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Table Al: Activities of the monitoring program and their frequency.
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Introduction

This report describes the work and results of Israel's National Monitoring
Program in the Gulf of Agaba (Eilat) - NMP —in 2017. 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.

The NMP has been operating since 2004, collecting continuous standardized data
by using predetermined standard methods and a dedicated team. The ability to review
consistently collected data provides increased analytical power and confidence in our
findings, providing a chance 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.

The NMP has added several new measurements and variables since its initiation,
and these are introduced in the respective annual reports of their initiation year.

This year, several modifications to newly implemented measurements were made
and these are described in their respective chapters. We are implementing changes the
categories to which reef fish are allocated based on their diet and several other
criteria, following recent developments in that field. We are in the process of
changing and refining the protocol of measuring coral settlement on plates inserted at
several reef sites to evaluate the potential supply of coral recruits to the reef. We
recently changed the protocol of treating and splitting soft sediments that are collected
to evaluate changes to the benthic communities at two soft-sediment sites, and are in
the process of refining taxonomic identification for these communities. Changes were
also made to the frequency of visiting the array of sediment traps that is moored on
the sea floor at 600 meters depth measures the vertical flux of particles descending
through the water. Monitoring the particle fluxes through the deep water column is
done in collaboration with Dr. Adi Torfstein of the Interuniversity Institute and the
Hebrew University.

The NMP reports are available through the web site of Israel’s Ministry of
Environmental Protection: http://www.sviva.gov.il/, and on the NMP page in the 1Ul
web-site: http://iui-eilat.ac.il/ .

A database that includes data collected by the NMP since 2004 is available for
public download through the NMP website.
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Key findings of this year

The coral reefs of Eilat

1.

Live cover and density of stony corals — The surveyed reef sites differ
considerably in their respective live coral cover, due mainly to differences in
sea floor substrate. This year’s average coral cover at all sites was 25.3%,
similar to last year's average. The average colony density this year was 30.2
colonies per ten-meter long line transect, slightly higher than last year. The
average colony density at all sites is increasing since 2010, although year to
year changes are small.

Statistical evaluation of the average live coral cover over the entire monitored
period found it to be increasing at a significant average rate of 0.5% per year.
Size of stony coral colonies — The characteristic size of coral colonies varies
between monitored sites. At the 1UI site the fraction of small colonies is
largest whereas at the shallow NR site it is smallest and large and huge
colonies are more common than at other sites. During the interval 2008-2012
the number of small coral colonies in Eilat decreased, but in recent years an
increase in coral density including small colonies is documented. The number
of medium size and large colonies seems to be increasing as well, indicating
enhanced growth and survival. The presence of large and huge colonies
facilitates high coral cover.

Live Tissue Index (LTI) in stony corals — The LTI presents the average
percentage of live tissue in living stony corals and is considered an indirect
indicator for coral health. The average value of this index for all sites is
decreasing throughout the monitored period, but the changes are small and this
year sees a slight increase. It seems likely that the decrease in average LTI in
Eilat stems, at least in part, from improved coral survival and so from “aging”
of corals that accumulate injuries.

Coral diversity — The Shanon-Wiener diversity index, used for estimating
coral diversity at the reefs of Eilat, displays small, indeterminate, fluctuations
between years. Coral diversity at shallow sites is generally lower than at
deeper sites. This is corroborated by rarefaction curves and the expected
number of coral taxa per 1,500 random individuals, though changes in all
metrics are small.

Reef flat — Due to its unique character, the reef flat at the coral reserve is
considered separately from the fore-reef sites. This year sees a slight increase
in stony coral cover and density, following three years of slight decline. The
reef flat is more sensitive to external forcings than fore-reef sites, and its coral
diversity is lower. Massive stony corals dominate the reef flat whereas
branching corals are common at fore-reef sites.

Permanent photo sites — Stony coral density at the permanent photo sites was
highest in 2009-11, and is rather stable since 2012 — an average of some 16
colonies per photo, although large differences among sites are apparent in this
survey as well. A slight decrease in the cover area of stony corals at the photo
sites is documented since 2013.

The coral reserve lagoon — Since environmental conditions at the lagoon are
harsh, it is dominated by a number of coral taxa, and coral diversity is low.
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10.

The dominant coral at the nature reserve lagoon is coral Stylophora pistillata
(comprising some 42% of all colonies at the lagoon). Between the summers of
2009 and 2010 there was a large drop in coral density at the lagoon, and
especially in that of the dominant coral, as a result of several strong storms. In
recent years an increase is measured although density is still lower than that of
the initial years of monitoring.

Coral settlement in the reef — The NMP started monitoring coral settlement in
2015, using settlement plates placed at two reef sites, the nature reserve and
the 1UI, but the monitoring procedure has changed from year to year based on
our findings. It seems that at the nature reserve site the number and size of
settlers increases between spring and mid-summer, whereas at the 1UI the
pattern is less clear and the largest number of settlers was found on plates
brought from the sea at the end of November.

Sea urchins — Of the invertebrates, sea urchins are the most important group of
reef grazers and of this group, Diadema setosum is the most abundant species
in Eilat. It's density fluctuates from year to year and dictates the density of the
entire urchin population. The density of the urchin Echinometra mataei is
increasing in recent years.

Reef fish — Fish feeding on plankton within the water column (planktivorous)
are the most common group of fish in Eilat’s reefs. This group has an
important role of transferring food from lower trophic levels. Carnivorous fish
is the second largest group of reef fish in Eilat and they regulate the population
of mobile invertebrate reef dwellers. Grazing fish (herbivores) comprise a
small portion of the reef fish community, but have an important role in
controlling the growth of benthic algae and thus helping coral settlement and
recruitment.

Mass mortality of reef fishes occurred during this year's summer months
and a total of 427 cases of dead fish were documented. The mortality may
have originated in a sharp increase in water temperature that occurred in
July and perhaps caused an outbreak of the deadly pathogen
Streptococcus iniae.

Coastal Environs

11.

12.

Nutrient concentrations in coastal waters — Concentrations of nutrients are
commonly high during winter and very low during summer. The process that
dictates these dynamics is the seasonal mixing, driven by cooling of the sea
surface in winter, which brings nutrient-rich deep waters to the shallow coastal
areas. Like last year, this year's mixing started early and reached deeper than
500 meters in February, but then cooling stopped and mixing ended. As a
result, most concentration measurements this year were low, similar to those
of a shallow-mixing year. Against this background, several abnormally high
concentrations stand out, particularly at the northern coastal stations, although
these are not as high as abnormalities in previous years.

Pathogens and heteroxenous gut parasites in wild fish (Siganus rivulatus) —
The prevalence and richness of heteroxenous gut parasites in wild fish remains
steady in the past few years, indicating healthy habitats that are required for
these parasites to complete their life cycle. And this year only three of the six
monitored parasites were found. In addition, in many of the fish examined this
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13.

14.

15.

year granulomas suspected as Micobacterium marinum were identified,
indicating that this pathogen is still active at the northern gulf.

The mass mortality event that occurred this summer was likely caused by an
outbreak of the pathogen Streoptococcus iniae.

Soft sediment sea floor — Soft sediment sea floor habitats at the northern and
southern beaches of Eilat differ from one another in their physiographic
setting and the type of sediment. The main sediment component at the north
beach is smaller than 125 micrometer (mostly terrigenous clays), while at the
southern beach this comprises a much smaller proportion of the sediment, and
the majority is of biogenic origin together with mineral sand. In the past three
years grain size distribution at the northern beach is stable, while at the
southern beach the small grain component seems to be growing. These
differences together with other environmental and physiographic differences
dictate differences in the benthic population.

Meiofauna and benthic foraminifera in soft sediments — At the southern beach
individual and species densities of benthic foraminifera are higher relative to
the northern beach site, but while the population at the southern beach seems
stable, numbers were higher at the northern site relative to the past two years.
As for other meiofauna at soft sediments, at both the northern and southern
sites Polychaeta ,Copepoda ,Nematoda are the most common groups in the
past two years. At the southern beach site 15 taxa groups were identified and
at the northern beach site 12. The number of individuals is also larger at the
southern beach site.

Sea-grass — In the three years that sea-grass is monitored, meadows at both
monitored sites (northern and southern beachs) are extensive, covering much
of the available soft-sediment seafloor, and cover increases with depth at the
examined range of 10 to 20 meters.

Sea-grass coverage was somewhat higher this year at both site compared to the
previous year. It seems that sea-grass cover is not stable between years, but it
is still early to detect underlying processes.

The deep water column

16.

17.

18.

Vertical mixing — For the second year in a row, cooling of the water column
was early and rapid, and prior to the February survey cruise vertical mixing
reached deeper than 500 meters — but only for a short time. This is the fifth
year (since 2012) in which waters deeper than 500 meters are discontented
from the sea surface.

Concentrations of oxygen and nutrients in the deep waters — The water column
was mixed to an intermediate depth (500 m) and the deep waters continued to
accumulate nutrients and to be depleted of oxygen. Nevertheless, five years
after the last deep mixing event, nutrient concentrations in deep water are
lower (and oxygen concentrations are higher) than they were before the
mixing of 2012, and much so compared to the values measured in the initial
years of monitoring.

Chlorophyli-a, phytoplankton and primary productivity — following two years
in which concentrations of chlorophyll-a were surprisingly high, this year chl-
a concentrations were similar to those of shallow mixing years. Abundances of
unicellular plankton were also lower this year compared to past two years. The
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19.

20.

average primary productivity was higher, and overall it seems that
productivity in the past three years is higher than that of earlier years.

It seems that bloom dynamics is influenced by various factors in addition to
the maximum depth of vertical mixing and it may be that the monthly
sampling resolution of the NMP cruises is not sufficient to accurately
characterize it. Looking at the “oligotrophic” summer period, there seems to
be no change in the overall state of the system.

Zooplankton — The biomass concentrations of zooplankton were lower than
those of last year, despite a similar mixing depth. Perhaps the short duration of
mixing and it being a second years of similar mixing depth were insufficient to
drive the system as observed last year. It would seem that zooplankton
population size follows phytoplankton concentrations rather than being
directly correlated with mixing depth.

Vertical fluxes of particulate matter— Sediment traps to measure vertical
particle fluxes are deployed as part of a joint project of the NMP and Dr. Adi
Torfstein of the Hebrew University/IUI since 2014. A short duration spike in
particle fluxes was recorded in January, similar to observations from the
previous years. These spikes do not correlate with known external events and
probably represent internal mixing dynamics in the water column. The
underlying process is subject to ongoing investigation. High resolution
measurements in mid-column illuminate the significance of short-duration
events on the overall accumulated fluxes.

Supplementary continuous measurements

21.

22.

23.

24,

25.

Sea surface chlorophyll-a next to Eilat's coral reef (daily measurement) —
Chlorophyll-a concentrations fluctuate sharply and frequently. In March peaks
of high concentrations were measured, but overall chlorophyll-a
concentrations were not higher than the multi-annual average and there was no
significant spring bloom.

Sea surface temperatures next to Eilat's coral reef (daily measurement) — Sea
surface temperature was close to the multi-annual average throughout most of
the year, but in July to sharp increases of SST were recorded. These were
followed by the first reports of dead reef fish and may be part of the mortality
event's mechanism. An overall rise in SST next to the nature reserve reef is
documented since 1988, but this year's average SST was lower than that of
previous years and more than half a degree lower than last year's average.
Meteorology (continuous measurement) — Meteorological measurements
reflected a regular annual cycle without significant abnormalities. Radiation
measurements were lower during the past two years compared to previous
years and the water temperature was lower at both summer and winter
extremities. Air temperature above the sea was not outstanding.

Rain events — A significant rain event occurred in March, in ehivh 9 mm of
rain were recorded at the 1UI.

Dust — Dust concentrations over the sea at the Ul were relatively low this year
and significant dust storms did not occur.
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Multi-annual variations and trends

The coral reefs of Eilat

1. Live stony coral cover — Live coral cover is the foremost metric reflecting the
state of the reef, and significant fluctuations in the live coral cover between
sites and years have been recorded.

During the initial years of monitoring (2004-6) average coral cover in Eilat
was 19-20%. In the interval 2007-12 average cover increased and fluctuated in
the range 21.5-23.9% and in 2013 the highest average cover was recorded:
26.4%. Since than, the average coral cover at Eilat ranges between 24.1% and
25.3%. Changes in live coral cover are not monotonic and vary from site to
site, but overall a significant rise in coral cover is revealed by NMP
measurements, averaging ~0.5% per year.

2. Stony coral density and size — Average coral density between all monitored
site is gradually increasing since 2010 and is higher than that of the initial
years of monitoring, although year to year changes are small. Throughout the
monitored period there is also a gradual increase in the fraction of medium and
large coral colonies, indicating improved coral survival over time.

3. Live tissue index in stony corals — This index is decreasing since 2012, albeit
at a slow rate. It is possible that the decrease in the average percentage of live
tissue in living coral colonies reflects the growth and improved survival of
coral colonies that are thus more exposed to partial mortality.

4. Diversity — Stony coral diversity in Eilat's reefs, as well as the coral
community composition and the expected number of genera encounters per
1500 individuals change only slightly from year to year, indicating a stable
community structure.

Among reef dwellers other than corals, surveys in recent years record the
presence of basket-stars (Astroboa nuda) and Yellow-spotted sea cucumber
previously unreported in Eilat, as well as frequent sightings of fish that were
thought to be rare. In recent years there is also an increase in the number of
sea urchins other than the dominant D. setosum.

Coastal Environs

5. Nutrient concentrations in coastal waters — Nutrient concentrations are usually
higher during winter than they are during summer months, due to water
column mixing that brings nutrient rich waters from depth. Conversely,
abnormal concentrations at particular sampling stations are found mostly in
stratified summer months. Abnormally high concentrations, indicating local
nutrient enrichment, were common until 2007 and became less so in later
years. However, abnormally high concentrations of nutrients, particularly at
the northern sampling stations, are again occasionally recorded in recent years.

6. Heteroxenous parasites in wild fish — Heteroxenous parasites require several
habitats to complete their life cycle. Their presence and abundance in the guts
of wild fish may indicate the state of those habitats. The prevalence and
abundance of heteroxenous gut parasites in wild Siganus rivulatus caught at
the southern shore of Eilat remains stable in the recent years — and higher than
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it was in 2009-10. This may indicate resilience of the local habitats required to
complete their life cycle.

Pathogens in wild fish —Micobacterium marinum, a deadly pathogen, is still
present and active at the northern and southern shores of Eilat, though its
abundance may be somewhat lower than it was in the past.

Benthic foraminifera in soft sediment at the former location of aguaculture
cages — The benthic foraminifera community beneath the former aquaculture
cages at the northern shore of Eilat displays gradual recovery since 2008
(Oron et al., 2014). A series of floods covered the sea floor at the site with
terrigenous clay sediments during the winter of 2012-13 and decimated the
local foraminifera community. Recovery following the floods was
considerably more rapid than the recovery from the impact of aquaculture
cages.

The deep sea water column

9.

10.

Concentrations of dissolved oxygen and nutrients — The Gulf's ecology,
particularly the annual dynamics of dissolved oxygen and nutrients and their
availability to phytoplankton, is controlled by seasonal mixing of the water
column. The multi-annual dynamics are controlled by the depth and duration
of mixing, and the concentration of nutrients in the deep waters.

For the second year running, this year’s mixing was to an intermediate depth
and it is the fifth year in which deep waters are not mixed with surface waters.
Therefore, nutrient concentrations were higher and oxygen concentrations
lower than they were in the previous year, but these values are still less acute
then the values preceding the deep mixing of 2012, and much less than the
values recorded before deep mixing in 2007-8.

Water temperature — The temperature measured in the deep water was at a low
in the years 2007-8 due to deep mixing, and has been slowly rising since.
Despite deep mixing in 2012 a drop in the temperature was not noted at depths
greater than 500 meters. Thus, the documented trend of rising deep water
temperatures continues.

A corresponding rise in sea surface temperatures in Eilat, at an average rate of
0.037 degrees per year, is documented since 1988, but this year was, on
average cooler than previous years and is not compatible with the overall
trend.
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Figure B1 (p. 33): 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 Ul (1), the Nature
Reserve (2) and the oil terminal (3). Black scale line is 100 m.

Figure B2 (p. 34): Diver during reef surveys at the nature reserve. A measuring tape is spread over the
reef and the divers record the projected length of all the organisms and substrate underneath the
line-transect to a resolution of 1 cm. Photo: N. Segev.

Figure B3 (p. 35): Average live stony coral cover and colony density at each site, in 2017

Figure B4 (p. 36): Cumulative percent cover of live corals, sand, rock and dead corals. At 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 of all transects at each
site.

Figure B5 (p. 36): Percent live stony coral coverage versus unconsolidated (sandy) sea floor in the sites
examined

Figure B6 (p. 37): Utilization of available substrate by stony corals in 2017. The percent cover and
colony density of live stony corals on hard consolidated seafloor at each monitored site.

Figure B7 (p. 38): Left - The average live stony coral cover at each site, as percent of total area (top,
the northernmost sites at the oil terminal, and bottom the southernmost sites of the Marine Science
Laboratory). Right - Utilization of rocky substrate by stony corals (percent of live stony coral
coverage out of the total consolidated substrate at each site). The thin black line denotes the
average value for all eight surveyed sites.

Figure B8 (p. 39): Left - The average number of live stony colonies per ten-meter section at each site
(top, the northernmost sites at the oil terminal, bottom the southernmost sites of the Marine
Science Laboratory). Right - Utilization of rocky substrate for stony coral settiment (number of
live stony coral colonies on ten meters of consolidated substrate at each site). The thin black line
denotes the average value for all eight surveyed sites.

Figure B9 (p. 43): 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. Top — size frequency distribution of counted
coral colonies; bottom — the coral size frequency distribution after correction of the bias of size
counts in line transects (Zvuloni et al., 2008).

Figure B10 (p. 44): Stony coral cover versus the number of stony coral colonies in an average 10-meter
transect at the surveyed Eilat reef sites

Figure B11 (p. 45): Top: Changes in average relative size fraction of Eilat coral colonies (corrected for
transect based count biasduring the monitored period. Bottom: Average coral density (per square
meter) by size class in Eilat, calculated from transect count data and corrected for size bias. Size
groups are: Small<5 cm; 5 cm <Medium< 15 c¢m; 15 cm <Large< 30 cm; Huge>30 cm.

Figure B12 (p. 46): 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.

Figure B13 (p. 47): Changes in the state of coral colonies over time according to the average
percentage of living coral tissue (LTI) from all sites over the monitored period.

Figure B14 (p. 48): The Shanon-Wiener diversity index of coral taxa estimated for each site by the
EstimateS software (Colwell, 2005 ;http://viceroy.eeb.uconn.edu/EstimateS). The thin line marks
the average of all monitored sites.

Figure B15 (p. 49): The Shanon-Wiener diversity index of coral taxa estimated for each site over time
by the EstimateS software (Colwell, 2005 ;http://viceroy.eeb.uconn.edu/EstimateS). The thin
black line marks the average of all monitored sites and is also given in the right-hand diagram.

Figure B16 (p. 50): Rarefaction curves of taxa richness based on colony counts, calculated with the
EstimateS software (Colwell, 2005 ;http://viceroy.eeb.uconn.edu/EstimateS) for each site.

Figure B17 (p. 51): Rarefaction curves of taxa richness based on colony counts, calculated with the
EstimateS software (Colwell, 2005 ;http://viceroy.eeb.uconn.edu/EstimateS) for the “Eilat Reefs”
since 2004. Bottom — the expected number of stony coral taxa per 1500 random coral coloniesin
the “eilat Reefs” since 2004 based on the rarefaction curves

Figure B18 (p. 52): The twenty most abundant coral taxa in the reefs of Eilat during the monitoring
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period, arranged according to their abundance in 2017. The fraction percent is the average
accumulated length of a coral taxa out of the total coral length measured in line transect surveys
of the Eilat reefs.

Figure B19 (p. 53): Cumulative percent cover of live corals, sand, rock and dead corals at the reef
table. VValues are averages of line transect values.

Figure B20 (p. 54): Percent cover of live corals and density of coral colonies on the reef table since
2007.

Figure B21 (p. 55): Top —Shanon-Wienr diversity of stony corals in the years since 2007, bottom —
rarefaction curves for coral genus diversity on the reef table since 2007

Figure B22 (p. 58): The percentage of live coral cover at the “Eilat Reefs” (the average of the eight
surveyed fore-reef sites), in blue, and the reef-table site, in red. The fore-reef sites display a
consistent growth in live cover over the monitored period and the reef-table displays large
fluctuations, reflecting the high sensitivity of this habitat.

Figure B23 (p. 59): Correlation between the live coral cover in the "Eilat Reefs" and the density of
coral colonies from different size groups (after correcting for count size-bias). Small colonies (S)
are most abundant and so influence the overall coral density (All). There is a weak negative
correlation between the density of small corals and live cover (top). There is a positive correlation
between corals of the larger size groups, and particularly the "medium” (M) and large (L) coral
size groups, and live coral cover, indicating their significant contribution to coral cover in Eilat's
reefs.

Figure B24 (p. 66): Sites of the photo-survey of coral reefs along the Eilat coastline (green markers).

Figure B25 (p. 66): 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.

Figure B26 (p. 67) : Eight years of documentation at permanent photo site Nature Reserve, point A,
looking west.

Figure B27 (p. 69): Top — Changes to the stony average number of stony coral per picture recorded in
the permanent phot-sites, and the Eilat average, since 2004. Bottom — the changes in stony coral
number per measuring unit in the line-transect survey (red) and the permanent photo-site survey
(black).

Figure B28 (p. 70): Distribution of the main taxa groups comprising reefs at the permanent photo-sites
in 2017, according to the relative (percent) area which they occupy.

Figure B29 (p. 71): Colony recruitment and death for all corals (top) and for stony corals only (bottom)
at the photo-survey sites in 2017. To allow a comparison between sites the data are presented as
percent of the total number of colonies at each site.

Figure B30 (p. 72): 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.

Figure B31 (p. 73): The twenty most abundant corals (by area) in the 2004-2017 photo-surveys.

Figure B32 (p. 73): Changes to the area of the five most-abundant stony branching (top) and non-
branching (bottom) corals at the permanent photo-sites since 2004.

Figure B33 (p. 74): The sampling design in the lagoon. 1 m2 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.

Figure B34 (p. 75): Relative abundance (by colony number) of the 10 most abundant coral genera in
the lagoon (these total about 97% of all colonies).

Figure B35 (p. 76): The average density (colonies/square meter) of the main coral genera found in the
lagoon in 2004 - 2016. Top: the dominant coral taxa, bottom- inter-annual fluctuations in density
of all coral colonies and the most abundant coral Stylophora pistillata.

Figure B36 (p. 77): Changes in coral diversity in the lagoon since 2004, according to the Shanon-
Wiener index, estimated using the EstimateS software.

Figure B37 (p. 78): Two tiny coral colonies, containing two polyps (left) and six polyps (right)

Figure B38 (p. 80): The number of coral spats (on the Y axis) having a given number of polyps
(presented on the X axis) found on coral settlement plates at the coral nature reserve site (NR).
Each column represents the average of the three plates from each of the plate arrays (A,B, C) at
the site.
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Figure B39 (p. 80): The number of coral spats (on the Y axis) having a given number of polyps
(presented on the X axis) found on coral settlement plates at the Interuniversity site (IUIl). Each
column represents the average of the three plates from each of the plate arrays (A,B, C) at the site.

Figure B40 (p. 81): The number of coral spats (on the Y axis) having a given number of polyps
(presented on the X axis) found on coral settlement plates at the Interuniversity site (1Ul). Each
column represents the average of the three plate arrays (A,B, C) at the site.

Figure B41 (p. 82): Top — the average number of coral recruits on plate arrays at the nature reserve
(NR, left) site and the Interuniversity (IUI' right) site, throughout the examined period. Bottom —
the average number of recruits found on coral settlement plates versus the average number of
polyps per recruit at the nature reserve site (left) and the Interuniversity site (right), throughout the
examined period.

Figure B42 (p. 83): 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

Figure B43 (p. 85): The average density (per m2) of mobile invertebrates (top) and sea urchins
(bottom) at the sampling sites.

Figure B44 (p. 86): The average density (individuals per m2) of Diadema setosum (top) and other
urchins (bottom) at the sampling sites.

Figure B45 (p. 87): The average density (individuals per m2) of sea urchins (Diadema setosum, other
urchins and all urchins) at the monitored fore-reefs sites (top) and the lagoon (bottom).

Figure B46 (p. 88): The average density (per m2) of feather-stars (top), Sea Cucumbers (middle) and
Sea Stars (bottom) at the fore-reef sites and the lagoon.

Figure B47 (p. 89): 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.

Figure B48 (p. 90): Average chlorophyll a on exposed (diamonds) and caged (squares) settlement
plates in 2017. Each bar represents one month (calculated as an average of three plates submerged
in the sea for two months).

Figure B49 (p. 91): 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).

Figure B50 (p. 92): 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.

Figure B51 (p. 93): Average chlorophyll a on exposed (blue) and caged (red) settlement plates at the
Nature Reserve in 2017. 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.

Figure B52 (p. 95): 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.

Figure B53 (p. 95): The annual average potential benthic algae growth on the reef slopes across the 1UI
versus the mixing depth, since 2004.

Figure B54 (p. 97): Changes in the number of reef fish according to trophic level since 2007.

Figure B55 (p. 98): Distribution of the number of reef fish according to trophic level since 2007.

Figure B56 (p.100): The number of dead reef fish found along the shores of Eilat in the summer of
2017, sorted according to geographical location from north to south.

Figure B57 (p.100): The number of dead reef fish sorted according to genus.

Figure C1 (p.103): Map of the coastal-water monitoring stations in the territorial waters of Israel in the
Gulf of Eilat.

Figure C2 (p.104): Monthly pH values at all coastal water monitoring stations since October 2006.

Figure C3 (p.105): Monthly alkalinity at the coastal water sampling stations since 2004.

Figure C4 (p.106): Monthly concentrations of total oxidized nitrogen (TON) at the coastal water
sampling stations since 2004.

Figure C5 (p.107): Monthly concentrations of ammonia (NH4) at the coastal water sampling stations
since 2004.
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Figure C6 (p.107): Phosphate concentrations (PO4) at coastal-water sampling stations since 2004.

Figure C7 (p.108): Monthly concentrations of silicate (Si(OH)4) at the coastal water sampling stations
since 2004.

Figure C8 (p.109): Monthly concentrations of dissolved oxygen at the coastal water sampling stations
since 2004.

Figure C9 (p.110): Monthly concentrations of chlorophyll a at the coastal water sampling stations since
2004.

Figure C10 (p.111): Salinity at the coastal water sampling stations since 2004. Gaps in the data reflect
failure of the analytical instrument.

Figure C11 (p.112): Temperature at the coastal water sampling stations since 2004.

Figure C12 (p.113): Secchi depth measurements at the coastal water sampling stations since 2004.

Figure C13 (p.117): Rarefaction curves of S. rivulatus helminth parasite Species Richness calculated
using the EstimateS software. Top: Observed Richness, Bottom: Estimated Jacknife-1 Richness.

Figure C14 (p.118): Prevalence of the six gut parasite species examined in S. rivulatus.

Figure C15 (p.119): Intensity of infection of the six gut parasite species examined in S. rivulatus.

Figure C16 (p.119): Bush Index for the importance of infection of the six gut parasite species examined
in S. rivulatus.

Figure C17 (p.122): Grain size distribution (weight percent) for soft sediment in two sites, at the north
beach (NB) and south beach (SB) of Eilat.

Figure C18 (p.124): Abundance of meiofauna genera dwelling in the upper layer of two soft sediment
sites, at the north beach (NB) and south beach (SB) of Eilat.

Figure C19 (p.126): The number of live benthic foraminifera individuals at the "Fish Farm" site
following the removal of the last fish cages (data from Dr. Shay Oron, Oron et al., 2014).

Figure C20 (p.127): The number of live foraminifera species per gram dry sediment at sampled
locations between summer 2008, right after fish cages were removed from the area, and summer
2014,

Figure C21 (p.128): The number of live foraminifera spcies per gram dry sediment at sampled
locations in the interval 2015-2017.

Figure C22 (p.129): A photo of seagrass cover along the 20m depth transect on the southern coast of
Eilat (photo: M. Chernihovsky).

Figure C23 (p.130): Seagrass cover at three depths in the northern and southern beach sites of Eilat.

Figure C24 (p.131): Three-year average seagrass cover at three depths in the northern and southern
beach sites of Eilat.

Figure D1 (p.136): Temperature profiles measured using a CTD during the monthly monitoring cruises.
Station B is the southernmost and deepest (>800m) and was sampled in March and October.
Station A is on the Israeli/Jordanian/Egyptian border (>700m), and the Fish Farms station is close
to the northern shore of the Gulf at ca. 50 meters depth.

Figure D2 (p.137): Changes in water temperature at Station A since 2004. Black dots represent the
sampling depths.

Figure D3 (p.137): 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.

Figure D4 (p.138): Salinity profiles measured using a CTD during the monthly monitoring cruises.
Station B is the southernmost and deepest (>800m) and was sampled in March and October.
Station A is on the Israeli/Jordanian/Egyptian border (>700m), and the Fish Farms station is close
to the northern shore of the Gulf at ca. 50 meters depth.

Figure D5 (p.139): Changes in salinity at Station A since 2004. Black dots represent the sampling
depths.

Figure D6 (p.140): Dissolved oxygen concentration profiles measured during the monthly monitoring
cruises. Station B is the southernmost and deepest (>800m), 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.

Figure D7 (p.141): Changes in concentrations of dissolved oxygen in the water column at Station A
since 2004. Black dots represent the sampling depths.

Figure D8 (p.142): Changes in the dissolved oxygen inventory in the water column at Station A since
2004. Top: monthly inventories (right) and annual averages (left). Bottom: the upper 400m (left)
and the deep water (right).

Figure D9 (p.143): Changes in dissolved oxygen concentrations in 400m to 700m water depth at
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Station A, since 2000.

Figure D10 (p.144): Depth profiles of pH values measured during the monthly monitoring cruises.
Station B is the southernmost and deepest (>800m), and was sampled in March and October.
Station A is on the Israeli/Jordanian/Egyptian border at >700 meters depth, and the Fish Farms
station is close to the northern shore of the Gulf at ca. 50 meters depth.

Figure D11 (p.145): Changes in pH in the water column at Station A since November 2006. Black dots
represent the sampling depths.

Figure D12 (p.146): Alkalinity profiles measured during the monthly monitoring cruises. Station B is
the southernmost and deepest (>800m) and and was sampled in March and October. Station A is
on the Israeli/Jordanian/Egyptian border at ca. 700 meters depth.

Figure D13 (p.147): Changes in alkalinity in the water column at Station A since 2004. Black dots
represent the sampling depths.

Figure D14 (p.148): Nitrite (NO2-) concentration profiles measured during the monthly monitoring
cruises. Station B is the southernmost and deepest (>800m) and was sampled in March and
October. Station A is on the Israeli/Jordanian/Egyptian border at >700 meters depth, and the Fish
Farms station is close to the northern shore of the Gulf at ca. 50 meters depth.

Figure D15 (p.149): Nitrate (NO3-) concentration profiles measured during the monthly monitoring
cruises. Station B is the southernmost and deepest (>800m) and was sampled in March and
October. Station A is on the Israeli/Jordanian/Egyptian border at >700 meters depth, and the Fish
Farms station is close to the northern shore of the Gulf at ca. 50 meters depth.

Figure D16 (p.150): Changes in the concentration of total oxidized nitrogen (TON= NO3+NO2) in the
water column at Station A since 2004. Black dots represent the sampling depths.

Figure D17 (p.150): Changes in the nitrate (NO3) inventory in the water column at Station A since
2004. Top: monthly inventories (right) and annual averages (left). Bottom: the upper 400m (left)
and the deep water (right).

Figure D18 (p.151): 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.

Figure D19 (p.152): Phosphate (PO4-3) concentration profiles measured during the monthly
monitoring cruises. Station B is the southernmost and deepest (>800m) and was sampled in
March and October. Station A is on the Israeli/Jordanian/Egyptian border at >700 meters depth,
and the Fish Farms station is close to the northern shore of the Gulf at ca. 50 meters depth.

Figure D20 (p.153): Changes in the concentration of phosphate in the water column at Station A since
2004. Black dots represent the sampling depths.

Figure D21 (p.154): Changes in the phosphate inventory in the water column at Station A since 2004.
Top: monthly inventories (right) and annual averages (left). Bottom: the upper 400m (left) and the
deep water (right).

Figure D22 (p.155): Silicate (Si(OH)4) concentration profiles measured during the monthly monitoring
cruises. Station B is the southernmost and deepest (>800m) and was sampled in March and
October/ Station A is on the Israeli/Jordanian/Egyptian border at >700 meters depth, and the Fish
Farms station is close to the northern shore of the Gulf at ca. 50 meters depth.

Figure D23 (p.156): Changes in the concentration of silicate in the water column at Station A since
2004. Black dots represent the sampling depths.

Figure D24 (p.157): Changes in the silica inventory in the water column at Station A since 2004. Top:
monthly inventories (right) and annual averages (left). Bottom: the upper 400m (left) and the deep
water (right).

Figure D25 (p.157): Changes in silicate 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.

Figure D26 (p.158): 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.

Figure D27 (p.160): Fluorescence profiles measured using a CTD during the monthly monitoring
cruises. Station B is the southernmost and deepest (>800m) and was sampled in March and
October. Station A is on the Israeli/Jordanian/Egyptian border (>700m), and the Fish Farms
station is close to the northern shore of the Gulf at ca. 50 meters depth.

Figure D28 (p.161): Chlorophyll-a concentration profiles measured during the monthly monitoring
cruises. Station B is the southernmost and deepest (>800m), Station A is on the
Israeli/Jordanian/Egyptian border at ca. 700 meters depth, and the Fish Farms station is close to

25



the northern shore of the Gulf at ca. 50 meters depth.

Figure D29 (p.162): Changes in the concentration of chlorophyll-a in the water column at Station A
since 2004. Black dots represent the sampling depths.

Figure D30 (p.163): 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.

Figure D31 (p.164): Monthly phytoplankton concentrations of prokaryotes (Synechococcus and
Prochlorococcus), and pico-eukaryotes in the water column at Station A.

Figure D32 (p.165): Monthly integrated phytoplankton abundances in the upper 250 meters for
prokaryotes (Synechococcus and Prochlorococcus) and pico-eukaryotes at Station A, and their
relative abundance since February 2012. Top — according to the cell count and bottom — according
to biomass.

Figure D33 (p.166): Monthly concentrations of hetrotrophic bacteria in the water column at Station A.

Figure D34 (p.168): Monthly primary productivity and Chl-a concentrations at the upper water column.

Figure D35 (p.169): Top —integrated values of primary productivity in the upper 100m of the water
column, based on the productivity profiles presented in Figure D34.

Figure D36 (p.170): Top — integrated values of primary productivity in the upper 100m of the water
column since 2010, based on the productivity profiles measured once each month. Bottom —the
average annual productivity based on NMP measurements.

Figure D37 (p.171): Integrated values of primary productivity in the upper 100m of the water column
for each month since 2010, based on the productivity profiles measured once each month.

Figure D38 (p.172): A double plankton net ("Bongo™) towed from the boat in deep waters. Photo: M.
Chernihovsky

Figure D39 (p.173): 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 um filters (green,
red and blue, respectively).

Figure D40 (p.174): Zooplankton concentrations at the upper 100m of the deep sea since 2011. Top —
all zooplankton, bottom — divided to size fractions filtered on 1000, 500 and 200 pm filters
(green, red and blue, respectively).

Figure D41 (p.176): The array of sediment traps placed on a mooring line at 605 meters depth at the
center of the northern basin of the gulf.

Figure D42 (p.177): Particulate fluxes caught in sediment traps since early 2014. Top- monthly
resolution at depths of 120, 220, 350, 450 and 570 meters. Bottom- high resolution captured in the
automatic sampling trap placed at 400 meters depth.

Figure E1 (p.179): Chlorophyll a concentrations sampled daily at the Underwater Observatory jetty in
2017 (red line) and the long-term average (1988-2016, green line). Black lines mark the 90% of
accumulated data including the previous year.

Figure E2 (p.180): Daily sea surface temperatures measured from the Underwater Observatory jetty
during 2016 (red line), the average SST for 1988-2015 (blue line), and long-term average (7-day
running mean) minimum and maximum values from 1988 to 2015.

Figure E3 (p.181): 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 — Annual average SST.

Figure E4 (p.183): The meteorological station at the end of the 1UI pier.

Figure E5 (p.185): 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.

Figure E6 (p.186): Maximum and minimum (red and blue, respectively) daily air temperature above
the sea.

Figure E7 (p.187): Maximum daily global radiation (top), ultraviolet radiation (middle) and
photosynthetically available radiation (bottom).

Figure E8 (p.188): Maximum and minimum (red and blue, respectively) daily values of relative
humidity over the sea.

Figure E9 (p.189): Maximum and minimum (red and blue, respectively) daily water temperature at
~2m depth.

Figure E10 (p.189): Maximum and minimum (red and blue, respectively) daily sea-level
measurements.

Figure E11 (p.190): An acoustic Doppler current profiler (ADCP) looks up at the water column from
the sea floor 42-meters deep, on a flat surface off the southern edge of the IUl. The ADCP is
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connected with a cable to the IUI and sends real-time data directly to the IUI main server.

Figure E12 (p.191): Currents off the 1UI at three depths (near the sea floor at 39m, 20m and close to the
surface at 5m) in 2017. Progressive vector diagrams follow an imaginary “water parcel”
throughout the year, where arrows point to current direction and their size is proportional to
current speed.

Figure E12 (p.192): Currents off the IUI at three depths (near the sea floor at 39m, 20m and close to the
surface at 5m) in 2017. Stick diagrams represent the average current direction and speed in each
day.

Figure E14 (p.193): Monthly current patterns off the 1UI at three depths (near the sea floor at 39m, 20m
and close to the surface at 5m). Rose diagrams present the frequency of a given direction by the
size of petals and the frequency of current velocity by the colored area in each petal.

Figure E15 (p.195): Weekly dust concentrations in the air above the sea. Dust is measured on filters
through which air is continuously pumped.

Figure G1 (p.198): Study sites of water sampling (surface water and water column). Station B (not

shown) is located 10 km south of Station A.
Figure G2 (p.199): Sites of photographic monitoring of fixed areas in the coral reef.
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Figure A2: Division of the Nitrate concentrations time series at 700 meters depth in
Atation A into three intervals of two years, 4-5 yers following deep vertical mixing (red
rectangles)
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Hoc)
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NO3 6.48 539 555 0.00001 2005-6
Si 3.48 296 3.16 0.0001 2005-6
PO4 0.35 0.30 0.32 0.000165 2005-6
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Table A2: Average concentrations of nutrients at 700 meters depth in the fourth and
fifth years following deep mixing (2005-6, 2010-11,2016-17), and their calculated
dtatistical difference.
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Table A3: the slope of (linear) regression and standard errors of nutrient concentrations
during intervals of shallow mixing (2008-11, 2012-15).
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Reg. coeff. R? P value
Live cover 0.517 0.83 0.000006
Coral density 0.353 0.6 0.0019
Medium corals 2.534 0.916011 0.000001
Small corals -2.019106 0.332761 0.0039
LTI -0.356746 0.678595 0.00029
Urchin density -0.101 0.5 0.0047
Lagoon corals -0.154527 0.6 0.0011
Algae (potential) -0.027348 0.072 NS
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Table A4: Linear regression tests for variables measured in Eilat's coral reefs.
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Table A5: Summery of trends concerning the state of the system at the northern end of
the Gulf of Eilat.
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Table B1: Locations and depths of the reef census line-transect survey sites.
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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 Ul (1), the Nature Reserve (2) and the
oil terminal (3). Black scale line is 100 m.

33



"

0 SR A T e+ S v s
77 B bW HucT awnl N7 DY NN DY N1 TTITR B0 LAARYRT NNAa MO 0 122 IR

AR IROT RN LTAN WRMID W PIT NN TANT DAN RIRI
Figure B2: Diver during reef surveys at the nature reserve. A measuring tape is spread
over the reef and the divers record the projected length of all the organisms and

substrate underneath the line-transect to a resolution of 1 cm. Photo: N. Segev.
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Figure B3: Average live stony coral cover and colony density at each site, in 2017

217037002 W ANw: 00 DX P°VA D0pWwn DOANIRT M0 1INRA 20K P2 0077277
DMWY 1PHY YXAT A0 MAPONNA 001571 (PRIva 229720 7291) 0°IP0T 2ONKT P 21T 09720
9T DR RIT N2 0P 2°AMPRT M0°0 12 10-NR 7712w 0K (42 91°KR) 2w1NaR 200K
12 TOV-RT YR TIARY 7990 DO 121 KR KT — 5-NR R — 0 717790 1pva
NN DT DR DRV DOINKRT 12 (P22 ,0°7I0) NT9R RO NPYRIPT NIN02 0997200 .71l
TIW° NI YW AN YOIND 0TI 2IWR 20077 RIT O9IN YEA 072 0ONRAY DR 932 1w v
MDD YW MINWT TPR YR 210°97 TR N3IWI2 N MIITA MRYAYY M3 1°Yan D
NR-) 50%-5 (15-1Ul 7n&2) 22% 172 73w 91 (P21 20 S0 217°0) w55 IR D2NN9R:I
NPT ND23 DY ,INR2 DMK O HW AR N1MND HY vaxn max maw a7pn (10
VXM 7w YW (precision)

35



Cumulative Cover 2017

100% - | . [ | [ [ |
o |} il
M Dead Corals
60% -
M Rock
40% Loose Substrate
20% - M Octocorals
I . l M Stony Corals
0% -

4/‘91‘29 70/%’? 72, '?5 44?7 90 Y 70 0/75

21D IR AN 2YINRD L3N DOMRORY LUED DI 208K DR 2I20RT 18057 I 142 IR
29320 I/ PIY MIDTX ,20 NI 13D N1RIT 20 MR D 1090 2999 ,100% -2 2vmsnon 2R
SINR ININ2 20N 9O YRR 277 N99377 MTINN LT PRI 2OYIDMW 21N WK
Figure B4: Cumulative percent cover of live corals, sand, rock and dead corals. At 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 of 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 in 2017. The percent cover
and colony density of live stony corals on hard consolidated seafloor at each monitored
site.
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Figure B7: Left - The average live stony coral cover at each site, as percent of total area
(top, the northernmost sites at the oil terminal, and bottom the southernmost sites of the
Marine Science Laboratory). Right - Utilization of rocky substrate by stony corals
(percent of live stony coral coverage out of the total consolidated substrate at each site).
The thin black line denotes the average value for all eight surveyed sites.
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Figure B8: Left - The average number of live stony colonies per ten-meter section at
each site (top, the northernmost sites at the oil terminal, bottom the southernmost sites
of the Marine Science Laboratory). Right - Utilization of rocky substrate for stony coral
settiment (number of live stony coral colonies on ten meters of consolidated substrate at
each site). The thin black line denotes the average value for all eight surveyed sites.
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Averages Average
Site Katza10 Katza20 NR5S NR10 NR20 U5 IUI10 1UI15 Katza NR Ul Eilat
Transects 17 13 21 23 17 15 15 12 30 61 42
Stony coral 32 30.47 42.74 10.36 30.26 19.64 17.98 18.89 31.34 27.05 18.83 25.29
stdev 10.21 7.71 10.78 5.16 11.69 6.44 5.39 4.17 9.09 16.76 5.41 10.35
SE 2.48 2.14 2.35 1.08 2.83 1.66 1.39 1.20 1.66 2.15 0.83 3.66
cv 0.32 0.25 0.25 0.50 0.39 0.33 0.30 0.22 0.29 0.62 0.29 0.41
Octocoral 6.35 9.04 0.57 1.87 5.35 0.73 0.83 1.10 7.51 2.39 0.87 3.23
stdev 3.90 5.99 0.85 1.47 3.46 0.90 0.73 1.28 5.01 2.82 0.96 3.24
SE 0.95 1.66 0.18 0.31 0.84 0.23 0.19 0.37 0.91 0.36 0.15 1.14
cv 0.61 0.66 1.48 0.79 0.65 1.22 0.88 1.16 0.67 1.18 1.10 1.00
GRV+Sand 28.57 27.17 17.68 76.42 37.61 36.25 56.28 57.01 27.96 45.38 49.33 42.12
stdev 12.15 12.97 12.59 9.69 12.27 10.21 9.65 10.69 12.31 27.97 13.99 19.49
SE 2.95 3.60 2.75 2.02 2.98 2.64 2.49 3.09 2.25 3.58 2.16 6.89
cv 0.43 0.48 0.71 0.13 0.33 0.28 0.17 0.19 0.44 0.62 0.28 0.46
Rock 24.82 28.95 20.23 9.03 19.80 37.34 19.39 18.65 26.61 15.89 25.59 22.28
stdev 8.81 13.84 9.81 5.46 5.72 7.15 6.87 8.39 11.25 8.99 11.45 8.33
SE 2.14 3.84 2.14 1.14 1.39 1.85 1.77 2.42 2.05 1.15 1.77 2.94
cv 0.36 0.48 0.48 0.60 0.29 0.19 0.35 0.45 0.42 0.57 0.45 0.37
Dead Coral 6.78 3.64 16.04 2.06 6.55 5.95 4.61 3.37 5.42 8.12 4.74 6.12
stdev 3.78 2.15 5.37 2.56 4.14 2.87 3.25 3.14 3.51 7.30 3.19 4.33
SE 0.92 0.60 1.17 0.53 1.00 0.74 0.84 0.91 0.64 0.94 0.49 1.53
cv 0.56 0.59 0.34 1.25 0.63 0.48 0.71 0.93 0.65 0.90 0.67 0.71
Normalized
Cover 45.04 42.69 53.35 45.33 47.69 30.51 42.60 46.48 44.02 48.75 39.39 44.21
stdev 10.15 10.47 9.00 14.93 12.34 7.93 11.11 12.46 10.18 12.71 12.35 6.49
SE 2.46 2.90 1.96 3.11 2.99 2.05 2.87 3.60 1.86 1.63 191 2.30
cv 0.23 0.25 0.17 0.33 0.26 0.26 0.26 0.27 0.23 0.26 0.31 0.15
Density 37.47 40.08 3295 11.13 34,59 3240 27.00 26.25 38.60 25.18 28.71 30.23
stdev 8.19 8.46 5.84 497 10.58 9.04 6.62 5.82 8.27 13.12 7.73 9.04
SE 1.99 2.35 1.28 1.04 2.57 2.33 1.71 1.68 1.51 1.68 1.19 3.19
cv 0.22 0.21 0.18 0.45 0.31 0.28 0.25 0.22 0.21 0.52 0.27 0.30
Normalized
Density 53.30 56.04 42.26 48.48 55.07 51.11 65.13 64.56 54.49 48.17 59.96 54.49
Stdev 5.36 11.13 9.02 14.62 10.19 12.87 17.17 15.91 8.31 12.61 16.42 7.71
SE 1.30 3.09 1.97 3.05 247 3.32 4.43 4.59 1.52 1.61 2.53 2.73
cv 0.10 0.20 0.21 0.30 0.18 0.25 0.26 0.25 0.15 0.26 0.27 0.14

SWOIT VRS PIDRT 9D TIIRD DO SINRI 2ONPT 9DNM2 IDORIW MO 91N 21290 23 93w
oy (PRI 297 DR 2199W) IR INIR DR 2IDNMT D2 1TTRIR 2OUIMRT 2OTITRD 2OARM 203N
NIN°I NIDIDX .2OINNT PXIWRD TN AR PR 7250 MW 2TPRY JPNT NDROAR ,IPNT NWD
JSTRP UEN M2 KT "' ,avun 10 SR 9nns niawin apond
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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100 Coral Size Ditribution 2017
80 -
70 -
60 -
% 50 -
40 -+
30 -
20 A
10

LS
EM
mL
mH

Q Q Q
e “%6 \@‘\’ \@‘1 \\)\6 \\5\\’0 \\)\\j9

A0
3 3

100 +
90 -
80 -
70 -
60 -
% 50 A
40 A
30 -
20 A
10 -
0 -

(size-bias corrected)

ms
EM
L
BH

)

Q Q Q Q ) Q S
%\3&13& \(@(L’éq' W y\?\'\ @&’L O \\)\'\/ \\)\X

5>Small X257 mnonam 0% W97 NPT 2P0 2IMNRD DMNADRT MARA DTIA MAENT 192 TN
Ton% 21NN a7 2529w 2" 30<Huge ;»'"o 30>Large>»'"® 15 ;»"o 15>Medium> »"9 5 ;n"o
2O%TAT NBYENT — LR ;MNDOIT MARINAT VA NADDNT — AYYRY LANNRD TXIRP TNIND NEARIRT
.(Zvuloni et al. 2008 > %¥) 1 ">n17 NI 9713 MTIDDH NIRRT VT PN MRY
Figure B9: 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. Top — size frequency
distribution of counted coral colonies; bottom — the coral size frequency distribution
after correction of the bias of size counts in line transects (Zvuloni et al., 2008).
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Cover vs. Density 2017
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Figure B10: Stony coral cover versus the number of stony coral colonies in an average
10-meter transect at the surveyed Eilat reef sites
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Coral Density by Size Class
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Figure B11: Top: Changes in average relative size fraction of Eilat coral colonies
(corrected for transect based count biasduring the monitored period. Bottom: Average
coral density (per square meter) by size class in Eilat, calculated from transect count
data and corrected for size bias. Size groups are: Small<5 cm; 5 cm <Medium< 15 cm;
15 cm <Large< 30 cm; Huge>30 cm.
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Live Tissue Index 2017
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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 monitored period.
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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). The
thin line marks the average of all monitored sites.
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Figure B15: The Shanon-Wiener diversity index of coral taxa estimated for each site

over time by the EstimateS software (Colwell, 2005 ;

http://viceroy.eeb.uconn.edu/EstimateS). The thin black line marks the average of all
monitored sites and is also given in the right-hand diagram.
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Rarefaction Curves, per site - 2017
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Figure B16: Rarefaction curves of taxa richness based on colony counts, calculated with
the EstimateS software (Colwell, 2005 ;http://viceroy.eeb.uconn.edu/EstimateS) for each
site.
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Figure B17: Rarefaction curves of taxa richness based on colony counts, calculated with
the EstimateS software (Colwell, 2005 ;http://viceroy.eeb.uconn.edu/EstimateS) for the
“Eilat Reefs” since 2004. Bottom — the expected number of stony coral taxa per 1500
random coral coloniesin the “eilat Reefs” since 2004 based on the rarefaction curves
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Figure B18: The twenty most abundant coral taxa in the reefs of Eilat during the
monitoring period, arranged according to their abundance in 2017. The fraction percent
is the average accumulated length of a coral taxa out of the total coral length measured
in line transect surveys of the Eilat reefs.
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Averages Average
Katza Katza
10 20 NR 5 NR 10 NR 20 Ul 5 Ul 10 IUI'15 Katza NR Ul Eilat

Acropora 6.92 4.32 6.40 2.33 7.12 1.59 3.54 4.45 579 507 3.10 4.58
Stylophora 3.48 3.48 3.96 143 1.63 3.17 2.46 178 | 3.48 236 252 2.68
Montipora 4.09 4.30 1.36 0.46 5.22 0.59 0.61 085 | 4.18 210 0.67 2.18
Echinopora 2.96 2.42 7.52 0.42 2.68 0.08 0.27 0.47 273 350 0.26 2.10
Goniastrea 1.86 0.80 3.68 0.53 0.98 3.11 1.01 0.27 140 174 155 1.53
Lobophyllia 0.31 0.59 10.28 0.14 0.14 0.03 0.00 000 | 043 363 0.01 143
Cyphastrea 1.71 1.01 1.42 0.44 2.76 1.18 1.38 0.37 141 143 1.02 1.29
Dipsastrea 1.17 0.82 0.64 0.80 0.69 2.69 1.13 0.53 1.02 0.72 1.51 1.06
Porites 0.67 2.21 0.55 0.76 2.62 0.10 0.19 0.66 134 120 0.29 0.97
Paramontastrea 1.56 1.55 0.13 0.27 0.85 0.17 0.98 0.70 1.56 039 0.61 0.78
Pavona 0.83 3.42 0.11 0.03 0.51 0.00 0.00 0.03 195 0.19 0.01 0.62
Leptastrea 0.86 0.68 0.55 0.13 0.35 1.09 0.50 0.59 0.78 034 0.74 0.60
Turbinaria 0.68 0.00 0.62 0.00 0.02 0.83 0.32 1.45 0.38 0.22 0.82 0.49
Millepora 0.12 0.17 0.08 0.09 0.01 1.43 1.33 0.67 0.14 0.06 1.18 0.49
Mycedium 1.82 0.10 1.82 0.00 0.05 0.00 0.00 0.00 1.08 0.64 0.00 0.47
Plesiastrea 0.23 0.08 0.15 0.17 0.48 111 0.66 0.57 0.16 0.25 0.80 0.43
Pocillopora 0.17 0.00 0.11 0.26 0.34 0.27 0.93 131 0.10 0.23 0.80 0.42
Favites 0.34 0.35 0.28 0.29 1.08 0.46 0.09 0.22 0.34 051 0.26 0.39
Platygyra 0.25 0.25 0.55 0.15 0.66 0.54 0.22 0.00 | 0.25 043 0.27 0.33
Goniopora 0.21 0.25 1.58 0.07 0.04 0.00 0.00 0.11 0.23 0.58 0.03 0.28
Stony corals 32 30.47 4274 10.36 30.26 19.64 1798 18.89 | 31.34 27.05 18.83 25.29

B2 2w PRIANT MOIDT TIRT LMWL AR (09 TINN 950) 2ORIDIT 2INMONT 2wy 132 haw
SMWSIT SANRD 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 B19: Cumulative percent cover of live corals, sand, rock and dead corals at the
reef table. Values are averages of line transect values.
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5 Reef Table Coral Cover W 2007
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Figure B20: Percent cover of live corals and density of coral colonies on the reef table
since 2007.
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Figure B21: Top —Shanon-Wienr diversity of stony corals in the years since 2007,
bottom — rarefaction curves for coral genus diversity on the reef table since 2007
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Rank | Reef Table Fore-Reef
1 Acropora Acropora
2 Platygyra Stylophora
3 Stylophora Montipora
4 Dipsastrea Echinopora
5 Hydnophora Goniastrea
6 Echinopora Cyphastrea
7 Millepora Dipsastrea
8 Pocillopora Porites
9 Goniastrea Lobophyllia
10 Favites Paramontastrea
11 Porites Millepora
12 | Acanthastrea Leptastrea
13 Galaxea Pocillopora
14 Leptoseris Turbinaria
15 Cyphastrea Plesiastrea
16 Pavona Pavona
17 Favites
18 Astreopora
19 Gyrosmilia
20 Platygyra

JOINT NRTR YINRIY DO RN (1092 TIAR 95D) 2oXIDIT JANT MMMON 142 haw

Table B4: The most abundant stony corals (by cover percentage) at the reef table and

the reef front sites.
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Figure B22: The percentage of live coral cover at the “Eilat Reefs” (the average of the
eight surveyed fore-reef sites), in blue, and the reef-table site, in red. The fore-reef sites
display a consistent growth in live cover over the monitored period and the reef-table
displays large fluctuations, reflecting the high sensitivity of this habitat.
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Figure B23: Correlation between the live coral cover in the "Eilat Reefs' and the

density of coral colonies from different size groups (after correcting for count size-bias).

Small colonies (S) are most abundant and so influence the overall coral density (All).
There is a weak negative correlation between the density of small corals and live cover
(top). There is a positive correlation between corals of the larger size groups, and
particularly the ""medium® (M) and large (L) coral size groups, and live coral cover,

indicating their significant contribution to coral cover in Eilat’s reefs.
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Figure B24: Sites of the photo-survey of coral reefs along the Eilat coastline
(green markers).
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Figure B25: 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 B26 : 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
Dekel 12 16 1,397 79 18,305 120 20,788
Katzaa 24 90 6,310 328 14,022 581 30,787

NR 28 113 6,599 351 22,526 616 37,446

Ul 24 64 5,194 443 12,363 612 20,611
Taba 16 29 3,867 202 14,626 302 21,814
Total 104 312 23,366 1,403 81,842 2,231 131,447

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
Dekel 12 7 269 27 1,445 49 2,063
Katzaa 24 54 1,928 207 3,916 365 10,434

NR 28 58 2,276 206 7,059 359 13,203

Ul 24 33 2,045 307 6,863 413 10,337
Taba 16 12 757 96 2,761 151 5,298
Total 104 164 7,274 843 22,044 1,337 41,334

2017 7wo3m nawa 2199357 P02 ISORIW DINMYNRT N2 DO 2TV N1 21990 152 haw
2ohop D2 29N 2omuw Nl .(K-pixel-2 1In2) T abisnn Yusn nuw X7 'avmhR nawe o'
JUNIMRT muwh 29m1HIRs D190 B nvwan Pt Mapy 2w 1 aORMRT e T Jnnw nan by

STTORE 2O TIY INDRD TTRI VR MIDRWMAT VRS MawnT B ahynb
Table BS: Summary of the areas and number of corals surveyed in the 2017 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.
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Figure B27: Top — Changes to the stony average number of stony coral per picture
recorded in the permanent phot-sites, and the Eilat average, since 2004. Bottom — the
changes in stony coral number per measuring unit in the line-transect survey (red) and
the permanent photo-site survey (black).
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Figure B28: Distribution of the main taxa groups comprising reefs at the permanent
photo-sites in 2017, according to the relative (percent) area which they occupy.
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Figure B29: Colony recruitment and death for all corals (top) and for stony corals only
(bottom) at the photo-survey sites in 2017. 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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Figure B30: 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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Dominant Coral Taxa at Permanent Photosites
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Figure B31: The twenty most abundant corals (by area) in the 2004-2017 photo-surveys.
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Figure B32: Changes to the area of the five most-abundant stony branching (top) and
non-branching (bottom) corals at the permanent photo-sites since 2004.
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Figure B33: 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.
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Figure B34: Relative abundance (by colony number) of the 10 most abundant coral
genera in the lagoon (these total about 97% of all colonies).
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Species n Relative abundance [%)] n/m?
Stylophora 95 40.60 0.94
Millepora 73 31.20 0.72
Rhytisma 25 10.68 0.25
Dipsastrea (Favia) 14 5.98 0.14
Favites 9 3.85 0.09
Acropora 5 2.14 0.05
Pocillopora 2 0.85 0.02
Porites 2 0.85 0.02
Seriatopora 2 0.85 0.02
Cyphastrea 1 0.43 0.01
Gyrosmilia 1 0.43 0.01
Leptastrea 1 0.43 0.01
Montipora 1 0.43 0.01
Platygyra 1 0.43 0.01
Sarcophton 1 0.43 0.01
Tubipora musica 1 0.43 0.01
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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 B35: The average density (colonies/square meter) of the main coral genera found
in the lagoon in 2004 - 2016. Top: the dominant coral taxa, bottom- inter-annual
fluctuations in density of all coral colonies and the most abundant coral Stylophora
pistillata.
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Figure B36: 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 B37: Two tiny coral colonies, containing two polyps (left) and six polyps (right)
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Figure B38: The number of coral spats (on the Y axis) having a given humber of polyps
(presented on the X axis) found on coral settlement plates at the coral nature reserve site
(NR). Each column represents the average of the three plates from each of the plate

arrays (A,B, C) at the site.
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Figure B39: The number of coral spats (on the Y axis) having a given number of
polyps (presented on the X axis) found on coral settlement plates at the Interuniversity
site (1UIl). Each column represents the average of the three plates from each of the plate
arrays (A,B, C) at the site.

7729777 INR2 NRT NAIYDY 77172 21793 01°3 N0IAN AW NN NOLED MNWT AR DY
QW) MAMRAT MDIPNT *NWA D0 AT 1907 TNAWT IR (402 71°R) 77172 MInd N°3ana
772V IR NP 19X 220N NNV 7T7VNT IR AT D78 700 (722211-00ININR
NY0IPR 0°0A0 NPO0KR N°12N %2 AN

80



9
NR 19]]
8
10
7
6 m 22/5/17 8 m 24/5/17
o4
3 4
: 2 iiii
1
0
13 5 7 9 11 13 15 17 19 21 23 25 27 29 709 1113 15 17 19 21 23 25 27 29
Polyps/Spat Polyps/Spat
9 12
NR [V]]
8
10
7
6 W 23/7/17 8 m 25/7/17
a5 2
2 Zs
g
3 4
: i 2 Ii Ii ]
: i
0 ri i i I I I A 0 —*y—y—y—y—y—y—y—y—y—y—y—y—y—y—y—y—y—y—y—y—yly—y—y—y—y—y—y—ﬁ
7 9 11 13 15 17 19 21 23 25 27 29 7 9 11 13 15 17 19 21 23 25 27 29
Polyps/Spat Polyps/Spat
9 12
NR [9]]
8
10
! “V
6 27/9/17 8 25/9/17
g
4
3
JT I [
2
2
1 1l | T I T T l 771 T T T
T T T i 0 T \T\ \T\ T\Y\ T i oy \T\Y\ — T
0 A -
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 1 3 5 7 9 11 13 15 17 19 21 23 25 27 29
Polyps/Spat Polyps/Spat
12
NR U1

211117 8 20117

mimini ik

7 9 11 13 15 17 19 21 23 25 27 29 1 3 5 7 9 11 13 15 17 19 21 23 25 27 29
Polyps/Spat Polyps/Spat

Spats

O Rk N W A& U O N 0 ©

RN NmY 923 B (X 922 1I037) 2999518 Apen vhpa (Y 103 BY) 2vawaonng aoon 402 1R
AnR2 (C,BL,A) 299pnr nwibw Hw pximni 7997 AR 1Az 7y 9 J(1Ul) nomsa a7apnT anxa
Figure B40: The number of coral spats (on the Y axis) having a given humber of polyps
(presented on the X axis) found on coral settlement plates at the Interuniversity site
(1Ul). Each column represents the average of the three plate arrays (A,B, C) at the site.
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Figure B41: Top — the average number of coral recruits on plate arrays at the
nature reserve (NR, left) site and the Interuniversity (IUl' right) site, throughout the
examined period. Bottom — the average number of recruits found on coral settlement
plates versus the average number of polyps per recruit at the nature reserve site (left)
and the Interuniversity site (right), throughout the examined period.
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Figure B42: 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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Table B7: Total abundance and average density (number per 1m?) of mobile
invertebrates at the monitored sites.
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Figure B43: The average density (per m? of mobile invertebrates (top) and sea urchins
(bottom) at the sampling sites.
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Figure B44: The average density (individuals per m?) of Diadema setosum (top) and
other urchins (bottom) at the sampling sites.
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Figure B45: The average density (individuals per m?) of sea urchins (Diadema setosum,
other urchins and all urchins) at the monitored fore-reefs sites (top) and the lagoon
(bottom).
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Figure B46: The average density (per m?) of feather-stars (top), Sea Cucumbers
(middle) and Sea Stars (bottom) at the fore-reef sites and the lagoon.

88



DO NIZR-1IPRR DI 28R .6.2

R
IR NP0 MOR 7800 MW YER-NTIE MIER S0 91730 MWD 228p 179K

mow

D907 LY 17X 1"0 10X10 127w ,N121M0 PVC DM Hw MAT CIw ana 2207vn v
NOIW2A 020N TIWY TY YW DOPRIVA SMTIW 1IN 12X ,MIXR MAWNT Y Hpah nin by
2T DAY W OMINTI P20 O3 2T 002797 123817 2007 NIwa ORWYIDINR-1°2T 1000 N
NoNM 2193 MDA NIPMY? SN MW NPM? "NW ¥ 02 .713921, 5, 20 2opn1va ,anvR
270 NNANRYLYEN MTINE MIXK MW N2 Mwnwn DPmM2a (472 0K) n"'o 1X1 5w Py 573 5v2
NPMR SW TMIRD AT 7Y 952 A°mn WY DR .NOIWA 20w 2ONUwa MXK Mawnao
DPWTIND N MY 95 W 2 Maws 1At — NPp1 Nma (A0Dn-101wn)

0°70%°977 .GF/A n°2107 °2°0 T07°0 DY NIN0MY OO WRXITW NP MTIM NIRRT
TTRIRY DOWRWAT DWVNI0IDT 20RO MXN? (VV) (50:50) 21nn:0ER NoAN2 2Wn
E664, E647, ) D°0N1°DIVIDN DOWINXD7 D NORNAM 937 237X MR D92 NAXY .NIXKRT N0
v v ,chlorophyll a -7 Nad 2w n» nwnwn Spectrophotometer -2 n7711 (E630
TIRNWNAT NIVEARD ,T9R NN

[chi, ] =(30- (11.85E,,, —1.54E,,, — 0.08E,,,))/100
cm

702 ,PORIEIVIDT MERT NN TTAIR? MWAYA NONAT %2175 70 HY NN DM
JTOR MIZR W 200000V 0°107X0 00w 21T MY ,0° P79 ,00AT DV 770V 2OV 201000
NPMYI .0°12 (2L TR I MPAT T 5V 727 7702 VW MER 2w 717737 OR°XI01D
IXR OV 70977 D7RR 791 ,99192 MR N12% 77 NNR MW

77771 93 ,10°37 nm© By (chlorophyll a 11277 =) MIXRT NN 5w M2 MNwn Swa
INR INIR2 IRTIW NIDIWAT NPAIPA WYY MINNT NPT WIPW YEAnA 2D-28 NawITn NWTIN
(Error bars PN NROAW DR QOAXM7 07 AR NP DYDY 02 0PI 932 W INNa
.represent the standard error)

129X 292 2T TR NPT NSRRI RTI OTR ,ARORRa N nobm (2) 23w 1301 120N
o790
Figure B47: 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 B48: Average chlorophyll a on exposed (diamonds) and caged (squares)
settlement plates in 2017. Each bar represents one month (calculated as an average of
three plates submerged in the sea for two months).
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Figure B49: 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 B50: 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 B51: Average chlorophyll a on exposed (blue) and caged (red) settlement plates
at the Nature Reserve in 2017. 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 B52: 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 B53: The annual average potential benthic algae growth on the reef slopes across
the 1UI versus the mixing depth, since 2004.
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Figure B54: Changes in the number of reef fish according to trophic level since 2007.
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Figure B55: Distribution of the number of reef fish according to trophic level since
2007.
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@) o O
Taxa g i Schooling Diets % § % é
Blenniidae/Gobiidae Sol HD/OM Bottom 37
Mullidae (parapeneus) S-M Group IM Bottom 34
Pseudochromidae @ Sol IM/PK Bottom 55
Scorpaenidae, Synanchiidae ?5_ Sol FC/IM Bottom 1
Synodontidae & Sol/Pair FC Bottom 17
Pinguipedidae Sol/Pair FC Bottom 1
Tetraodonitidae/Diodonitidae Sol/Pair oM/IM Bottom/L 2
Acanthuridae S Group HD Bottom
Zebrasoma, Z. desjardinii, S Group HD Bottom 17
Ctenochaetus striatus/Acanthurus nigrofuscus S Group HD Bottom 55
Balistidae Sol IM Bottom 18
. S-M IM/1S/0
Chaetodontidae Group/Pair M Bottom/Low
Heniochus sp. S Group PK Low 1
Other: C. fasciatus, C. austriacus, C. auriga, M-G/Pair IM/IS/O
paucifasiatus, semilarvatus M Bottom/L 39
Labridae Sol/S-Group IM Bottom
Thalassoma sp. S Group IM/PK Bottom 37
Coris aygula Sol IM Bottom
Gomphosuse caeruleus Sol IM Bottom 8
Labroides dimidiatus Sol IM Bottom 8
Cheilinus lunulatus Sol IM Bottom
Bodianus anthioides Sol IM Bottom 7
Other Labridae Sol/S Group IM/PK Bottom 12
Ostraciidae Sol IS/IM Bottom/L 0
. -] . HD/IS/I
Pomacanthidae % Sol/Pair M Bottom 4
Pomacentridae 3 S-L Group OM/PK Bottom/Low
Amphiprion bicinctus ,','P S Group PK Bottom 2
Dascyllus aruanus g M Group PK Bottom 71
Dascyllus marginatus & M Group PK Bottom 389
Pomacentrus sulfureus S Group oM Bottom
Neopomacentrus miryae L- Group PK Low 440
Pomacentrus trichourus S- Group oM Bottom 133
Abudefduf sexatilis S Group oM Low
Chromis dimidiata M Group PK Low 51
Chromis viridis L Group PK Low 642
Other Pomacentridae: Neoglyphidon melas,
. S-L Group
Amblyglyphidon sp. OM/PK Bottom/L
Scaridae Sol/S Group HD/OM Bottom/L 45
Pterios sp. Sol FC Bottom
. FC/IM/P
Serranidae Sol/L Group K Low 26
Variola louti Sol FC Low 8
Pseudanthias squamipinnis L Group PK Low 585
Other Serranidae: Epinephelus sp., Cephalopholis sp. Sol FC Low
Siganidae Sol/Pair OoM/IM Bottom/Low
. . Sol/S-M
Lethrinidae Group IM/FC Bottom/L 6
Atherinidae . o | LGroup PK High 300
Caesionidae 63_ L Group PK High 58
Others
Total

Corals with fish
Corals without fish

SIRDR DI N DR ONINTI PRI 23T Nsw (82 hav
Table B8: Fish abundance of at the Coral Beach Nature Reserve.
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Figure B56: The number of dead reef fish found along the shores of Eilat in the
summer of 2017, sorted according to geographical location from north to south.
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Figure B57: The number of dead reef fish sorted according to genus.
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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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Figure C6: Phosphate concentrations (PO,4) at coastal-water sampling stations since
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
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Figure C10: Salinity at the coastal water sampling stations since 2004. Gaps in the data
reflect failure of the analytical instrument.
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Figure C11: Temperature at the coastal water sampling stations since 2004.
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Figure C12: Secchi depth measurements at the coastal water sampling stations since

2004.
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Parasite

No. location weight | length Iefggih sex | Scler. | Gyliauc. | Proc. | Cucul. | Opist. | Hexan. date
@) | ©m | O
1810171 Ul 190.7 24 8 ND 2 18.10.17
1810172 IUI 152 22 7.2 ND 11 18.10.17
1810173 IUI 187.9 25 8.6 ND 18.10.17
1810174 Ul 126.9 21 7.5 ND 1 18.10.17
1810175 19]} 170.5 24 8.2 ND 4 1 15 18.10.17
1810176 19]} 112.1 22 6.5 ND 1 18.10.17
3110171 19]} 166.5 24 7.5 ND 61 2 31.10.17
3110172 19} 143.2 23 7.5 ND 4 3 31.10.17
3110173 19} 134.9 22 7 ND 2 1 1 31.10.17
3110174 19} 79.5 18 5 ND 13 1 4 31.10.17
3110175 19]} 86.6 19 6 ND 65 1 2 31.10.17
3110176 IUI 101.5 | 19.5 5.5 ND 1 1 31.10.17
3110177 IUI 83.5 18.3 5.5 ND 2 2 1 31.10.17
211171 IUI 2129 | 25.5 9 ND 1 1 1 2.11.17
211172 IUI 104.1 | 20.5 6.6 ND 3 3 2.11.17
211173 IUI 99.8 20.5 7 ND 4 2.11.17
1411172 19} 174.7 | 24.5 8 ND 1 14.11.17
1411173 19} 111.6 20 6.2 ND 2 14.11.17
1411174 19} 152.3 23 7.5 ND 2 2 1 14.11.17
1411175 9] 159.6 24 6.5 ND 3 14.11.17
1411176 9] 211.7 | 26.5 8.7 ND 1 1 1 14.11.17
1411177 9] 1749 | 24.5 7.2 ND 1 2 14.11.17
1911171 18]} 1749 | 245 8.5 ND 1 19.11.17
1911172 18]} 141.3 | 225 7 ND 19.11.17
1911173 18]} 157.9 | 23.8 7.4 ND 1 19.11.17
1911174 18]} 128.1 | 21.5 6.5 36 1 19.11.17
1911175 9] 136.1 | 21.5 6.6 1 1 19.11.17
1911176 9] 102.1 | 20.4 6.5 7 1 19.11.17
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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: Grain size distribution (weight percent) for soft sediment in two sites, at the
north beach (NB) and south beach (SB) of Eilat.
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Taxa NB SB

2016 2017 2016 2017
Ammonia spp + + + +
Amphisorus hemprichii + + + +
Amphistegina sp. + + + +
Articulina sp. + +
Assilina amonoides + + + +
Bolivina spp +
Borelis schlumbergeri + + + +
Brizalina sp. + + + +
Cibicides spp + +
Cycloforina sp. + + +
Cymbaloporetta sp + + +
Discorbinella rhodiensis? + + +
Elphidium sp. + + + +
Epistomoroides punctatus + + +
Epoindes repandus + +
Fursenkoina sp. A + +
Hauerina sp. + + + +
Labrospira jeffreysii + + +
Lachlanella sp. + + +
Lagenammina atlantica + +
Miliolides sp. + +
Milionella sp. + + + +
Nonion spp + + + +
Peneroplis planatus + + + +
Planogypsina +

Pseudoaurinella dissidens +

Pseudocibicides + + + +
Pseudomassilina sp. + + + +
Pyrgo sp +

Quinqueloculina sp + + + +
Reusela spp + +
Rosalina spp + + + +
Siphonaperta pittensis + +
Sorites + + +

Spirillina sp A +
Spiroculina + + + +
Textularia spp + + +
Triloculina sp. + + +

Trochulina sp. A +
Varidentella cf. V. neostriatula + +
others + + +

SRINTIT QT NRDY MPIDRTT NITT IR VTN 7T VIRITOT IO 2O1INI2 2IIDOAD M0 133 7T0an
Table C3: Benthic foraminifera identified at the North and south beach sites

,Copepoda ,Polychaeta -7 N1X13p 3 X¥11 0°79°177D DIRW VIA°T0 121 171"'Y2 N17°H02
20 7w M7 M7 AN R (183 71°KR) 2°INKT 1w ¥R 702 N MXIVIT 17 Nematoda
MM N 2173 D°VIDT 190M O3 (43 171720) 11 °119%7 MM (NPT mIwa 15 nimw?) mxiap
Raankfl

— TMRI — 2 DX, NOXT AINT VIATOD 273 DOV MDY 7TTAI MNINNT DWW WIPW2
MBD DX "MNTI NN .MATIPT DN W A7°TH0 NTIPID DRI VYA AW ATTR0 DRI
22016 nawa anra 791m3m ,2015 nawa 77721 N2 AT
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Figure C18: Abundance of meiofauna genera dwelling in the upper layer of two soft
sediment sites, at the north beach (NB) and south beach (SB) of Eilat.

NB SB

2015 2016 2017 2015 2016 2017
Polychaeta * * * * * *
Amphioxus * * *
Copepoda * * * * * *
Ostracoda * * * * * *
Tanaidacea * * * * * *
Amphipoda * * * * * *
Cumacea * * * * * *
Nematoda * * * * * *
Nemertea *
Crustacea sp *
Bivalvia * * * * * *
Gastropoda * * * * * *
Isopoda * * * *
Ophiuroidea * * * * * *
Anomura * * * *
Decapoda * * * * *
Sipunculidae * * *
Echiura *
Cnidaria (Actinaria) *
Chaetognatha *

ANR2Y ONDVT HITT NN TAWT VIR (202D HRID KD) T VIRITON MW MR 145 ahaw
M7 NI
Table C4: Meiofauna groups identified this year at the North and South beach sites
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Figure C19: The number of live benthic foraminifera individuals at the ""Fish Farm"
site following the removal of the last fish cages (data from Dr. Shay Oron, Oron et al.,
2014).
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Figure C20: The number of live foraminifera species per gram dry sediment at sampled
locations between summer 2008, right after fish cages were removed from the area, and
summer 2014.
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Figure C21: The number of live foraminifera spcies per gram dry sediment at sampled
locations in the interval 2015-2017.
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coast of Eilat (photo: M. Chernihovsky).
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Figure C23: Seagrass cover at three depths in the northern and southern beach sites of
Eilat.
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Figure C24: Three-year average seagrass cover at three depths in the northern and
southern beach sites of Eilat.
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Figure D1: Temperature profiles measured using a CTD during the monthly monitoring
cruises. Station B is the southernmost and deepest (>800m) and was sampled in March
and October. Station A is on the Israeli/Jordanian/Egyptian border (>700m), 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 using a CTD during the monthly monitoring
cruises. Station B is the southernmost and deepest (>800m) and was sampled in March
and October. Station A is on the Israeli/Jordanian/Egyptian border (>700m), and the
Fish Farms station is close to the northern shore of the Gulf at ca. 50 meters depth.

IR¥A1 72 X1 ,2009-2010 NIAAT 2°3w2a NP2 AP AN 7911 Mnhn YHva oo NN

138



77731 212 (2014-7) MNIART 223w .NO9R°NT MIMYAT NAWA N 2°I0P NMINHR WD
DR Q17 D% DTNV MR MW (57 1K) 73000 000 DTV 3071 MR
172 29272777 .AN0 TR W W 7R3 D021 K MWD 7Iwn 91 LYR N°12N AR 91,0002
% DR ,DMIPAN TR CITRNY TWRD DIVTA WNIRD DOVTINT AT DM? N NP DI
01777 0°77 NMYIDAYLA IR 2127 PRIV IR AMWP DOM9NRT 000 2913 NN

[m] Salinity [%o]

0 40.9
100
200 40.8
300
400 40.7
500
600 , : 405

=] = =
700 , : ; 3
]

800 . a4 . _ 1 W .05

 p— \ gt s ™ { p— g -l e etz e | 1 I 1y
RS SN SRS\ SN S g L R A S N

STTOTIT PRI DR NN NMITRT MR 2004 98I0 IR A T3NS DITOHR MW 157 IR
Figure D5: Changes in salinity at Station A since 2004. Black dots represent the
sampling depths.
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monitoring cruises. Station B is the southernmost and deepest (>800m), 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 (right) and annual averages (left). Bottom: the
upper 400m (left) and the deep water (right).
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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 B is the southernmost and deepest (>800m), and was sampled in March
and October. Station A is on the Israeli/Jordanian/Egyptian border at >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 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 B is the southernmost and deepest (>800m) and and was sampled in March and
October. Station A is 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 depths.
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Figure D14: Nitrite (NO,) concentration profiles measured during the monthly
monitoring cruises. Station B is the southernmost and deepest (>800m) and was sampled
in March and October. Station A is on the Israeli/Jordanian/Egyptian border at >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 (NO3) concentration profiles measured during the monthly
monitoring cruises. Station B is the southernmost and deepest (>800m) and was sampled
in March and October. Station A is on the Israeli/Jordanian/Egyptian border at >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 D17: Changes in the nitrate (NO;) inventory in the water column at Station A
since 2004. Top: monthly inventories (right) and annual averages (left). Bottom: the
upper 400m (left) and the deep water (right).
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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 B is the southernmost and deepest (>800m) and was sampled
in March and October. Station A is on the Israeli/Jordanian/Egyptian border at >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 (right) and annual averages (left). Bottom: the upper
400m (left) and the deep water (right).
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Figure D22: Silicate (Si(OH),) concentration profiles measured during the monthly
monitoring cruises. Station B is the southernmost and deepest (>800m) and was sampled
in March and October/ Station A is on the Israeli/Jordanian/Egyptian border at >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 (right) and annual averages (left). Bottom: the upper 400m
(left) and the deep water (right).
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Figure D25: Changes in silicate 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 D26: 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 D27: Fluorescence profiles measured using a CTD during the monthly
monitoring cruises. Station B is the southernmost and deepest (>800m) and was sampled
in March and October. Station A is on the Israeli/Jordanian/Egyptian border (>700m),
and the Fish Farms station is close to the northern shore of the Gulf at ca. 50 meters
depth.
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Figure D28: Chlorophyll-a concentration profiles measured during the monthly
monitoring cruises. Station B is the southernmost and deepest (>800m), 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 D29: 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 D30: 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 D31: Monthly phytoplankton concentrations of prokaryotes (Synechococcus and
Prochlorococcus), and pico-eukaryotes in the water column at Station A.
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Figure D32: Monthly integrated phytoplankton abundances in the upper 250 meters for
prokaryotes (Synechococcus and Prochlorococcus) and pico-eukaryotes at Station A,

and their relative abundance since February 2012. Top — according to the cell count and
bottom — according to biomass.
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Figure D33: Monthly concentrations of hetrotrophic bacteria in the water column at
Station A.
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Figure D34: Monthly primary productivity and Chl-a concentrations at the upper water
column.
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Integrated Productivity 2017 ,upper 100m
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Figure D35: Top —integrated values of primary productivity in the upper 100m of the
water column, based on the productivity profiles presented in Figure D34.

DOROW .00 DOROW KDY ,NATIRT TIWT 2w NIIRCY D90 7172 M7 MIAROA N mawn
oW a1 wrd 2015 ,2013 ,2011 ,2010 2°3wa pan wTIN2 W17 N°10N 070 HY 17771 MIRea
M7 %9 A7 (367 1K) 1.87 gC/mP/day - 72 7y 773w N2 MANT T TR AW
2010 ™82 N2 177 2127 1007 NTIMY 21279 PRIV DR WS 19INA MOPWA 11K NI
212997 77 MININRT 2O NIWY ,MIAI N7 N2I0N SW MY M7 12,2012 niwa v
925 POOI TXPY VA MW DA 77 0O NTVAY 2127 .02IWA IRW WRD PINY 90T NnN2
NPIONT NYEAA IMR MITXOT M7 NN PR TXP 2127 HW 02°pRaw 190° .IRI1N20 wIna
ROWTT TV DR 7177 N DY pvoon

Do NIV YRIAA AP DIA01R AWTY 1001 WY IR MWy NIIET M7 NYInRa
134-) av1ap >7 nenaw M 72wn 2010-2014 021w onaw NI 2Won 0027 1793 Aoy
mInxen maws . 197gC/mPlyear ,An1a 3manT MR 7awn 2015 naway (141 gC/mélyear
X7 2010 TR Y917 119X NYXWNT N°NIWR NN .178gC/mP/year N NawIN NONIW
.154gC/m?/year

169



Integrated Productivity' upper 100m
2 [gC/m?/day]
1.8
1.6
1.4 -
1.2 -+
1 -
0.8 1
0.6
0.4 -
0.2 1
0
2 70 ?0 7, 90 7o 90 75 90 7q 90 75 ?0 76 90 7>
Average Integrated Annual Productivity
200 -
150 -
NE 100 -
)
oo
50 -
0 n T T T T T T T
2010 2011 2012 2013 2014 2015 2016 2017

TR QO NTIAY DR 2GIBYT 2OIWAT RN NIIWRTT MIIRNT SR TIRTALINR — Toun 367 1R
MITOTH TAD DY NYRYART NINIWT MINNT— TURY 2TIND DR NIYEANRT MR M7 Tinn ,2010

Figure D36: Top —

LSenn

integrated values of primary productivity in the upper 100m of the
water column since 2010, based on the productivity profiles measured once each month.
Bottom —the average annual productivity based on NMP measurements.
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Figure D37: Integrated values of primary productivity in the upper 100m of the water
column for each month since 2010, based on the productivity profiles measured once
each month.
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Photo: M. Chernihovsky

172



nIRYIN

WA WY ,11.78 mg/m® ,PRn w2 AN 7T ORI NON IR¥AL MW
DT MY DW 7007 0RT WP 7AW 2WTINT 232 .(397 T1K) 2N 7277 02011 0¥V 1773
(500-1000pm) n°1°277 2747 NXI2P YW 707 199K ,995 772 M7 9100 OV L, TI0pm AT
21737 DTIAT NXIAP YW T NORIZOINITA 0NV POV NATIPN MIWA .91 K92 172 A0
.27 A NPPoRA M%7, (>1000pum)

14 + .
Ash-Free Dry Weight
12 A
10 -
mE 8 A
S~
[sTs]
E 6 -
4
2 -
0 -
A D e \ X < < < <
(\&d &,b« o S ?‘Q&\ ®'z>* NI 0@}9 &e &6‘)@ éoe, éoe
&S Yo v & @
&
& ‘—)Q'Q éo <

m 200
m 500
1000

,MUPIPDINITT 0 — hYRh pMya 092 2MHYT 29wni 100-2 27w PURIPHINT MMM 1397 K
223N TR L,P1T%) PR 200-1 500 ,1000 Hw qwubss DY nunon BT nvEpash apbn — qunb

KGi-h i
Figure D39: Monthly zooplankton concentrations at the upper 100m of the deep sea.
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pm filters (green, red and blue, respectively).

MANRT 0°wa 2015 NIWS 79172 ,°0m 1IN 099123 1T 7AW 1TTA1 TWR NURIZOINTT T
SW RIN29 wTIN2 (407 T1R) 73w NOAN S DWW TR NOPIPOINITT 115°72 712X KOW 7701
nwaw mono ,(2011 t™8n) 7V°17 07150 NI20MNA N2 FMIAAT 70T ATTHI NATIPT 7IWD
21177 W37 N300 NIA0KR2 NVRIPOIRIT NOM MR APYN .INV PIAY D70 NTINY 2127 707 2012

173



DN IR LY 2129 73°7 772 2008-1 2007 223w DR P10 108 10 531 2011 nawa p oank
D°n7 NTIY NOUPIZDINITT NOMY 212V PRI P2 PIT WP ¥ D°3°28n DK 11 TV 1172 01801
QDI NI DI 712 NN ANV DR ORIN PVRIZDINIT 112772 XKW D90 72 Ay

MR .(>1000um) 2173 PURIZOINRIT 2w 27T NXI2P SW AR 7 DY v ,I0pIoonom
TAWTY ,NUPIZDIRIT DW 70T PV DR NV MILPT D7 MK 1197 12,2013 20w 3 At 99on
(>200um) 7307 7INT NXIAP 12 79707 ,212707 OIN CINR 71277, R WIIND T ROWH 72—

SMY 702
Zooplankton Ash-Free Dry weight
18 -
16 -
14 -
12 -
T 10 -
%
E 87
6 .
4 1 A
) . A ¥
0 . .
) 7, ) 75 ) 75 ) 7q 2 75 ) 76 2 7>
Zooplankton AFDW by Size Fraction
12 4 e 200mm
10 - == 500mm
{ 1000mm
8 -
%o 617 T '|'.T
§' 1 Tr
4 - ] 1
IoF
2 | iy
-V AT
0 !
?077 ?072 9073 9074 9075 2076‘ 907)

e — mhwynb 2011 naw N ,pwapm 2% @b avwnt 100-2 PupIPRINGg v (407 MK
,P1%) 1Pon 200-1 500 ,1000 2 awbos By nuawn DT NPIPIDY APt — und  PupihsIRg

L(TARNTA Py 2R
Figure D40: Zooplankton concentrations at the upper 100m of the deep sea since 2011.
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Figure D41: The array of sediment traps placed on a mooring line at 605 meters depth
at the center of the northern basin of the gulf.
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Figure D42: Particulate fluxes caught in sediment traps since early 2014. Top- monthly
resolution at depths of 120, 220, 350, 450 and 570 meters. Bottom- high resolution
captured in the automatic sampling trap placed at 400 meters depth.
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Figure E1: Chlorophyll a concentrations sampled daily at the Underwater Observatory
jetty in 2017 (red line) and the long-term average (1988-2016, green line). Black lines
mark the 90% of accumulated data including the previous year.
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Figure E2: Daily sea surface temperatures measured from the Underwater Observatory
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average (7-day running mean) minimum and maximum values from 1988 to 2015.
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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 — Annual average SST.
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Figure E4: The meteorological station at the end of the 1UI pier.

SRUIDIOIIN-PI2T ST DR AT TIP MIMDIMINURT TAANT 1457 R

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

SRDIDIONR-127 P27 YW AIRT P2 NIMDIMINDRT TIANT DR 29295727 20wANT nown 17 aban
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 E6: Maximum and minimum (red and blue, respectively) daily air temperature
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Figure E7: Maximum daily global radiation (top), ultraviolet radiation (middle) and
photosynthetically available radiation (bottom).
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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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Figure E11: An acoustic Doppler current profiler (ADCP) looks up at the water column
from the sea floor 42-meters deep, on a flat surface off the southern edge of the IUI. The
ADCP is connected with a cable to the Ul and sends real-time data directly to the 1Ul
main server.
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Figure E12: Currents off the 1UI at three depths (near the sea floor at 39m, 20m and
close to the surface at 5m) in 2017. Stick diagrams represent the average current
direction and speed in each day.

T A0 NPYRIPA NP2 21 AN 100 MWTINA AR IR A9°pn A0 999 717
TIRD 07 AN N AT NAP2 2T 20 MNIPNT DW AXN ApwHT LA PP, N 230
WRA AR N A0 NIAD AR CWTINA Ao L2990 19R2 L (down-welling) n°vpapn
W NPYPIPT N27P2 IWRD TN NPT NV A71T0 DO NTIAY VAR TN, 0000 WA
(147 97R) o1 719

192



5m 21m 39m
Jan-Feb

Mar-May

Jun-Oct

Nov-Dec

mmJ/sec
=

100

200

i RERRACRRROE

,'n39 meYpaph TINDR) 2OPRIY TRIDW INUISIOIINIDT P79 W 952 v nhaan (1457 R

by Poaxn oY B HTIA TN 0 BY MIUARn 20 NANARYT L(2YURn 5-2 2% 21D nanpa 'n20
AR YN D2 DR wuw) paxs 2P0 97 HY NAZR 297 IR MITOTRT D90 TInn T 10 YW nTna

(O FTAXIYR AT MNTR NN
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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, 2017.

Eilat
Genus 1UI Katza NR Total
Acanthastrea 37 11 7 55
Acropora 91 141 248 480
Astreopora 4 2 20 26
Coscinaraea 24 13 6 43
Ctenactis 1 1
Cynarina 4 3 7
Cyphastrea 108 57 83 248
Dipsastrea 132 46 61 239
Echinophyllia 3 2 10 15
Echinopora 18 88 174 280
Erythrastrea 2 5 3 10
Favites 25 19 49 93
Fungia 4 5 2 11
Galaxea 11 5 16
Goniastrea 95 57 111 263
Goniopora 2 12 19 33
Gyrosmilia 47 3 7 57
Herpolitha 1 1
Hydnophora 2 2 7 11
Leptastrea 71 41 33 145
Leptoria 2 2
Leptoseris 2 2
Lobophyllia 1 9 66 76
Merulina 2 2
Millepora 115 9 11 135
Montipora 44 157 154 355
Mycedium 13 23 36
Oxypora 4 4
Pachyseris 2 1 3
Paramontastrea 70 102 56 228
Pavona 2 81 16 99
Platygyra 17 9 25 51
Plerogyra 1 1
Plesiastrea 28 5 14 47
Pocillopora 32 4 18 54
Porites 38 63 106 207
Psammocora 3 28 24 55
Seriatopora 2 20 22
Siderastrea 31 6 37
Stylophora 146 128 160 434
Turbinaria 8 4 4 16
Total 1206 1158 1536 3900
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Table G2: list of colonies (of all types) that were recognized in all permanent photo-sites,
in 2017.

Genus NB Dekel | Katzaa NR Ul Taba | Total
Acanthastrea 0 3 3 18 0 24
Acropora 13 51 74 13 7 158
Alveopora 1 2 2 0 10 15
Astreopora 0 0 5 1 0 6
Balanophyllia 0 0 1 2 0 3
Coscinaraea 0 0 1 2 2 5
Ctenactis 0 0 3 0 0 3
Cyphastrea 4 21 29 52 15 121
Echinophyllia 0 0 1 2 7 10
Echinopora 11 39 69 18 6 143
Favia 6 18 10 73 23 130
Favites 2 47 26 57 16 148
Fungia 0 3 3 0 1 7
Galaxea 1 6 1 0 2 10
Goniastrea 10 33 74 90 40 247
Goniopora 6 1 4 1 0 12
Gyrosmilia 0 0 0 1 1 2
Herpolitha 0 0 3 0 2 5
Hydnophora 0 0 0 0 4 4
Leptastrea 0 16 8 31 18 73
Leptoria 1 0 0 2 1 4
Lobophyllia 3 5 8 2 0 18
Millepora 1 0 0 42 25 68
Montipora 7 57 32 5 3 104
Mycedium 0 14 4 0 0 18
Palythoa 0 0 1 0 2 3
Pavona 3 21 7 2 4 37
Platygyra 3 2 7 23 12 47
Plerogyra 1 0 0 0 1 2
Plesiastrea 0 5 3 8 2 18
Pocillopora 1 2 8 6 6 23
Porites 19 13 15 9 18 74
Psammocora 0 2 1 1 1 5
Rhytisma 5 6 14 3 8 36
Sarcophyton 0 1 1 1 1 4
Seriatopora 0 5 5 0 0 10
Sinularia 0 1 0 0 0 1
Stylophora 2 17 14 40 13 86
Tubastrea 0 0 0 1 0 1
Turbinaria 0 0 0 1 0 1
Xenia 10 55 38 8 0 111
Total 110 446 475 515 251 1,797
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NMIYIA NPNIMA S NPNMA MIX MAYHNN
:NTAYNa DAY NTIYNN
b)Y
P, MY 52y 19 DMNMOX DY NTTH | NTIYNI DIWN DYDY NIANN N 23
M mavw nn nYmb N | MAYNN NPNID NANND NYYN
DMNION
;PN 0 D2y 1[5y DMMNON DY) NPT | NTAYNI DOIWYN NWVIYY Nasn N 26
M mavw nn nYmb N | MAYINN NPMY NaNnd NYoN
NN NNV
N, DY 1| 59m™n asp nTMm nPNY 6 N 27
MNN HY NONPPI M08 MAY»NN NPMD DN DD
VI NPNNI 9N NPNINI MSN
M, PN, Sy oyl | NONPM noIWN I 30 MNDNT 6 NN 29
NI992 POPIVININ NOPIVNINIT DT
7MY, PERY 0.3 | 995N MNd NI .DY 95 NN NINT 59N
DM LR vl 979171957 MO HY MNP DT
PN, MR I-NNN NINNN NN NINVI
,02y (NN 1| 590 axp nHMm DPMo18 59N 4
MY MEN DY NONPI MV MaAY»NN NP NINND NN
IRONND PV MV NN NN MSN
Pm, NN NNYI
:NTAYNA DAY
920y
523y 0.5 | 9ymin asp NN | MININT 18 NP 979N 5
MEN HY NONPI MIIVNM | ONNIN NDIDN ,TOMNINIYOL | NPMYI DXNNYON MNd NP>Ta
MY NPNINI awnny mMav»NNN
7,923y, D2 | MY MNd NI MINDINT 24 59N 18-19
TNYUNRIN TPNYRT MY DT
PR ;0 OV 1 | MNUN NN PIIRID | pH 16,1800 4 DOLY 24 59N 23
, M ONMIN MY 8 MLPOHNR 16 | 8 -D MUON + NN DT
Pmn 8 9291195 8 GIND TINRS MIND

FACS manx,
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,92)Y D) 1] nmny Sv AP 3 | 62 j8nn 78 , DOLVMLY 78 979N 25
P, 9NN 20N | myyyo; 39, MIvpIN 39 pH ;NN MHIVON
FACS mamx 9995 25 AOSFF

39
IR, IV D7 | TV MNONT  NOIN I29NNN MINHDNT NN 9"9N26-27,30-4
P, PR Y)Y 0NN MINONT NVIIN
M, P, DY 1 | noxn»2 n59N I 30 MNONT 6 59N 27
NI992 PNOPITNNITN NOPITNNIT DT
MY ,5923Y : NDON 1| 9ym™n asp NN DM vy 919N 30
:NTIYNI NNy MSN HY NONPI MV nYM> WY NRINY DY
52y YA NPNNII NPNNIA MIN MIAYONN
,MML, b)) 0.3 | D9MY5Nn mMNd NN DY D5 NN NONT NI
1N P HNIM Va1 2Y9Y199N MND HY PR DT
P, I-NNN NINNT NN NINVI
M, PN, DY oY1 | NONHMI n59YN NI 30 MNONT 6 NN 4
NI992 PNOPITNNIIN NOPITNNIT DT
,IMMV ,92)y or 1| 5 asp NN | IMND DYMY 18 NIRNIN NN 3
P, ONIM MEN DY NONPI MO0 | 18 NNIPY DIMNDN NNNBYN | MIAYONN NPMD NININD NN
TNV NPINI | NOION ,I0MNNIVI MINDNT | NNIYN INNI NPHIMI - MISN
aWNNY OMNMN NINMON
DM LN or1l DMNON NPID N5 DNNION PO NN 4
,PMm ,IIPN NINDN MNSI DNNHN IPO

523y ,1MMV

52y 7V P | NOY DY 1 TONYN NN PO | TIRD DMNION N0 NN 7
DMIMHN NOIOM oONMN  NOOM OONNN | NNIYD IR ONINYHX PO
awnna .awnny NINON
52y 7V P | NOY DYy 1 TNV NN PO | TIRD DMNION N0 NN 7
DMIMN NOIOM oNMN NOOM OONNN | NNIYD NN ONINYHX PO
awnna .avnny NINON
52y 7V P | N8 DY 1 TONYN NN PO | TIRD DMNION N0 NN 8
DMIMN NOIOM oNMN NOOM OONNN | NNIYD NN ONINYHX PO
awnna .avnny NINON
52y 7V P | NOY DY 1 TONYN NN PO | TIRD DMNION N0 NN 9
DIMN NOOM DNMIN NOIdM OONNN | NMMYN IR ONINYR PO
awnna .avnno NIMON
52y 70 P | "D DYy 1 TNV NN PO | TIRD DMNON ARERIw) NN 11
DIMN NOIDM DNMN NDIdM OONNN | NMNYN IR OINYR PO
awnna .avnno NIMON
DY MYV PN | IO oy ] TONYN NN IPO | TIRD  OMNNON nav NN 14
SN | DNMN NOM | MVIAP MNP OION | ONMN NOHOM OONNN | NMIYN IR OINYR PO
avnna apynd .avnno NIMON
NTIYNI MIVIAP MITPI DINN
,92)Y , MV DY 1| RMYN ANNND PANNNYND | pH 16 ,)80N0 4 DXL 24 NN 15
P, HNIN mMnYN 8 NPIYPIN 16 9N DT
FACS 8 2o | 8 P MYIN + NPON 0T
NN THNY NINN
,92)Y , MV oY1 | AMHNY Y NPV PP | 62 80N 78, DXOVPMLY 78 NN 16
PN ,oNN OO0 | nyon 39, nmvpoN 39 ,pH s NNNY NHIDON
FACS 39 5019325 OS, FRA
5NN D) RO MNONT NVON | 62 y8pn 78, DOVIMILY 78 NP 21-2517-18
P vy MOV | 1ymvon 39 IM9EON 39 pH MPOIN

FACS mommn 997195 25

M MINONT NYOIN39

MINONT HY MPIN AWNN2
52y MV PN | NON oY 1 HNVYN NN PO | TIND OMINION ARERIY) MNP 21
DIMN NOIDM oDMNMN NI DONNN | NNIYD NN DNINYX PO
awNna .awnno 1INMON
S5y ,MMY ,pIn | oY 1 [ DYIN MAYNN OV YTOIN | DY DONINON MIAYNN NP NN 22
oy Ym0 nYMY | NTTMNRY DNON MAYINN NPMD
nnnn RPN 1IMON

REAIPR RS

17,923y, 70 oY1 | AN MNd NI MNONT 24 NI 22
TNYUNRIN TPNYRT MY DT
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52y , MV ,PpN | NYN oY 1 HNVYN NN PO | TIND OMINION ARERIv) NN 22
DIMN NOOM DNMN  NOIdM DONNN | NNYD INN2 - DNINYX PO
awnna .avnNny NINON
19,523y, 7 0 1| Amn mnd NI MINONT 24 NN 23
TNYUNIN TNYNY MY DT
52y, 7V PN | NON by 1 NVYN NN PO | TIND OMNION N0 MNP 23
DMIMN NUOM oNMN NUOM DONNN | NNYN IR ONINYNR PO
awnna .avnny NINON
52y, 7V PN | NON DYy 1 NYN NN PO | TIND OMINION N0 NN 24
DMIMN NOOM oNMN NUOM DONNN | NNYN IR ONINYNR PO
awnna .avnny NINON
52y, 7V, PN | NOY DY 1 | MAYHNN DY YTOIX | DY DININ MAYnn  NOD YN 24
oy pEiYa)] NYTN DMNON nemM | DMINION mavwnn nemd
nnRn o YNy N7ayna
BEAPR RS

D23y,7MV PN | IO oy 1 TONYN NN IPO | TIND  ONNION n90 NN 25
DMIMN NOOM oNMN  NUOM DONNN NNYP2 9NN DNION PO

awnna .avnny
52y 7V ,PpMN | NYN DY 1 TNV NN PO | TINRD OMINON N90 NN 28
DMIMN NOIOM oNMN NOOM DONNN NNYPI 9NN DNION PO

awnna .avnny
5NN M OV 1 | OOV OMPYOINR APYN | Map MNPy 5 0N NN 28
oDV DY nNnva NN NTIYHNI DWNIP DY DN
MV DOWIP ARNAE]
,923Y : NPYN MM oy 0.5 | HY™N asp nMm DYMY vy NN 28
HaRmi)a iR aRlY MEN DY NONPI M08 nYM> WY NRNND DM
pabY MY NPNNII NPNINIA MSN MAYHNN
523y 0.5 | 9ymn asp NN | MINONT Uy NP NN 29
MEN DY NDNPI MIIVKM | DN NDION ,IVMMNIVI | NPMIT P NYIN MND NP>Ta
VI NPNNII awNno mMav»nnn
M, P, Sy oY1 | norn»a N5wN I 30 MNONT 6 NN 29
NI992 PNOPIINNIITN NOPITNNIT DT
,7MML0 ,92)y 0.3 | 9950 MNd NI .DY 95 NN NINT ”»
RN LN .va 991951 NN HY MPNY DINT
PN 3-NNN NOXNN NIV NINYA
52y, 70 P | IO DYy 1 TNV NN PO | TIRD DMNION ARERIw) N1
DMIMN NOIOM oNMN NOOM DONNN DMNNYN PO
awNna .avnnd NNSP2
52y 70 P | "D DYy 1 TONYN NN PO | TINRD DMINION N90 N4
DMIMN NOIOM oNMN NOOM DONNN DMNNYN PO
awnNa .avnno NNYP2
523y 70 PN | NON by 1 TNV NN PO | TIRD DMNION ARERIw) NP5
DMIMN NOIOM oNMN NOOM DONNN DMNNYN PO
awnNa .avnno NNYP2
e PR or 1| 5mMn asp N | IMND AYMY 18 NNNIN N6
PN YN MEN DY NONPI MIIVSM | 18 NNMPY INMNON NNHYN | MIAYHNN NPNID INNIND 1D
TNV NPNM | NOION ,I0MNNIVI MINDNT | NNIYN INNI NPHIMI - MISN
2WNNY 0NN NIMON
52y 70 P | N8 DYy 1 TNV NN PO | TIRD DMNION ARERIw) NP7
DMIMN NOIOM oNMN NOOM DONNN DMNNYN PO
awNna .awnnd NNSP2
SNIN M 1| 70va OMPYOINK APYN | MNP MNPy 5 0wy Ny 7
DYV DN Nva PN NTIYNI OWNIP DY DN
MV DOWNIP ARNAE]
52y ,7M0 P | NN by 1 TONYN NN PO | TIRD DMNION N90 »» 8
DMIMN NOIDM oD NOOM 0ONNN DNON PO
awnna .avnno N72yN3
52y ,7M0 P | NN by 1 TONYN NN PO | TIRD DMNION n790 N 11
OMIMN NUOM oDMNMN NODM DYINNN DNINYN PO
awnna .avnno N72yN3
PR ;0 OV 1 | MNVN NN PIIRIWD | pH 16,3800 4 DOIOLY 24 M 12
P ONM MMP9N 8 ,MMYPIN 16 Y9N OMT
MM FACS 8 %95 8 8 -N MULIN + NPON DT
NN THNY NINN
MI LM | MmN oy 1 D VY MDY NN DY VY MDY YONN DINY »» 13
DN NOTHINN DM PITHL | OMNTN PIN DY AWy MDY DINY
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1MV PENY OV 1 | 7NV OMPYOINR APYD | Map MNPy 5 0N M 13
SN DYDY OWIN A N NTIYNI DWIP DY DN
MV DOWNIP (AR !
,92)Y R Db) OV 1 [ DTy S¥ NPXY9 DD | 62 \8pn 78 , DOVIMILY 78 NN 14
P ,9NM 0N | mmon 39 ,mopon 39 pH s INNNY NHIVON
FACS 39 »ormbs 25 A.0s,ff
52y , 7V PN | NON DY 1 NYN NN PO | TIND OMNION N0 N 15
DMIMN NOOM oONMN NOOM DONNN DNNYN PO
awnna .avnNny N72yN3
52y, 7V PN | NON DY 1 NVYN NN PO | TIND OMNION N0 Ny 17
DIMN NOOM DM NOPM DONNN DMNYN PO
awnna .avnNny 172yN3
PN 00y ,MMLV | NYYN oY 1 NYN NN PO | TIND OMINION N0 N 18
DIMN NOOM DM NOPM DONNN DMNYN PO
awnna .avnNny 172yN3
Y2y ,mMmv | NYY DY 1 PNVYN NIAN PO | TIND  OMIMON hapthalv] MY 18
DIMN NOOM DM NOPM DN DMNYN PO
awnna .avnny 172yN3
M D2y, PIN DY2 [ MNIN MND AN MINONT 24 MY 19-20
TNYUNIN TNYRI M DT
DM, 52y | DYDININDON 1 | TNV DOV OINN APYN | NARLI MY MTIPI 5 DINN NP9
oMM oDV 0N NIva DWNIP DY DN
N1 OOWNIP YpTa
L0 PN PN nHYYINY DY 1 D’ 2WY N NTTN DY 2WY NDY NN DY N 22
523y 1980 9IN2 D 2WY MDD DN
M, PN, PN noYN oY1 VIDTOA NMINDINYN PO | MANA PN VIMTO  NOIN Y 25
no¥oNa TN GINA NNINNNVY DINT
52y, MY P | NON oY 1 NVYN NN PO | TIND OMIMON LAREA V) NP 26
DIMN NOOM DM NOPM DONNN | NI TPNWL DONN MDY
awnna .avNnd N NTIYNN
M ,PIN PN nooN oY1 VIDTOI NMMINIINVN AP | NN PN VIMTD  NOIN N 27
noYNa 1987 9INA NNINNINVY DINT
MV 52y 1| 57N asp NN DPNY vy N 27
:NTIYNI NNy MEN DY NONPI M08 nMmY WY NRNND YN
52y YA NPNIMA NPNINIA MSN MAYHNN
520y M ,pIn oY 1 | noNn»a noYN I 30 MNONT 6 ") 28
NI992 PNOPIVININ NOPIVNNIT DINT
M ,PIN PN oyl VIDTOI NMINIINVN AP | MNANN PN VIMTD  NOIN N 29
noYYNa 1987 9INA NNINNVY DINVT
;10 PELY 0.3 | 95N mnd NI DY Y3 NN NOYT o
P10 2,580 VA 959171990 MINI HY PN DT
I-NNN NINNN NN NINVI
523y, 1 NVN NN PO | TIND DNORD NHaN Ipo oY 2
no»M NN¥P2  DYONNN NT2YN2 NPNY DONN MIYN

.AVUNNY 0NN
523y, 1 NN NN PO | TIND DNINORD NHaN Ipo Y 3

nomom NXXP2  ODNNN

AVNNRY 0NN

172YN2 NIV DONN MDY

MYV D23y, PN
19,980

No%o8 Mmyw 3
n>oa

ANN2 NPHIN DN NPAD
NonN

DN NPIDY NIH NOON
nYoN

Yy 3
NN MON PO
RN NTAYNIA N DO

523y ,7MMV PN

NYIININDON 1

NYn NN PO

TINT DONNUND NIIN PO

o1 4

no»dMm NN¥P2 DYONNN NT2YN2 NPNY DONN MPYN

.AVUNNY 0NN
MMMV ,92)y or 1l | 5 asp NN | MAYHNN NPMY 18 NIRNIN IV 5
M9 ,ONIN MEN DY NONPI M08 NINON NNV | NN 18 nNNY  NoYN
IV NPNIMA NNNI MXN MAYONN
P71 ,7MY Y2y oyl NN NN PO | TIND DNNORD NHan Ipo YoV 5

oMM noxom 0DNNN

avnnd

NTAYNN NNIVA DONN MO
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,92)Y ,MIV 0y 1 | DMYN NNNDN P IRNYN pH 16 30N 4 ooo»vN 24 I 9
t‘;‘z;(,;:g mr;;'z\%ss,; 1;?‘772; 1: 8 -n MUMN + m”;;n g:i:
2223 NN TNRY NNN

,92)Y R Db) oY1 | TNy SY NPYYM 1D | 120 60 ,)80N, DXL 120 "9 10
P ONM NN | Mmbn 60 PR 60 ,pH YT DY NAMWN MDA
FACS ,oam9s : 7NN

A, B, FF, OS

52y, 7V PN | NON DY 1 ONYN NN PO | TIND DNINONRD NHan Ipo "y 11

DMIMN NOOM NIMVON DMWY DONNN NTIYNA PNV DONN MDY
awnna .2AUNNY DNNIN NDIDM

AMY 70 P 05 ONT PO DT PO Ny 12
b)Y TN NTIVNI DIDIN NVIVA 0T PO

AP MY PN 05 DT IPY DT PO MY 16
523y YN NTIVNI DIDN NVIVA 238 falviv]

AMY 70 P 05 ONT PO DT PO oy 17
52y N NTIVNI DIPN NVIVI NINDN NNNYA DT PO
L0520, | NYON MYV 3 | INN2 NYOIN 0N NPOD | DN NPIDY 1Y NN MY 17

1Y, ONM N> NoNnN nruIN NN MON PO
NINDN NNV NI NHWN

AMY 70 PN 05 DNT PO DT PO Y 18
,020y DN NTIVNHI DN NVIVWI NINDN NNNYI DNT IPD

LMV 52Y,PM | IDOY MYV 3 | ANX2 NYOIN 0N NPAD | DN NPIOD NP NN Y 18
Y, ONM n>oa NoNnN nrvIN NN MION PO
NINDN NNV NI NHON

LMV 52Y,PM | IDOY T MYVW3 | ANX2 NYOIN 0N NPAD | DN NPIOD NP NYON Wy 19
1Y, ONM pasal NoNnN noIN NN MON PO

NINON NNNYIL NDY NDHN

PN 52y, MY

NDPM NPON 1
DM

NYN NN PO

TIND DNINOND NIIN PO
NINON

nMmvn  0DNNN
.AYNND DIMN NDISMN

"5 20
172Y02 NIV DONN MDHY

AP0 DY | DYDY DY 2 | DA DDAWNN NAONN | MIAYHONN MLYD NOIND 1D Ny 23
Pn YONY | NN MOVYAN NPPIDY | NTAYNA TNV DMNNIN DD DONNON MIAV»ONN DT
mav»nn vivdny mpna N NINON NMNVYA
DONINON
VY, 0,02y | NDOININDON2 | DY DMDIWND NAYNN | MAYONN MODY NOIND NN "oy 25
NN MOLYAN NPPIDY | NTIAYHNA NPNYL DNNON DY DMNONR MIAYHONN DINT
mMav»nn vIvND 9P mn MO NTIYNIA
DMNION

Y 92y, pINn oY2 | MMIYN MNd NI MNDNT 24 "9y 25-26
TMYRIN TNYNT MY DT
,02y (NN | AVIDININDHN T | YN axp nHMm DYMY vy P 27
MY MSN YV NONYA MIAVNMN nMY WY NRNND 9N
:0TAYN2 DAY NIV NPHMI NPHNMI MSN MIAY»NN

523y
™Y ,pm, Yy oY1 | NoNp»2 NN MMM 3N MNONT 6 "9y 30
NI992 PNOPIVININ NOPIVANIT DINT
;M0 o2y 0.3 | D9MY5N MNd NN DY Y5 NNN NPT VOMIN
P9 ,58n0 oNva 9°9111951 NN HY MPNY DT
>13-NNN NONNN NIPN NNV
DR ECIR R pATG) or1 ONVYN NN PO | INDIYW TINRD DINYNR NP0 VOMNN 9
NV | NIMYA TNYN N P
NINON
) oyl TNIYN NN PO | N9 TNIRD DMNINONR NP0 VOININ 10
TNV | NIMYA TNYN DY P
NINON
IR, IV OV 1 | MNUN NNNDN PIIRID | pH 16,3800 4 DOLILY 24 VOMIN 14
Y0, PN ™MNYoN 8, NMYPIN 16 29N DT

FACS 8,99y 8

8 -n MULN + NPYHN 0T
NN THNY NINN
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A0 D) OV 1 [ DTy 5S¢ NPXYO DD | 62 \8pn 78 , DXLV 78 VOINN 15

P9 ,9NM 0N | mmon 39 ,mvpon 39 pH s INNNY NMHIDON

FACS 39 901195 25 A.0s,ff

LML ONIN o2 VOIN MNOT NDOIN VOMNIN 17-18

P, MR IO NINONT NHHIN

39, DYY2 | MMIMN MNd NN MINOIT 24 VOMIN 21-22

TNYUNIN TPNYNI MY DIVT

PENY (NP0 [ AVDNION T | YN asp NI DYMY vy VOMIN 28

Rty MEN DY NONPI M08 neMmY WY ARNND YN

:NTAYNI DAY YA RPN NPNNIA MIN MIAY»NN
523y

,MV AR 0.3 | D9MoOoNn mMNd NN DY D5 NN NONT s Yalvlal)

RN IR vl 29171951 MND HY MNP DINT

Pn »-NNN NANNN NINN NINYA

0, P, Sy oY1l | norn»a noWN MPNW3INMNONTSE | WTIN DY D) 721VID 4

N9 POPIINININ (LOMIN

NOPIVNIT DINT

e ,92)y 1| 9ym™n asp NN | MAYHNN NPMY 18 NNNIN 92N0VAD 5

PR ,ONNIN MSN DY NONPI MIIOSM NINON NNV | NPMO 18 nNsMY NN

NMIYA NPNIMIA NN MXN MAYHNN

PR ,7IV OV 1 | MNUN NN PIARID | pH 16,3800 4 DO LY 24 720VaD 11

P ONMN mMYn 8 NPMYPON 16 o 9N DT

Lt>) 5 8 -n MULN + NPYHN 0T

FACS 8 ;929155 8 NN TN TN

IR IV 1 [OonN JINRD DT NP0 | ONTN MND NS OdNN 92N0VID 13

P o2y 3D NINMN NINON NNNYA DTN PN 2> daplvi
29y

IR LY 1 [O0NN JNND DT NP0 | ONTN MNO MDD DN 92HVOD 14

P o2y 3D NINMN NINON NNNYA DTN PN 2> daplvi
29y

,92)Y D) 1| nTmy 5¥ Npovo) 1D | 62 jnn 78 , DOOMLY 78 92HV9D 12

P ,oNMN 0N | nyyon 39, nmvpoN 39 ,pH s NNND NHIDON

FACS 39 2oy 25 AOS, FF

,MMV BENY 1| 57N asp NN | MAYHNN NPMY 18 NNNIN 920V9D 15

NP ONIN MEN DY NONPI M08 NINON NNV | NN 18 NN oYY

NIYA NPNIMA NINNI MXN MAYHNN

INM MY 10N 7R DNT NPOD | DTN MND MDY DONN 720VaD 18

P 52y 3D nIMN NINDN NNV DTN PN (2> e plv]
29y

MY 52y, PIN D2 [ MMIYD M  NDIN MINONT 24 920V9D 26-27

TNYUNIN TINYNRI MY OINT

MY PN, DY DY 1 | NONHMA n57YN M 30 MNDNT 6 9210V 28

NI992 PNOPIVININ NOPIYAINIT DT

oY ;DN 1| 59m™n asp nTMm NYMD vy 921V9D 29

INN MEN Y NONPI NMIIVNM nYMY WYY NRNNY NDON

:NTAYNI DAY MY NPNMI NPNINIA MIN MAY»NN
523y

IV PELY 0.3 | 9950 MMd NP DY 93 NN NONT VPN

P, oNIM .va 9911951 NN HY MPNY DINT

PN, NIV M-NNN NINNN NN TN

0,51y or 1l | 51an asp NPT | MAYHNN NYMY 18 NNNIN 920V 2

MNN HY NONPPI MV NINON NNV | NPMD 18 Ny nooN

NMIYIA NPNINII NPNMI MIN MAYHNN

PR 70 1 MINDNT NDOIN NINDYT NN I2VPIN 6

,PMm LR MPOIN
N

PENY 1MV DY 1| NMMUNINNNN PRIV | pH 16 3800 4 D00 24 20PN 15

ealalrl ta)la TPINN, MY 8 NPIVPYN 16 9N OWT

FACS 8,99y 8

8 -N MULIN + NPON DT
NN TINT MINN
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,92)Y D) 1| Ry v v Mo | 120 60,1800, DYV 120 VPN 17
70,580 0NN | MMbn 60 ,NMYPON 60 ,pH YT DY NOMWN NI
FACS 999 s INN2
A, B, FF, OS
MV 52y ov1l | 9 asp NN | MIAYHAN NN 18 NIRNIN 920V9D 19
MEN HY NONPPI MV NINON NMHYA | NPMD 18 NNy nvdy
YA NPNNII NPNINIA MIN MIAYONN
Y Y33y, PN D2 [ MY MDY NN MINONT 24 I2VPIN 24-25
TNYUNIN TMIYRI NN DT
525y NP 1| 9ym™n asp NN DM vy VPN 29
:NTIYN2 NMAY MEN DY NONPI M08 neMmY WY ARNND YN
52y MY NPNIMI NPNINIA MSN MAYHNN
MY PN, Yy DY 1 | NONHDM noWN I 30 MNONT 6 92IVPIN 31
N9 PNOPIVININ NOPIVAINIT DINT
,MMV AR 0.3 | D9MoONn mMNd NN DY D5 NN NONT 92020
P, oNM vl 99171957 MO HY MNP DINT
” »-NNN NANNN NINN NINYA
N 52y 1032 oowan naonn | mMmuds nabnno nooN 92n$2n 7
NNN MO NPV | OMMIOX - DY MIAYONN DMNON MIAY»NN 0T

mMav»nn vIvNS 9P TN NTIVHNI NI

OMNION
DI AR 1| 59N asp NI | MAYHNN NPMY 18 NXNIN RETARNE]
PR IR MIN Y NONPI M08 NINON NNV | NN 18 NNNY  NYYN
YA NPNNI NPNINIA MSN MAYONN
PENY 1MV DY 1 [ MNYANINNN PINNIYN | pH 16 330N 4 DOV 24 92030 13
9 ,PI0,INTIN NN, MMYN 8, NPIYPIN 16 . o Y9N DT
5 N MYOIN 4+ NPON 0T
FACS 8 ,9%9v55 8 NN TIND TR
,92)Y ;M0 1| nTmy 5¥ Npovoy M3 | 62 jnn 78 , DOOLY 78 92020 14
P00 0N | mmon 39 ,mvpon 39 pH :DNNND NIDAN
FACS 39 ,59am3 25 A.0s,ff
N Y3y, PN 2| amn My NI MINDNT 24 9202 28-29
TNYUNIN TIYRI NN DT
;10 PN 3 DM TIY DN TV MIPOIN 9202 22-24
DY ONIN MPLIN
NP

MY PN, Yy DY 1 | NONND N59YN I 30 MNONT 6 92029 29
NI992 PNOPIVININ NOPIVANIT DINT
520y 1| 59m™n asp nTMm NYM> vy 92120 30
:NTAYNI DAY MEN DY NONPI MII0NM nYMY WYY NRNNY DN
52y NIYA NPNIMA NPNINIA MIN MAYONN
;0 o2y 0.3 | DO MY5N MNd NN DY Y5 NNN NPT RRTANG
P, 9NN v 29171957 MO HY MNP DINT
»3-NNN NONNN NIV NINYA
DI PRRY oY1l | 9N asp NI | MAYHNN NPMY 18 NN 920877

170 O8N

MSN DY NONPI MII0SM
v NN

NINON NNMNIVYI

18 R ND LN
NPHMI MSN MIAY»NN

n»NY

,02y MMV
N ,PI,IONIN

NMYN MNNNN P NRNYN

pH 16 3800 4 DMLY 24
NN, MNON 8 NPIVPON 16

FACS 8 929155 8

92087 10

N oM T

8 -n MULIN + NPOHN oW
NN THNY NINN

PR ;0 1 [ nTmy S Npovo D | 62 jnn 78, DOOuMLN 78 92087 12
P ,oNN 0N | mmon 39 ,mmvpon 39 pH s NN NHIDON

’ il
FACS 39 995525 AOS,FF
oNIN , 70 2 29NN MNDNT NVUIN MNONT NVIIN 92087 13-14
P ,02y MPIIN
MY 52y, PIN 2 [ AMIMN MmNy NPT MNDNT 24 92029 27-26
TNYNIN TNIVYNI NNIY DT
MY PN, 1| 570 asp nTIN NYMd vy 92087 26
:DTAYNI NTIAY MSN YV NONYI MIIVIM nPMNY WY NRNY DN
v VI NPHMI NPHMI MSN MIAY»NN
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