35.SST measured from the Observatory pier seems to be still rising from a long-term
perspective, although maximal values this year were lower than those
measured in 2005-8. It is likely that high winter temperatures dictate this long-
term rise.

36. A strong southern storm on December 16 had noticeable impact on the shoreline,
particularly reshaping the unprotected southern beaches. The storm, with wind
gusts in excess of 20 meters per second also damaged corals and transported
sediments along the sea floor to a depth of some 5 meters. This storm occurred
after our 2009 reef surveys were completed and so its effects — if any — will
only show in the 2010 reef census.

37.Continuous meteorological observations from the IUI pier show that the highest
air temperature this year was lower than in the past two years, and that the
lowest temperature this year was almost 3°C higher than the minimum
temperature in 2007-8. At the beginning of the year (Jan-March) temperatures
were higher compared to the past. This high winter temperature probably
effected water cooling and forced a shallow mixing this year.

38.Towards the end of summer, in October, SST rose sharply from 25°C in mid
October to more than 27°C by the beginning of November. There is a small
rise in air temperature during this interval, but it seems that a greater factor are
the winds: during this interval winds were weak and fluctuated between
northerly and southerly.
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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 IUI (1), the Nature Reserve (2) and the
oil terminal (3). Black scale line is 100 m.
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Figure B2: The divers during the sampling of line transects at the IUI (A) and the nature

reserve (B). The divers recorded the projected length of all the organisms or substrate

underneath the line-transect to a resolution of 1 cm. Photos: Dana Reef.
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Figure B3: Average live coral cover (excluding soft corals) at each site (percent of total
area).
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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 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. These numbers indicate how
much of the potentially viable substrate is actually covered by live corals. Bottom- ANOVA
result (least square means) for substrate utilization by corals in the years 2004-2009.
Annual values for “All Sites” differ significantly.
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Figure B7: Top - The average number of coral colonies per ten meters line at each site.
Bottom — normalized according to hard substrate, available for coral settlement.
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Figure B8: The average density of coral colonies versus the percent coral cover per site.
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Figure B9: The density of coral colonies versus coral cover, normalized by the consolidated
substrate available for settlement at each site.

22



Site Katza Katza NR S NR 10 NR 20 IUI 5 IUI 10 IUI 15
10 20
N 15 8 11 14 10 15 18 15
Totaltransect | 5015 ¢015 11000 14000 10000 15000 18000 14900
length (cm)
Stony coral 229 26.2 449 11.7 28.8 183 14.8 125
stdev 8.6 6.1 16.1 44 89 47 39 54
SE 22 22 49 12 2.8 12 0.9 1.4
cv 0.4 02 0.4 0.4 03 03 03 0.4
Octocoral 2.9 0.9 0.8 1.9 12.6 0.1 0.2 0.3
stdev 26 08 2.0 1.6 6.0 02 0.3 0.5
SE 0.7 03 0.6 0.4 1.9 0.1 0.1 0.1
cv 0.9 0.9 27 0.9 0.5 32 1.5 1.6
GRV+Sand 322 40.8 232 79.3 429 402 59.3 71.1
stdev 157 6.4 22.0 6.9 115 135 8.1 12.8
SE 4.1 23 6.6 1.8 3.6 3.5 1.9 3.3
cv 0.5 02 1.0 0.1 0.3 03 0.1 02
Rock 37.9 24.9 212 55 11.6 36.4 23.6 12.9
stdev 9.7 77 117 38 27 11.8 79 10.6
SE 25 27 35 1.0 0.9 3.1 1.9 27
cv 03 03 0.6 0.7 02 03 0.3 0.8
Dead Coral 34 6.6 9.5 1.6 35 4.9 2.0 28
stdev 33 3.1 65 13 16 32 26 19
SE 0.8 1.1 2.0 03 0.5 0.8 0.6 0.5
cv 1.0 0.5 0.7 0.8 0.5 0.7 13 0.7
Live/available | 355 45.6 58.8 62.3 64.6 31.2 375 47.6
stdev 10.6 11.0 13.7 14.0 78 6.3 10.6 153
SE 27 3.9 41 37 25 1.6 25 4.0
cv 03 02 02 02 0.1 02 0.3 03
average# of 26.4 29.0 31.8 10.5 27.5 343 25.4 14.9
colonies/10m
stdev 9.7 6.1 132 57 8.0 10.5 72 57
SE 25 2.1 4.0 1.5 25 27 17 1.5
cv 0.4 02 0.4 0.5 0.3 03 0.3 0.4
Colonies/10m |, | 50.2 41.6 52.4 63.0 57.6 62.7 58.7
hard substrate
Stdev 115 9.5 98 158 11.7 10.4 113 227
SE 3.0 3.4 3.0 42 3.7 27 27 59
cv 03 02 02 03 0.2 02 0.2 0.4

WL VWS PIDAT OB TRY DA IR 2OIPT IONM2 IDORIW Y8577 1IN 21990 122 haw
newuo ay (PR apon bw :1’7’2?) ANR ININ DWW 2IDNRT D02 1TTRARY RODRINRAT MINRD QIWIW 2NN
DT 2TRRY IR0 AR PN
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.
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Figure B11: Size frequency distribution of coral colonies in the surveyed sites. Size classes
are: Small<5§ cm; 5 cm <Medium< 15 ¢m; 15 ¢cm <Large< 30 cm; Huge>30 cm. Values are
percent of the total colonies of each coral type at each site. Top — branching corals, Bottom
—non-branching corals.
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Figure B12: Changes in the average size frequency distribution of coral colonies between
2005 and 2009. Size groups are: Small<5 cm; 5 cm <Medium< 15 cm; 15 ecm <Large< 30
cm; Huge>30 cm. Top - branching corals, center — non- branching corals, bottom — all stony
corals.
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Figure B13: 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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Coral Health: Live Tissue Index
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Figure B14: 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 2004-2009.
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Figure B15: The Shanon-Wiener diversity index of coral genera and species in the surveyed
sites estimated using EstimateS (Colwell, 2005; http://viceroy.eeb.uconn.edu/EstimateS).
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Figure B16: The twenty most abundant coral taxa in the reefs of Eilat (according to their
cumulative measured length in the line transects of 2004), arranged according to their
abundance in 2009.
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IU-5  1UI-10  IUI-15  Katza- Katza- NR-5 NR- NR- Eilat (all sites)
10 20 10 20
Acropora 1.9 3.5 3.1 7.0 6.8 10.2 2.3 9.6 51
Stylophora 5.1 3.1 1.9 21 1.9 2.2 1.2 0.7 24
Lobophyllia 0.0 0.1 0.0 0.7 0.1 11.5 0.0 0.2 1.3
Montipora 0.2 0.7 0.6 1.8 3.0 1.1 0.5 3.9 1.3
Goniastrea 1.0 0.4 0.2 1.3 0.3 5.2 0.4 0.4 1.1
Cyphastrea 2.0 14 0.6 0.8 1.0 0.4 0.4 21 1.1
Favites 1.3 0.7 0.4 0.9 2.0 0.5 1.0 1.0 0.9
Echinophyllia 0.0 0.0 0.0 0.3 0.1 7.3 0.2 0.3 0.9
Favia 23 1.0 0.5 0.4 0.6 0.7 0.6 0.3 0.8
Echinopora 0.4 0.4 0.3 21 0.8 0.0 0.3 1.1 0.7
Paocillopora 0.7 0.9 1.2 0.3 0.0 0.4 0.4 0.4 0.6
Pavona 0.0 0.0 0.2 1.0 3.2 0.0 0.0 1.5 0.6
Leptastrea 0.5 0.4 0.6 0.6 0.8 0.1 0.1 0.3 0.4
Porites 0.2 0.3 0.3 0.2 0.3 0.4 0.1 1.9 04
Seriatopora 0.0 0.0 0.2 0.3 29 0.2 0.6 0.0 0.4
Plesiastrea 0.3 0.2 0.0 0.4 0.0 0.0 0.2 1.8 0.3
Mycedium 0.0 0.0 0.0 0.5 0.3 1.3 0.2 0.0 0.2
Goniopora 0.1 0.0 0.1 0.4 0.0 0.7 0.5 0.2 0.2
Platygyra 0.4 0.0 0.0 0.1 0.0 0.6 0.0 0.8 0.2
Millepora 0.5 0.5 0.2 0.0 0.0 0.0 0.0 0.0 0.2

IR 922 DITOW YRR M0 1IN ,MWOIT TV (100D NN ’5’7) QINIDIT DINAIRT 2WY 132 TRan
SNWSIT NN
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 B17: Cumulative percent cover of live corals, sand, rock and dead corals. Values are
averages of line transect values.

40
35
30
25
20
15
10

5

0

Live Coral (%)  Live/Available Colonies/10m  Colonies/10m
(%) Consolidates
Substrate

Reef Table Coral Cover

W 2007
W 2008

= 2009

2007-2009 201w NPT YW N2 NISIDIY 2OMRIRT MO0 1IN 182 1R

Figure B18: Percent cover of live corals, and density of coral colonies on the reef table.
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Rank | Reef Front Reef Table

1 Acropora Acropora

2 Stylophora Stylophora
3 Lobophyllia Platygyra

4 Montipora Echinopora
5 Goniastrea Favites

6 Cyphastrea Porites

7 Favites Seriatopora
8 Echinophyllia | Millepora

9 Favia Favia

10 Echinopora Cyphastrea
11 Pocillopora Goniastrea
12 Pavona Acanthastrea
13 Leptastrea Pocillopora
14 Porites Galxea

15 Seriatopora Montipora
16 Plesiastrea Hydnophora
17 Mycedium Galaxea

18 Goniopora Echinophyllia
19 Platygyra Pavona
20 Millepora Alveopora

JPIMWST ITRNDY MW NRTR SINRD (DI IR DY) 2IRIDIT 2INMORT 2 42 79w
Table B4: The twenty most abundant corals (by cover percentage) at the reef table and the

reef front sites.
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Figure B19: A comparison of the relative abundance of the 30 most abundant corals in Eilat
in 2009 calculated by percent cover versus by number of colonies.
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Figure B20: Sites of the photo-survey of coral reefs along the Eilat coastline (green
markers).
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Figure B21: 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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photo-2009Table B5: Summary of the areas and number of corals surveyed in the

survey session. The “area” of a colony is its pictured area. Areas are given in pixels to allow

for iner-annual comparisons and to avoid inaccuracies of calibration attempts to “real

surface area”. The number of colonies refers to the total number of colonies observed and

the number of colonies for which area data is considered given in brackets.
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Figure B22: Distribution of the taxa comprising reefs at the permanent photo-sites in 2009,
according to the relative (percent) area which they occupy.
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Figure B23: The average density (colonies per photograph) of branching (top) and non-
branching corals (bottom) at the photo-survey sites since 2004.
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New recruits and newly deceased, stony corals
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Figure B24: Colony recruitment and death for all corals (top) and for stony corals only
(bottom) at the photo-survey sites in 2009. 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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Coral growth 2004-2009
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Figure B25: Top — growth of corals between 2004 and 2009 at the photo-sites. Growth is the
difference in area of colonies found and measured at each photo in both years, divided by
their area in 2004 and given as percent change. Bottom — growth of stony coral colonies
from year to year (in area %) at each monitoring photo-site. Each point represents the
percent of added area of existing coral colonies compared to the previous year.
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Figure B26: The average change in live cover for each site. Area changes are the difference
in colony area between colonies of a single site between the 2004 photo and the 2009 photo,
normalized by the colony area of the 2004 and given as percent change.
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Figure B27: Mortality and recruitment in stony corals at the permanent photo-sites in 2009,
a comparison between numerical fraction and fraction of size. Top — Data from all sites,
middle — recruitment data from each site. Bottom — mortality data from each site.
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15000 7 Coraltaxa at the photo-sites
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Figure B28: The twenty most abundant corals (by area) in the 2004-2009 photo-surveys.
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Figure B29: 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 102 quadrates).
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Figure B30: Relative abundance (by colony number) of the 10 most abundant coral genera
in the lagoon (these total 95%).

Relative abundance
Species N (%) N/m?
Stylophora 178 53.0 1.75
Millepora 46 13.7 0.45
Favia 31 9.2 0.30
Rhytisma 17 5.1 0.17
Favites 14 4.2 0.14
Seriatopora 12 3.6 0.12
Goniastrea 7 2.1 0.07
Acropora 6 1.8 0.06
Xenia 5 15 0.05
Tubipora 3 0.9 0.03
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Figure B6: The number of colonies and average density (colonies per square meter) of the
ten most abundant coral coral taxa in the lagoon.
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Figure B31: The average density (colonies/square meter) of the dominant coral genera
found in the lagoon in 2004 - 2008. Top: the dominant coral taxa, bottom: year to year
changes are not statistically significant (ANOVA).
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Figure B32: Changes in coral diversity in the lagoon since 2004, according to the Shanon-
Wiener index, estimated using the EstimateS software.
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Figure B33: Belt-transect survey of motile invertebrates: a diver holding a T-shaped stick
passes along a 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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Diadema 0.6 505 08 189 12 354 05 198 09 363
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all Urchins 13 1032 1.0 250 14 407 05 213 L1 428
Starfish 0.0 0 0.0 4 0.0 2 0.0 4 0.0 1
Feather Star 0.0 0 03 65 02 74 05 211 03 128
Sea Cucumber 0.0 17 0.0 5 0.1 16 0.1 25 0.1 36
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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 B34: The average density (per m?) of mobile invertebrates at the sampling sites.
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Figure B35: The average density (individuals per m”) of Diadema setosum (top) and all sea
urchins (bottom) at the sampling sites.
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Figure B36: The average density (per m®) of feather-stars at the sampling sites.
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Figure B37: A) Algae settlement plates. Two plates in the array are exposed to grazing by
herbivores, and two are protected by a wire cage. Photo: N. Segev (B) Every month divers
replace the two settlement plates that have been in the sea for two months. Photo: R. Reef.
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Figure B38: 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 B39: 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 B40: 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 B41: Distribution of reef fish according to trophic level.
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Taxa Dweller* Tropic level*™  Occurrence
Amphiprion bicinctus Z 3
Apogonidae Z 4
Chromis dimidiata VA 47
Chromis viridis VA 2534
Dascyllus aruanus z 13
Dascyllus marginatus @) z 299
Gobiidae =1 C 67
Labroides dimidiatus o C 2
Neopomacentrus miryae VA 815
Pomacentrus sulfureus Zz 19
Pomacentrus trichourus 0] 153
Pseudoanthias squamipinnis VA 1020
Pseudochromidae C 73
Acanthuridae H 94
Anampse sp. C 1
Atherinomorus lacunostus VA 1500
Balistidae C 34
Bodianus anthioides C 48
Caesionidae VA 77
Chaetodontidae Co 81
Cheilinus lunulatus C 1
Coris aygula C 1
Gomphosuse caeruleus C 12
Heniochus - Z 4
Labroides dimidiatus % C 14
Ostraciidae S C 1
Paracheilinus octotaenia z 34
Parupeneus sp. C 79
Pomacanthus imperator @) 3
Pterios sp. C 1
Sargocentron diadema C 8
Scaridae H 142
Serranidae C 13
Siganus sp. H 2
Syngnathidae Z 2
Thalassoma sp. C 72
Variola louti P 16
Total 7289
* Cryptic - close to/hides within coral/rock

Pelagic - away from coral/rock
** C Carnivorous (0] Omnivorous

Co Coralivorous P Piscovorous

H Herbivorous 4 Zooplanktivorous

SIRDR NI NN P YT AP 2937 Mmw (82 Than
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 during 2004-2009.
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Figure C4: Monthly concentrations of total oxidized nitrogen (TON) at the coastal water
sampling stations during 2004-2009.
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Figure C5: Monthly concentrations of ammonia (NH4) at the coastal water sampling

stations during 2004-2009.
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Figure C6: Monthly concentrations of phosphate (PO,) at the coastal water sampling
stations during 2004-2009.
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Figure C7: Top - monthly concentrations of silicate (Si(OH),) at the coastal sampling
stations during 2004-2009. Bottom — silicate concentrations in the Open Sea station.
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Figure C8: Monthly concentrations of dissolved oxygen at the coastal water sampling
stations during 2004-2009.
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Figure C9: Salinity at the coastal water sampling stations during 2004-2009.
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Figure C10: Temperature at the coastal water sampling stations during 2004-2009.
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Sechi depth
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Figure C11: Secchi depth measurements at the coastal water sampling stations during 2004-
2009.
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Figure C12: Monthly concentrations of chlorophyll a at the coastal water sampling stations
during 2004-2009.
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R AN ,Siganus luridus 717 79°0 A107 22079 30 19721 19 10 N2 HW MINTI AN YW
WNNI 19°07 2T DWW I 01901 .Siganus argenteus N0 TR AT ,2°3T1 1P 25-1 1107 HY 1090)
7T P07 DORIAAT POV .MIATIP D°IW 1IN OV AIHR NPUDVL0 IRNWT 7Y AWpn 7IWn 10901 WK
.23 777202 001N
D°N7 IRYNI WK DI D07 D°3T 28-7 DORXHAT NIRXIN QX 1272 NIR2M N0 P07 A0u2
11901 79012 11 ,(Scarus spp.) NN 77 RAAW NP2 1OWT MO .AR°722 IR 2201 TR
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;MW 977982 24-2 209 702 N XYM W L (Cheilinus lunulatus) N0 IRDN 2107 TR 7312 372
WIRY N2°1°2\NPNP0D [RYT MYRARI WY WA Streptococcus parauberis PTT R¥AI
.16S rRNA 5w n™R?P71 np°722
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Weight

# Date Location Species Live/dead (&) TL (cm) Findings
Northern . . . .
1 12/12/09 Beach (NB) S. rivulatus live 33 15.5 2 Sclerocollum rubrimaris
2 12/12/09 NB S. rivulatus live 15 11 none
3 12/12/09 NB S. rivulatus live 11 10 none
4 | 12/12/09 NB S. rivulatus live 18 12 none
5 12/12/09 NB S. rivulatus live 23.5 13 none
6 | 12/12/09 NB S. rivulatus live 17 11 none
7 | 12/12/09 NB S. rivulatus live 38 15 | Lsclerocollum rubrimaris
3 Hexangium
8 | 12/12/09 NB S. rivulatus live 37 15 2 Hexangium
Southern . . 1 Hexangium
9 | 28/08/09 Beach (SB) S. rivulatus Live 172 25 6 Procamallanus
10 | 13/10/09 SB S. rivulatus Live 69 19 3 Procamallanus
11 | 28/11/09 SB . rivulatus Live 231 31 g ﬁrocam?‘”anus
exangium
12 | 11/12/09 SB s. rivulatus F;‘:rgy 152 o4 |2 Procamallanus
13 | 11/12/09 SB s. rivulatus Live 162 g5 | 2 Procamallanus
. . 1 Cucullanus
14 | 14/12/09 SB S. rivulatus Live 114 22 11 Sclerocollum rubrimaris
15 | 21/12/09 SB . rivulatus live 187 g7 | 3 Procamallanus
2 Hexangium
16 | 21/12/09 SB s. rivulatus live 174 g6 | 1Cucullanus
1 Hexangium
17 | 21/12/09 SB S. rivulatus live 126 23.5 5 Procamallanus
18 | 28/08/09 SB S, luridus live 199 | 265 |3 Sclerocollum rubrimaris
4 Procamallanus
700-800 Gyliauchen
19 | 31/08/09 SB S. luridus live 123 20 20-25 Procamallanus
4 Opisthogonoporoides
400-500 Gyliauchen
20 | 31/08/09 SB S. luridus live 144 23.3 42 Procamallanus
3 Opisthogonoporoides
>1000 Gyliauchen
21 | 31/08/09 SB S. luridus live 129 20.2 | 25 Procamallanus
5 Opisthogonoporoides
22 | 27111109 B S, luridus live 155 | 225 | 400-500 Gyliauchen
52 Procamallanus
23 | 14/12/09 SB S. live 88 20 18 Opisthogonoporoides
argenteus
N | 13/10/09 | Unknown- . Averag
25 purchased S. luridus dead e 3176 none

L2%I3IND PO NIADM 1P IN W0BENIY (Siganus sp.) 1990 972 2MRIND 2IREAN 23 "on hay
Table C2: Pathogens found in wild Siganus sp. caught or bought for the purpose of
surveying pathogens in wild fish.
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Length

# Date Location Species Weight (g) (cm) Findings
(0090 A7) D'N'TN NINWR7 12vn 01y
1 | 06/01/09 rrankalll Epinephelus 44 15.0 M : ! ”
fasciatus onogenean worms Y2+
2 01/04/09 'on Scarus sp. 1538 Post-mortem Vibrio spp.
(i) ex blood
3 | 03/04/09 | Dolphin Reef | Mugil sp. (nia) 387 33.0 Tr';g%‘(‘)';"ﬁf’;a:kmlark
Abunafka
4 | 06/04/09 "0 (17 20 jrmio') 770 275 none
Cyclichthys
spilostylus
Broomtail
wrasse (AX9N
5 | 25/04/09 a"on |nnon) 2459 Streptococcus parauberis
Cheilinus
lunulatus
6 08/06/09 "o Pseudobalistes 850 Gill hemorrhages, bubbles
fuscus ('wy) under the corneas
Scarus sp Intestine full of fluid, Vibrio
7 | 19/06/09 2"0n . ' 1230 44.0 sp. isolated from blood,
M VNN PCR neg.
Arothron
8 | 20/06/09 on diadematus 2300 440 Nemater worms coiled
(n'nim in gill capillaries
D"opwnn)
Lutianus - :
9 | 06/07/09 "0 (fulviflamma?) 630 340 | Fishing hook caughtinits
roat
["o1?
" [12'2In Scarus Swimming in spirals the
10 | 07/07/09 "o (ghobban?) 452 29.0 day before
[12'09I7? i i
11 | 07/07/09 207 Ostracion 930 340 | Intestines coming outof
its mouth
(cyanurus?)
Monogenean flukes on
" Scarus sp. gills, Vibrio sp. isolated
12 | 20/07/09 A"00 [ 1238 48.5 from blood, VNN PCR
neg.
Floating on a side, unable
Scarus bicolor to dive. Right eye-bulb
13 | 08/08/09 2"0n T——- 309 30.5 missing. No bacteria
isolated from blood, VNN
PCR neg.
|11'ooIp Left eye with large blister.
14 | 09/08/09 | Dolphin Reef Ostracion 670 30.5 Blisters with gas inside in
(cyanurus?) abd. cavity.
Pterois miles
15 | 09/08/09 | Dolphin Reef | (volitans) jnnr 220 26.5 none
alan
16 | 09/08/09 | Dolphin Reef | Brotula sp.? 3.31 g5 | Fullofblisters all overthe

body
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Scarus sp.

17 | 22/08/09 | Dolphin Reef 1 1150 40.5 none
Scarus s Left eye blind. Intestines
18 | 24/08/09 a"on 101N P 2342 51.5 extended, full of food and
liquid
Scarus s Gill hemorrhages, Gnathia
19 | 07/09/09 | Dolphin Reef P- 2025 48.0 Intestines full of diarrhoic
(121N o
fluid, digested food
20 | 03/10/09 | Dolphin Reef Caesio lunaris 180 26.3 Nematodes in mesenteric
1NN0 '7nd membranes
White spotted
21 | 12/10/09 2o PufferFish 831 32.0 none
Arothron
hispidus
Intestines full of
. oy g
22 | 12/10/09 | Dolphin Reef | . CONger 1712 1030 | (diarrhoic?)fluid, many
(cinereus?), ¢ nematodes, cysts. Very
developed gonads
23 | 07/11/09 | Dolphin Reef |  SC&rUs sp. 849 36.0 Gill hemorrhages, Gas
121N Bubble Disease
24 | 10/11/09 2"07 Variola sp. 287 310 | Holeinthe palate (fishing
hook?)
_amn p Several monogenean
25 | 23/11/09 | Coral Beach Goatfish 183 worms In gils. Many
Resort Upeneus sp. nematod_es emerging from
intestines
26 | 03/12/09 "o Scﬁ‘;,‘;fnsp' 1683 49.0 Abd. cavity full of liquid
Abunafka
27 | 04/12/09 T"on (~ij oy ATI9) 770 280 Yellow rlbbon tied to the
Cyclichthys tail
spilostylus
28 | 20/12/09 1"0n Scarus sp. 1277 485 Severe hegrt pathology
122N Vibrio sp.

S''ona NI IPYTAR IRANTY ,NDIR DT TIIRD 20N INNMAI MR 72 AT 32 'on Thavn
Table C3: Wild fish and cephalopods found dead along the Eilat beaches examined at NCM.

77




N7'X N1'IN2 NN TN 370 3.2

7R

DIV NIDNN NNALXTY TV MR N2 717722 VINTON A7 MR MR 2PYN
mww

PP (1) 7112 702157 NOYNN NP2 MNRANT T DI0T NAPOT TWNR2 WAATI LINSTOY O
PRIYA M PINN 0°2 NP2 DAY L(3) 20n-1oxa %P L(2) WA 100 3000 YW onIm-1oxn
TOTW ST DY NP NINARD MW 171 097 010 2 (133 R L,C aTIp1) 00w aawyd Sw o
J0MR NIAN2RT NP1 NMAMAR TN MY 23P7°W2 190KRI DIAYTO NMIRANT .77°072 2M0A PN
W2 QW ,N°I2V JU0IINRT PW PIRT NI YINT PN NPWIRIRT 772YNY an1avat v NPl
MYXNRI (PRIR DR 'D1ND 5w NN NAN) WINPT DY WYL MTTAN D10 MIPYIRT
R'TITY VTR ona WRIR WY n7avna (Agilent 7500 cx) ICP-MS-1 won
Nakli7almbiitaleliimb W binlnlirs iy iekiomintiey!
591 227 HYY WNon MYEARD TRARY AMLI 10N NARDY LPVIPAY WA DINTO MIRANT (Dw
nppia (HNO3) nonpan axmin MysnRa 18 172y 2°0I1°707 AP2IRY '3 1 5w mind anp aneaT
9 177m1 20 o MRAT ICP MS 2 ar2ax 771185 100 °0 797321 70%07 .myw 24 qwna 3M 11o2
0w IR D°LITIVD NOOIT 7 Y standard addition nwwa 771N ICP MS 2 a7k 718?50
IRPNTAN DR 909 21T oNooIa

: * 3 A
TR 2IVTT MITIP 2P (TRYRD) AYOR TPP2 NPIR PASR BW DT 0 amnn 2y (133 N
(unb)
Figure C13: Location of the Eilat marina on the northern beach of the gulf, within the town
(top), and location of sampling points within the marina (bottom).
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99072 TPRANAY MW vema ,2006-1 2004 201w MTTAN P2 2PN DMITY IRINI ROW 111900
DR NP2% 777 1w NI DY DRN LN 27 00K P1TR IO N0 MTA0 MaNn YW N aXmzn
O¥ 7100 NPODA MWR NIDNN PW MW MIXIAP DO3ENT MTI0° 2w 777°0 77123 .37 TIRY NInnonan
M0 P20 MY 97X 2770 AWIPW 27D TV MR 77 CWORIRT PYTI .MONN2 739107 YW DI 280
nIn Y 07717 MTI0T 7907 DR N°10N7 200N NN 20w (43 7720) MATIRa M7 WRA

N 9% 1N 9Pk

Surface Water [ppb]
Western End (3) Eastern Gate (2) Entery Channel (1) Control
2004 2006 2009 | 2004 2006 2009 | 2004 2006 2009 | 2004 2006 2009
Ag <10 <0.1 0.65 <10 <0.1 <2 <10 <10 4 <10 <0.1 <0.2
cd <5 <0.1 <0.2 <5 <0.1 <0.2 <5 <0.1 <0.2 <5 <0.1 <0.2
Cr <5 <10 1.6 <5 <10 1.6 <5 <10 1.7 <5 <10 1.2
Ni 34 <2 1.35 <40 <2 1.45 <40 <2 0.95 35 <2 1.25
Pb <10 0.2 <2 <15 <=0.1 0.75 <10 <=0.1 1.15 <10 <=0.1 <0.5
Vv <10 <10 5 <10 <10 4.75 <10 <10 4 <10 <10 4.8
Cu 36 <=2 11.45 25 <=2 1185 28 3 8.35 19 <2 3.05
Fe 110 30 116 84 <30 985 73 <30 44 169 <30 415
Mb 14 11.3 131 <15 11.4 13.15 13 111 1222 14 113  13.1
Zn 53 <=2 18.05 55 6 22.85 52 5 12.75 20 <2 7.4
Sediment [ppm]
2004 2006 2009 | 2004 2006 2009 | 2004 2006 2009 | 2004 2006 2009
Ag <0.250 <1 0.155|<0.250 <1 0.025 | <0.250 <1 0.025 | <0.250 <1 0.01
cd <0.300 0.2 0.2 <1 0.3 <0.1 | <0.500 0.2 <0.1 |<0.100 0.1 <0.1
Cr 22 26 11.5 19.7 40 3 8.5 45 2.1 9.26 25 4.9
Ni 14.6 10 6.65 13.2 18 2.3 10 22 1.45 5.83 10 3.1
Pb 13.2 10 28 8.1 16 5.15 3.8 24 4.35 3.14 20 3.35
Vv 38.4 28 25 30.2 50 6 16.5 60 5.5 1750 32 8.95
Cu 71 8 130 31 40 19 12 85 13 6.6 28 3.05
Fe 23719 9200 | 17729 2650 | 8320 2100 | 9700 3750
Mb 0.45 0.6 0.19 0.45 1 0.085 <4 1 0.08 | 0.195 0.8 0.37
Zn 164 40 165 88.3 50 49 40 65 33 29.27 75 12.5

SRR NTIPORT NTIPY N2 NIRRT 3 T JDORD ST VIAITOY %22 MDA TN 45 han

L(13377°K IRT) ;7R PR
Table C4: Metal concentrations in water and sediments from the Eilat marina. Point 3 is
the innermost sampling point and the control is outside the marina (see Figure C13).
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Figure C14: Metal concentrations in the Eilat marina. Left — in sediments, Right — in
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closer to its outlet to the sea. The control is outside the marina at water depth of
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Figure C15: A comparison of metal concentrations in sea water of the Eilat marina between
the years 2004, 2006 and 2009. Point 3 is the innermost point at the marina, where
concentrations were highest, and the control is outside the marina.
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Figure C16X: A comparison of metal concentrations in sediments of the Eilat marina
between the years 2004, 2006 and 2009. Point 3 is the innermost point at the marina, where
concentrations were highest, and the control is outside the marina.
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Figure D1: Temperature profiles measured during the monthly monitoring cruises. 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.
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Figure D2: Changes in water temperature at Station A since 2004. Black dots represent the
sampling points.
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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 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.
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Figure D5: Changes in salinity at Station A since 2004. Black dots represent the sampling
points.
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Figure D6: Dissolved oxygen 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, and the Fish Farms station is the 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 points.
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Figure D8: Changes in the dissolved oxygen inventory in the water column at Station A
since 2004.
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Figure D9: Changes in dissolved oxygen concentrations in 400m to 700m water depth at

Station A, since 2000.
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Figure D10: Depth profiles of pH values measured during the monthly monitoring cruises.
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.
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Figure D11: Changes in pH in the water column at Station A since November 2006.
Black dots represent the sampling depths.
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Figure D12: Alkalinity 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 D13: Changes in alkalinity in the water column at Station A since 2004. Black dots
represent the sampling points.
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Figure D14: Nitrite (NO,") 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, and the Fish Farms station is the close to the northern shore of the Gulf
at ca. 50 meters depth.
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Figure D15: Nitrate (NO;5') 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, and the Fish Farms station is the 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;+NQO,) in
the water column at Station A since 2004. Black dots represent the sampling points.
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Figure D17: Changes in the nitrate (NO;) inventory in the water column at Station A since
2004.
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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 (PO,”) 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, and the Fish Farms station is the 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 points.
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Figure D21: Changes in the phosphate inventory in the water column at Station A since
2004.
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Figure D22: Silicate (Si(OH);) 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, and the Fish Farms station is the 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 points.
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Figure D24: Changes in the silica inventory in the water column at Station A since 2004.
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Figure D25: Chlorophyll-a 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 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.
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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 points.
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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: Primary productivity 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 E1: Chlorophyll a concentrations sampled daily at the Underwater Observatory
jetty in 2009 (thin red line) and the long-term average (1988-2008, thick green line). Thin
black line marks the 90% of all accumulated data.
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Figure E2: Daily sea surface temperatures measured from the Underwater Observatory
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maximum values from 1988 to 2008.
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Figure E3: Top — Daily sea surface temperatures measured from the Underwater
Observatory jetty since 2002. Linear regression represents the long term trend of rising SST
since 1988 (data courtesy of Prof. Amatzia Genin). Bottom — Maximum SST calculated as
the running mean 7 day interval for each year since 2002.
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Description Manufacture Model
Wind monitor MA (speed and direction) Young 05106
Air temperature and relative humidity sensor Campbell HMP45C
for temp and RH sensor Casing (radiation protection) Campbell 41003
Barometric pressure sensor Young 61202
Barometer pressure port (to minimize errors caused by wind flow) | Young 61002
Global radition sensor Kipp&Zonen | CM11B
sorWater pressure sen (includes temperature sensor) Campbell CS408
Water temperature probe Campbell 108
Data-logger Campbell CR1000
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Table E1: Setup of the meteorological station at the end of the IUI pier, list of sensors.
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Figure E5: Top- Maximum daily wind speed (m/sec). Bottom- Maximum daily wind speed

and its direction since January 2007.
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Figure E6: Maximum and minimum daily air temperature above the sea.
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Figure E7: Maximum daily global radiation.
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Figure E8: Maximum and minimum daily values of relative humidity over the sea.
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Figure E9: Maximum and minimum daily water temperature at ~2.5m depth.

TIM2IRW 711797 221N177 0°021 17017 2009 20PN 15-77 D1 097 0951 MTTN L, T0YN IR
.D°7T017 0007V DW YN 999D N NIYAYD 1700

WTINA M3 2° 0997 2277 SNIWT NI DOV MING DW NOMnY SXN NN 7AW 0957 0997
0°77 09912 N MTA MTIN 17721 23 A0 wTIna L(107 1R) Pop SWTINa Iy PN 9700
IR DOWTINA MY NINDT 2Y9PRT NIDIYM MM DYOWR ORI 992 DR L7172 MInn

Sea Level

*Max BmhIn

120
100

cm

-80 T T T T T T T T T T T

gl

NG

1 ot sl i1 sl D P .o o o
3@“'()\\1\'6"(1@‘%’0 W 6@9'0\\\0\"039“'03'8“0@6*5'0 3\3\'0530’0‘\\0\"0 3@“’03\%"(}:\@!’ 30\ 6‘39

*®

7Y Hoa oo ohon DR 2P 2ann 2% (1057 R
Figure E10: Maximum and minimum daily sea-level measurements.
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Table G1: List of corals and the number of colonies found in the coral reef line-transect

survey, 2009.

Genus IUl | Katza | NR | Total
Acanthastrea | 40 2 9 51
Acropora 91 109 | 149 | 349
Agaricia 4 4 2 10
Alveopora 4 4 8
Astreopora 2 3 9 14
Balanophyllia 7 1 1 9
Blastomussa 5 5
Coscinaraea 30 5 3 38
Ctenactis 2 4 6
Cynarina 2 4 6
Cyphastrea 152 46 35 | 233
Echinophyllia 4 8 59 71
Echinopora 24 42 21 87
Favia 163 20 19 | 202
Favites 103 50 44 197
Fungia 1 10 9 20
Galxea 1 3 11 15
Goniastrea 60 32 70 162
Goniopora 4 5 10 19
Gyrosmilia 30 2 8 40
Herpolitha 3 3
Hydnophora 2 1 3
Leptastrea 52 26 11 89
Leptoria 1 1
Lobophyllia 4 9 39 52
Millepora 61 1 62
Montipora 48 55 81 184
Mycedium 7 13 20
Pachyseris 2 2
Pavona 6 72 19 97
Platygyra 8 1 10 19
Plerogyra 1 6 6 13
Plesiastrea 15 7 9 31
Pocillopora 35 5 10 50
Porites 41 16 29 86
Psammocora 2 8 8 18
Seriatopora 1 34 4 39
Siderastrea 24 1 25
Stylophora 182 37 55 274
Tubipora 1 1 2
Turbinaria 2 1 4 7
Total 1204 | 640 | 779 | 2623
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Table G2: list of corals found in the fixed areas monitored by photography, 2009.

Genus NB | Dekel | Katzaa | NR | IUl | Taba | Total

Acanthastrea 1 2 2 2 6 13
Acropora 2 41 58 51 2 13 167
Agaricia 2 2
Alveopora 1 2 11 1 14 29
Anemone 1 3 3 1 8
Astreopora 4 3 7
Balanophyllia 2 4 1 2 9
Blastomussa 1 1
Coral sp. 3 1 5 13 18 11 51
Coscinaraea 5 8 1 4 18
Ctenactis 1 4 5
Cynarina 1 1 1 3
Cyphastrea 2 6 18 26 34 20 106
Echinophyllia 1 2 1 1 2 8 15
Echinopora 6 17 28 51 4 7 113
Favia 5 13 5 6| 52 33 114
Favites 8 4 26 20| 30 14 102
Fungia 2 6 4 7 1 3 23
Galaxea 6 1 1 8
Goniastrea 12 24 14 55| 33 60 198
Goniopora 7 5 2 14
Herpolitha 1 1 2 1 5
Heteroxenia 1 1
Hydnophora 1 8 12
Leptastrea 11 2 9 3 10 15 50
Leptoria 1 1 2
Leptoseris 2 1 3
Lobophyllia 28 5 10 3 1 47
Millepora 2 9 30 46 87
Montipora 4 13 40 22 4 9 92
Mycedium 2 1 8 1 12
Oxypora 1 1
Palythoa 6 6
Pavona 9 6 8 2 2 2 29
Platygyra 8 9 1 8 7 11 44
Plerogyra 1 1 6 8
Plesiastrea 2 1 3
Pocillopora 7 1 2 6 7 23
Porites 21 48 11 17 4 34 135
Psammocora 2 2 6
Rhytisma 1 3 6 12 5 2 29
Sabellidae 3 3
Sarcophyton 2 2
Seriatopora 2 1 6 7 16
Sinularia 1 2 3
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Sponge 4 6 1 9 20
Stylophora 8 16 19 24 21 14 102
Tridacna 1 1 2
Tubastrea 2 2
Tubipora 1 1
Tunicate 3 1 1 5
Turbinaria 6 1 7
Xenia 22 52 10 37 121
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