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

This report describes the work and results of the Israel National Monitoring
Program in the Gulf of Agaba (Eilat) - NMP —in 2015. 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
such consistently collected data provides increased analytical power and confidence in
our findings, opening the possibility to detect patterns and trends. A comparison of
the present-day state of the reef with historical, pre-monitoring, data can be found in
the NMP annual scientific report of 2004.

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 new measurements were made. Settlement plates on which
coral planulae can settle and metamorphose were placed at two reef sites to help
evaluate the potential supply of coral recruits to the reef. Surveys to evaluate soft-
sediment habitats were carried out at the northern and southern ends of the Israeli
coast. These included assessments of grain size distribution, infauna communities,
and seagrass cover. A complex sediment trap array was moored on the sea floor at
600 meters depth measuring the vertical flux of organic and inorganic particles
descending through the water column at several depths and two time-scales, to assess
the seasonal dynamics of those fluxes and study the factors determining their rates
and composition. Monitoring the particle fluxes through the deep water column is
done in collaboration with Dr. Adi Torfstein of the Hebrew University, and the
material retrieved will be analyzed in his geochemical lab and his findings will later
be incorporated into NMP reports.

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 Ul
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 of stony corals — This year a slight decrease in the live cover of
stony corals was measured in six out of eight reef monitoring sites and the
average live cover for the Eilat reefs slightly decreased as well. The largest
decrease in live cover was found at the IUI-5 and Katza-10 sites.

Density and size of stony coral colonies — An overall positive correlation was
found between coral cover and colony density. The improved correlation
found this year partly results from a decrease in coral cover at site NR-5 where
the corals are especially large and from an increase in colony size at other
sites. Improved correlation between coral cover and density may be an indirect
indication of successful growth of corals. This year a small increase in the
number of small coral colonies was noted in Eilat.

Live Tissue Index (LTI) in stony corals — This year, the value of this index
continued to drop. The LTI presents the average percentage of live tissue in
living stony corals and is considered an indirect indicator for coral health.
Changes in the LTI value, however, are small.

Coral diversity — The Shanon-Wiener diversity index, used for estimating
coral diversity at the reefs of Eilat, was higher this year than in the previous
year. In contrast, the expected number of taxa encounters per individuals
surveyed was lower. These variations in diversity measures are small and the
coral community structure remains stable.

Reef flat — Due to its unique character, the reef flat at the coral reserve is
considered separately from the fore-reef sites. Here too, a slightly lower coral
cover was measured this year. The Shanon-Wiener diversity index, on the
other hand, was a little higher this year.

Permanent photo sites — This year's survey included less plots than in previous
years, so rendering questionable a comparison of count-based indices with
previous years. The average live coral cover (area of live corals per plot) and
the average coral density were similar to those measured in the previous year.
The coral reserve lagoon — A small increase in coral density was noted this
year in the lagoon, particularly in the density of the dominant coral Stylophora
pistillata.

Coral settlement in the reef — This year the NMP added coral settlement plates
at two reef sites, the nature reserve and the 1UI, in order to monitor the supply
of settlers to the reef. At both sites settlement was found to occur during
summer months. On plates that were left on the reef three additional months
(September-November) at the Nature Reserve the number of settlers was about
half the August value, and the number of polyps per settlers doubled. This
indicates that no new settlers were added, that half the summer settlers did not
survive and that those who did — doubled their size. The Ul site had less
summer settlers than the Nature Reserve and plates left additional three
months had many additional settlers — but of smaller average size. This
possibly indicates that settler supply to this site extends beyond summer, but
that settler survival is lower than at the Reserve. These are initial results from
a single campaign and continued monitoring should help us better understand
these issues.

Sea urchins — Of the invertebrates, sea urchins are the most important group of
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10.

11.

12.

reef grazers. Of this group, Diadema setosum is the most abundant urchin in
Eilat. The density of D. setosum at the monitored reef sites remained low this
year, while the density of the urchin Echinometra mataei is on the rise.
Feather stars, basket stars — The density of feather stars was lower this year at
all sites, except at NR-10. In the past two-three years individual basket stars
(Astroboa nuda) were encountered during the invertebrate surveys. This
creature was not present in the initial years of reef monitoring and this year an
increased number was noted.

Benthic algae at the reef — Chlorophyll-a measured on settlement plates, and
particularly those protected from grazing, is correlative to the mixing depth.
This year mixing was shallow and chlorophyll-a concentrations were
generally low. Nevertheless, mats of turf algae and leafy benthic algae covered
the shallow slopes during the summer months.

Reef fish — The zooplanktivores are the largest group of reef fish, comprising
some 60% of the fish surveyed this year. These fish have a significant role in
concentrating food from lower levels of the food web. The second largest
group are the carnivorous fish, who regulate reef population (in particular that
of reef invertebrates). The herbivorous fish comprise some 7% and regulate
benthic algae growth on reef surfaces. Thus, this group is especially important
for the reef's wellbeing.

Coastal Environs

13.

14.

15.

16.

Nutrient concentrations in coastal waters —Concentrations of nutrients are
commonly high during winter and very low during summer. The process that
dictates this dynamics is the seasonal mixing, driven by cooling of the sea
surface, which brings nutrient rich deep waters to the shallow coastal areas.
This year mixing was shallow and nutrient concentrations were low — except
where abnormally high nutrients were occasionally measured. In October a
high values were measured at the northern shore (NB station), likely
originating from rain events and subsequent runoff. In April, high values were
measured at the Navy/Meridien Hotel sampling station.

Pathogens and heteroxenous gut parasites in wild fish (Siganus rivulatus) — In
many of the 28 fish examined this year granulomas suspected as
Micobacterium marinum were identified, indicating that this pathogen is still
active at the northern gulf. Data collected by IOLR from the northern shore of
the gulf further supports the notion that that area is still a hot spot for the
pathogen's activity. 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.

Soft sediment sea floor — This year, the NMP has stepped up its monitoring
activities in the coastal soft sediment habitats. In addition to monitoring the
live benthic foraminifera assemblage at the site of former aquaculture cages,
which has been going on for several years but with increased involvement of
the NMP, additional surveys of foraminifera and meiofauna assemblages and
sea-grass cover were conducted at northern and southern beach sites.

Size distribution of soft sediment components — The soft sediment at two sites,
at the northern and the southern beaches, was sampled and analyzed for its
grain size composition and the living infauna assemblages. More than 60% of
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17.

18.

19.

the sediment composition at the northern site was smaller than 125 pm, while
at the southern site more than 95% was larger than 125 pm. This difference is
indicative of the sediment’s different sources: while most of the sediment at
the northern site is clays of terrigenous origins, most of the sediment at the
southern site is of marine biogenic origin and mineral sand.

Meiofauna in soft sediments — at both the northern and southern sites a similar
density of Polychaeta was found. At the northern site this group of worms is
the most abundant group followed by Nematoda and Copepoda. These are also
the common groups at the southern site, but the most abundant taxa at that site
are Nematoda followed by Copepoda; both are much more abundant than the
Polychaeta.

Foraminifera assemblages at the site of former aquaculture cages — This year a
further recovery of the foraminifera community was noted at the former
aquaculture site that was affected by sediment-bearing floods in 2012-13, and
the density of individuals increased. The NMP invested more effort this year
in identifying and classifying foraminifera from the site, and consequently
more previously unidentified foraminifera were recorded.

Sea-grass — The NMP monitored sea-grass cover at two sites, at the northern
and southern shores, for the first time this year. At each site sea-grass cover
was surveyed at three depths, 10, 15 and 20 meters. At the northern shore a
cover of ~50% was found at the shallow depths and ~90% at 20 meters. At the
southern shore sea-grass cover increased with depth from ~25% at 10 meters
to ~80% at 20 meters.

The deep water column

20.

21.

22.

23.

Vertical mixing — For the third consecutive year, vertical mixing this year was
relatively shallow, reaching 300 m.

Concentrations of oxygen and nutrients in the deep waters — After three years
of shallow mixing, dissolved oxygen concentrations remain relatively high (all
DO measurements at depths exceeding 500 meters were in the range of 170-
180 pmol/liter) and nutrient concentrations remain low (all dissolved
inorganic nitrogen measurements at depths exceeding 500 meters were in the
range of 4.9-5.7 uM).

Chlorophyli-a, zooplankton and primary productivity — This year, despite the
shallow mixing depth, concentrations of chlorophyll-a, zooplankton and
primary productivity in the photic zone over deep water were higher than
expected.

Vertical fluxes of particulate matter— For the first time the NMP present data
collected regularly from sediment traps that were placed at several depths
above 600 m bottom depth. Sediment traps are deployed as part of a joint
project of the NMP and Dr. Adi Torfstein of the Hebrew University/IUl. The
data collected at monthly and daily resolutions since 2014 demonstrates the
contribution of events of short temporal scale to the overall fluxes. Maximal
fluxes of ~7 g/m?/day were measured during events lasting up to several days
during winter and spring, while particulate fluxes during the summer are lower
than 1 g/m?/day. An estimate of the long-term average particulate flux that
reaches the sea floor will emerge as measurements continue over the coming
years.
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Supplementary continuous measurements

24,

25.

26.

27.

Sea surface chlorophyll-a next to Eilat's coral reef (daily measurement) —
Maximal chlorophyll-a concentrations were measured earlier than expected, in
January, for the second year running. It seems that in recent years surface
cooling begins early and rapidly and water mixing progresses and brings
nutrients to the upper water column, but the process halts, mixing remains
shallow and a spring bloom does not occur.

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 at the end of summer SST was higher than average (but did not
exceed the 90% percentile). The annual average SST was higher this year than
it was in the previous year.

Radiation (continuous measurement) — Several days of higher than average
general radiation were recorded this year, during winter, but the UV radiation
was not particularly high.

Dust concentrations — During a dust storm that lasted several days in
September, dust concentrations of 700 pug/m® were measured over the [UI pier.
These are the highest concentrations on the NMP record.

Multi-annual variations and trends

The coral reefs of Eilat

1.

Live stony coral cover — The state of Eilat's coral reefs that has been
improving over the past decade, showed some signs of decline this year -
particularly in the percent cover of live stony corals. This marks the second
consecutive year of decreasing coral cover in Eilat's reefs. In the first years of
monitoring (2004-6) the average coral cover in Eilat was 19-20%. In 2007-12
coral cover rose and was in the range of 21.5-23.9%. In 2013 the highest coral
cover measured by the NMP was recorded — 26.4% - and in the past two years
(2014-15) an annual decrease of about 1% was noted. This year's average
coral cover was 24.1%. The average live coral cover in Eilat, as well as the
coral cover normalized by the available hard substrate, is still higher this year
than it was during the first years of monitoring.

Stony coral density and size — During the years of monitoring an increase in
the fraction of medium-size coral colonies was noted, concomitant with a
decrease in the fraction of small-size colonies at the monitored sites. It seems
that the decrease in the fraction of small colonies results, at least partly, from a
decrease in the number of small colonies in the reefs of Eilat. In the past two
years the number of small colonies increased somewhat, as did their fraction
of the total colonies. The average density of coral colonies decreased in the
first years of monitoring but is increasing since 2010. The average stony coral
density measured this year, some 29 colonies per 10-meter line transect, is the
highest ever measured by NMP. It seems that overall the survival of stony
coral colonies has improved during the monitoring period.

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.
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4. Coral diversity — the diversity of corals 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.

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 months. Abnormally high concentrations, indicating local nutrient
enrichment, were common until 2007 and became less so in later years. But, in
recent years abnormally high concentrations of nutrients, particularly at the
northern sampling stations, are becoming more frequent.

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
it was in 2009-10. This may indicate resilience of the local habitats required to
complete their life cycle.

7. Pathogens in wild fish — During the years of monitoring, a decline in the
presence of Micobacterium marinum, a deadly pathogen, was noted in the
southern shores of Eilat — a place where this pathogen was once prevalent and
abundant. However, it is apparent that this pathogen is still present and active.

8. Benthic foraminifera in soft sediment at the former location of aquaculture
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). The NMP documented a gradual increase in diversity and
in the number and size of individuals. 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 much more rapid than the recovery from the local impact of aquaculture
cages and is still ongoing.

The deep sea water column

9. 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. This was the
third year running of shallow mixing (~ 300 meters) following the deep
mixing of 2012. Dissolved oxygen concentrations in the deep waters were
higher this year, after three years of shallow mixing, than they were in 2011
that represents a similar cycle of three shallow-mixing years following deep
mixing in 2008. Likewise, nutrient concentrations in the deep waters this year
were lower than those measured in the corresponding part of the previous
multi-annual cycle.
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10.

Nutrient concentrations in deep waters continue to rise since the last deep
mixing three years ago, but are still lower than those measured prior to the
deep mixing of 2012. Likewise, the calculated nutrient stores in the deep sea
water column are lower than those of the period 2009-11, the shallow-mixing
years of the previous cycle. Thus, even considering the large annual
fluctuations, there seems to be a gradual decrease in deep-water nutrient
concentrations.

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 0.036 degrees per year, is documented since 1988.
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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 1UI (1), the Nature
Reserve (2) and the oil terminal (3). Black scale line is 100 m.
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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: Top- average live coral cover (excluding soft corals) at each site (percent of
total area). Bottom- temporal changes in live coral cover at the surveyed sites and at the
""average Eilat reefs in the years 2004-2015. Differences between years are significant,
as is the interaction between years and sites (two-way ANOVA, P<0.001) meaning
different sites changed differently over the years.
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Figure B4: Cumulative percent cover of live corals, sand, rock and dead corals. 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. Top- Percent of live stony
coral coverage out of the total consolidated substrate at each site. This indicates how
much of the potentially viable substrate is actually covered by live corals. Bottom-
temporal changes in normalized coral cover at the surveyed sites and at the ""average
Eilat reefs" in the years 2004-2015. Changes over time are significant and the
interaction between years and sites is significant meaning sites differ significantly in the
way they change over time.
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Figure B7: Top - The average number of coral colonies per ten meters line at each site.

Bottom — normalized according to the hard substrate that is available for coral
settlement.
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Figure B8: The average density of coral colonies in the years 2004-2015. Annual values
for “Eilat” (=All Sites) differ significantly in an ANOVA test (least square means).
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Figure B9: Top - The average density of coral colonies versus the percent coral cover
per site. Bottom - The density of coral colonies versus coral cover, normalized by the
consolidated substrate available for settlement at each site.
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0.6 4.1 3.2 24
0.1 0.7 0.4 0.9
1.2 0.8 1.3 1.0
51.7 31.9 48.6 43.2
15.2 12.8 28.4 19.7
2.5 2.2 3.7 7.0
0.3 0.4 0.6 0.5
27.2 29.9 16.0 24.2
12.8 9.4 10.3 8.8
21 1.6 1.3 31
0.5 0.3 0.6 0.4
4.2 4.7 6.6 5.6
33 3.8 6.0 33
0.5 0.7 0.8 1.2
0.8 0.8 0.9 0.6
36.8 44.5 52.0 44.9
12.7 10.4 134 9.2
2.1 1.8 1.8 33
0.3 0.2 0.3 0.2
26.4 34.9 24.3 28.8
6.7 9.1 145 8.9
1.1 1.6 19 3.2
0.3 0.3 0.6 0.3
58.8 56.0 51.4 55.3
16.3 9.5 13.8 9.1
2.7 1.7 1.8 3.2
0.3 0.2 0.3 0.2

SNV VRS PSR 9D TIIRD DO NN 2ONPT 92NN IDORIW MDIDT AN 21290 22 9w
ay (PRI 217972 W 27990) AR INIR DR 295077 Do 1TTRIR 2IWRINRT 2R 2OAIM 2N

NIN°I NIDIDN L2OINNT PXIRD ATIMT AR PR 72050 MW 2TPRY JPNT DRI ,IPNT N1V
STRP YRR Ay K7 "M ,avmen 10 SR gnna nawn noons
Table B2: Summary of cover data collected in line transects at the monitoring sites. Data
is given as average percent cover measured in all transects at each site (combination of
location and depth) with associated standard deviation, standard error and variance
coefficient, except for the "Eilat average' that is the average between sites. Density is
the number of colonies in a 10m transect, “Normalized” is for hard substrate.
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Figure B10: Size frequency distribution of coral colonies in the surveyed sites. Size
classes are: Small<5 cm; 5 cm <Medium< 15 cm; 15 cm <Large< 30 cm; Huge>30 cm.
Values are percent of the total colonies of each coral type at each site. 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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Figure B11: Top: Changes in the average size frequency distribution (corrected for
transect based count bias) of coral colonies between 2005 and 2015. Size groups are:
Small<5 cm; 5 cm <Medium< 15 cm; 15 cm <Large< 30 cm; Huge>30 cm. Bottom:
Changes in the density of “Small” colonies, corrected for bias and normalized to 1m?.
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Figure B12: The Live Tissue Index (LTI) for corals in the surveyed sites. The LTI is the
site average of the percent area of live/healthy coral tissue for each living colony.
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Figure B13: Changes in the state of coral colonies over time according to the average
percentage of living coral tissue (LTI) from all sites over the period 2004-2015.
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Figure B14: The Shanon-Wiener diversity index of coral taxa estimated for each site by
the EstimateS software (Colwell, 2005 ;http://viceroy.eeb.uconn.edu/EstimateS). Top-
changes in the diversity index at every site; bottom- changes to the "Eilat™ average
Shannon-Wiener diversity.
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Figure B15: Rarefaction curves of taxa richness based on colony counts, calculated with
the EstimateS software (Colwell, 2005 ;http://viceroy.eeb.uconn.edu/EstimateS). Top-
curves for each monitored site in the year 2015; bottom- curves for "'Eilat reefs™ since
2004.
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Figure B16: Changes in the expected number of taxa per 1500 random coral colonies
since 2004 based on the rarefaction curves of the "Eilat reefs'.
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Figure B17: The twenty most abundant coral taxa in the reefs of Eilat in the years 2004-
2013, arranged according to their abundance in 2015.
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Averages Average
Katza  Katza
10 20 NR 5 NR10 NR20 IUI5 IUI10 IUI'15 | Katza NR 1UI Eilat
Acropora 6.24 477 534 247 1070 219 548 311 | 557 581 353 5.04
Stylophora 297 357 256 0.98 147 2.86 164 238 | 3.24 150 232 2.30
Montipora 2.12 3.35 216 044 515 024 068 1.29 268 237 0.69 1.93
Echinopora 1.83 201 681 029 254 011 046 0.39 191 249 031 1.80
Lobophyllia 0.31 183 1093 0.02 044 004 0.00 0.13 1.00 2.60 0.05 1.71
Goniastrea 1.51 129 372 033 0.99 134 0.67 1.22 141 131 1.09 1.38
Favites 1.37 1.88 058 0.27 1.74 115 1.13  0.95 1.60 0.82 1.09 1.13
Porites 0.77 1.81 0.76 100 285 0.03 077 0.99 1.25 1.55 0.56 1.12
Cyphastrea 116 093 085 048 1.61 1.59 1.23 0.63 1.05 0.93 1.19 1.06
Favia 0.86 055 0.48 1.02 0.76 261 112 069 | 072 0.81 1.55 1.01
Plesiastrea 0.76 055 0.25 0.50 191 027 022 066 | 066 090 0.37 0.64
Astreopora 0.32 035 003 040 235 0.06 0.12 0.05 0.33 096 0.07 0.46
Leptastrea 044 050 037 008 017 034 136 037| 047 017 0.68 0.45
Pocillopora 0.41 065 054 016 019 0.41 111 0.14 | 052 0.26 0.55 0.45
Psammocora 0.54 105 022 014 138 000 0.08 0.12)| 0.77 057 0.06 0.44
Mycedium 039 034 234 000 003 000 000 o0.00| 037 053 o0.00 0.39
Pavona 0.49 193 0.07 0.00 0.18 0.00 0.13 0.00 1.14 0.08 0.04 0.35
Goniopora 0.29 0.15 198 010 005 000 003 000{| 023 051 o0.01 0.33
Platygyra 0.22 056 065 006 045 0.16 0.07 0.15 037 032 0.13 0.29
Millepora 000 003 018 0.21 004 066 059 0.55 0.01 0.15 0.60 0.28
| Stony corals  24.62 31.15 4212 10.18 35.75 14.66 18.22 16.04 | 27.59 25.71 16.22 | 24.09

B2 2w YRR MOIDT TR MWL AR (DO 1IN 959) 2IRIDIT 2INMONT 2wy 132 Haw
SMWIT SINRD TR
Table B3: The twenty most abundant corals (% cover) in the monitored area and their

average cover in each site as a percent of the total transect length at each site.
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Figure B18: Cumulative percent cover of live corals, sand, rock and dead corals. VValues
are averages of line transect values.
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Reef Table Coral Cover
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Figure B19: Percent cover of live corals and density of coral colonies on the reef table
since 2007.
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Rarefaction Curves, Reef Table
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Figure B20: 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

Rank | Reef Table Reef Front
1 Platygyra Acropora
2 Echinopora Stylophora
3 Acropora Montipora
4 Millepora Favia
5 Favia Echinopora
6 Lobophyllia Goniastrea
7 Stylophora Cyphastrea
8 Acanthastrea Favites
9 Favites Porites
10 Cyphastrea Lobophyllia
11 Goniastrea Plesiastrea
12 Leptoseris Leptastrea
13 Porites Pocillopora
14 Pocillopora Astreopora
15 Galxea Millepora
16 Hydnophora | Psammocora
17 Pavona Gyrosmilia
18 Echinophyllia Turbinaria
19 Goniopora Pavona
20 Leptastrea Platygyra

JINST JRMRY NOIMT NRTR SINR2 (M09 IR 950) 2OXIDIT JANT OMRONR 20y 43 haw
Table B4: The twenty most abundant stony corals (by cover percentage) at the reef table

and the reef front sites.
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Live coral Katza Katza NR NR NR 1UI Ul Ul
(%) 10 20 5 10 20 5 10 15

2004 20.28 24.48 37.48 10.14 31.56 10.51 1365 4.38
2005 22.82 26.75 41.94 897 19.31 12.78 11.46 11.56
2006 19.32 27.58 36,53 828 2198 14.33 12.61 13.06
2007 2699 29.66 46.74 837 19.90 1572 13.25 10.89
2008 23.43 2526 4572 868 25.64 1890 17.74 15.00
2009 22.88 2624 4490 11.67 28.81 1830 14.80 12.55
2010 27.45 27.10 48.04 9.81 29.67 1835 16.04 14.43
2011 21.38 32.76 4547 848 30.06 19.85 16.02 14.21
2012 2411 2923 51.87 1092 27.37 14.89 1320 16.90
2013 27.77 28.78 54.95 12.19 38.78 16.93 1577 15.96
2014 29.52 28.60 4367 11.63 35.86 19.70 14.28 16.92
2015 24.62 31.15 4212 10.18 35.75 14.66 1822 16.04
5 4 6 6 5 3 5 5
Qo011 2IDTY 2°IR0R 217X L2004 NI TRR NOIWT NRTR SINRD 1AN 2IMHR W o1 Mo 152 han
212902 5179 9 372 (FTunb) 20w (30R) 2YINNRT 50N PINR DI 20 NIRRT b hNn
Table B4: Live coral cover at the fore-reef monitoring sites since 2004. In red are values
that are lower than those of the previous year. In blue are the number of sites (right)
and years (bottom) in which a decline was measured.
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Figure B21: Top to bottom - correlation between stony coral cover and colony density in
all the line transects surveyed in 2013, 2014 and 2015 respectively.
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Figure B22: Change in the size-frequency distribution of coral colonies in Eilat. The
data is corrected for size-bias following Zvuloni et al. (2008).
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Figure B23: Sites of the photo-survey of coral reefs along the Eilat coastline
(green markers).
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Figure B24: A set of photographs from one of the photo-survey sites in the
nature reserve reef (2004 top, 2005 bottom). Among the observed changes
are partial mortality of the massive coral Platygyra 1 (top center), and
growth of two colonies of the branching coral Acropora 1 and 2, (center and
top right respectively). In addition, a few colonies are missing from the
bottom picture (2005), and some are new settlers that appear only in 2005.

48



2Wn 111 A YIR) AR S0 HUnw 0N TN

201

(2792 1790 ,A 701,203 m9RT NTIRw) 29IXR INR MK 2pYR NNW AR 1252 N
Figure B25 : Eight years of documentation at permanent photo site Nature Reserve,
point A, looking west.
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All colonies captured in the permanent photosites
Site No. of Branching stony Non-branching stony | All colonies (stony, soft
Pictures corals corals and others)
No. of Area No. of Area No. of Area
colonies colonies colonies

NB
Dekel 8 14 993 65 14,051 105 16,399
Katzaa 24 113 6,029 359 16,714 607 28,278

NR 28 139 7,313 345 22,860 587 33,146

U1 24 76 5,176 439 13,010 606 20,698
Taba 18 33 7,284 220 15,006 340 26,424
Total 102 375 26,795 1,428 81,641 2,245 124,945

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 8 8 692 35 3,116 64 4,537
Katzaa 24 67 3,019 247 5,877 420 12,810

NR 28 72 3,684 203 9,850 333 15,153

Il 24 47 2,244 324 8,786 453 13,066
Taba 18 14 1,439 136 5,551 206 9,219
Total 102 208 11,078 945 33,179 1,476 54,785

2015 =7uo37 nIwa 2199357 P02 ISORIW DINIMUNT N2 DDA VRS 1IN 21098 162 1THaw
2ohop D2 29N 2omuw Nl .(K-pixel-2 1In2) T abisnn Yuvn nuw K17 'avmhR nawn e
JUNIMRT muw® 29m1HIRs D190 B nvwan Pt Mapy 2o 1 ORMRT e v Jnnw nan by

STTORE 2O TNIY INDRD TR VR NIRRT TURDY MawnT B ahynb
Table B6: Summary of the areas and number of corals surveyed in the 2015 photo-
survey session. The “area” of a colony is its pictured area given in k-pixels. Areas are
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given in pixels to allow for inter-annual comparisons and to avoid inaccuracies of
calibration to “real” surface area. Top: the data for all colonies, Bottom: the data for
colonies considered in “growth” calculations.
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Figure B26: Top — Changes to the stony average number of stony coral per picture
recorded in the permanent phot-sites since 2004. Bottom — the changes in stony coral
number per measuring unit in the line-transect survey (red) and the permanent photo-
site survey (blue).
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Figure B27: Distribution of the main taxa groups comprising reefs at the permanent
photo-sites in 2015, according to the relative (percent) area which they occupy.
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Figure B28: Colony recruitment and death for all corals (top) and for stony corals only
(bottom) at the photo-survey sites in 2015. 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 B29: Top - changes to the average area of stony corals per picture at the
permanent photo-sites since 2004. Bottom - changes in the average stony coral area per
picture in the ""Eilat Reefs", measured since 2004 in the permanent photo-sites.
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Figure B30: The twenty most abundant corals (by area) in the 2004-2015 photo-surveys.
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Figure B31: The sampling design in the lagoon. 1 m? quadrates (red circles) were placed
5 m apart along a measuring tape laid cross shore, 9 m from the *'shore line' to the reef
table. Each cross shore line included 5 or 6 quadrates (though in this figure only 4 are
depicted). 17 cross-shore lines were evenly spread to cover the lagoon area.
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Figure B32: The average density (colonies/square meter) of the coral genera found in the
lagoon in 2004 - 2015. Top: the dominant coral taxa, bottom- year to year changes are
statistically significant (ANOVA).
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Figure B33: Relative abundance (by colony number) of the 10 most abundant coral
genera in the lagoon (these total about 97% of all colonies).

Species N Relative abundance (%) N/m?
Stylophora | 92 42.01 0.93
Millepora 39 17.81 0.39
Rhytisma | 30 13.70 0.30
Favia 29 13.24 0.29
Favites 6 2.74 0.06
Platygyra 5 2.28 0.05
Acropora 3 1.37 0.03
Cyphastrea | 3 1.37 0.03
Sinularia 3 1.37 0.03
Seriatopora | 2 0.91 0.02
Goniastrea | 1 0.46 0.01
Hydnophora | 1 0.46 0.01
Leptasera 1 0.46 0.01
Lobophyllia | 1 0.46 0.01
Porites 1 0.46 0.01
Sarcophyton | 1 0.46 0.01
Xenia 1 0.46 0.01

S0 D (127 LR MISRR TD0R) NYRIAKT TNISODRY NS JNXIDN NSRRI 50K 73 haw
JSTIRP2 INZRIW DINRIRT
Table B7: The number of colonies, relative abundance and average density (colonies
per square meter) of the coral taxa found in the lagoon.
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Figure B34: Changes in coral diversity in the lagoon since 2004, according to the
Shanon-Wiener index, estimated using the EstimateS software.
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coral colonies (circled).
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Figure B36: Two tiny coral colonies, containing two polyps (left) and six polyps (right)
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Figure B37: 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 B8: Total abundance and average density (number per 1m?) of mobile
invertebrates at the monitored sites.
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Figure B38: The average density (per m?) of mobile invertebrates (top) and sea urchins
(bottom) at the sampling sites.
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Figure B39: The average density (individuals per m?) of Diadema setosum (top) other
urchins (middle) and all sea urchins (bottom) at the sampling sites.
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(bottom) at the sampling sites.
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Figure B41: 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 B42: The annual average potential benthic algae growth on the reef slopes across
the 1UI versus the mixing depth, since 2004.
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IUI Benthic Algae Settlement Plates
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Figure B43: 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 B45: 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 B45: Average chlorophyll a on exposed (diamonds) and caged (squares)
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(calculated as an average of three plates submerged in the sea for two months). Top —
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Figure B45: Distribution of the number of reef fish according to trophic level since
2007.
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Taxa Dweller* Tropic level* Occurrence
Blenniidae/Gobiidae C 154
Pomacentridae
Amphiprion bicinctus 4 6
Chromis dimidiata A 57
Chromis viridis o V4 538
Dascyllus aruanus < 4 79
Dascyllus marginatus = z 184
Neopomacentrus miryae © 4 350
Pomacentrus sulfureus V4
Pomacentrus trichourus O 184
Other Pomacentridae Z 103
Pseudochromidae C 77
Acanthuridae
Ctenochaetus striatus/Acanthurus nigrofuscus H 16
Zebrasoma sp. H 28
Other Acanthuridae H 22
Balistidae C 36
Caesionidae Z 57
Chaetodontidae
Heniochus sp. CO 7
Other Chaetodontidae CcoO 41
Labridae
Bodianus anthioides C 14
Coris aygula C
Cheilinus lunulatus C 1
Gomphosuse caeruleus p C 7
Labroides dimidiatus & C 9
Thalassoma sp. o C 43
Other Labridae C 10
Lethrinidae C 1
Mullidae C 29
Ostraciidae C
Pomacanthidae C 3
Serranidae
Pseudanthias squamipinnis 4 347
Variola louti P 7
Other Serranidae C 11
Scaridae H 75
Scorpaenidae C
Siganidae H 1
Tetraodonitidae/Diodonitidae H 3
others 28
Total 2528
Atherinidae P Z 2600
Corals with fish 102
Corals without fish 71
* Cryptic - close to/hides within coral/rock

Pelagic - away from coral/rock

*%

NTOITOQOO
o

Carnivorous
Coralivorous
Herbivorous
Omnivorous
Piscivorous
Zooplanktivorous

SIRDR DT N DR ONINTI PRI 23T DYDY 192 havy

Table B9: Fish abundance of at the Coral Beach Nature Reserve.
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Figure C1: Map of the coastal-water monitoring stations in the territorial waters of
Israel in the Gulf of Eilat.

(E) 7% P (N) ama p D N Dwnmn
34°58.219" 29°32.527" o737 2120 FF
34°57.776" 29°32.689" 17 1120 211 19X N NB
34°58.204" 29°32 678" IRV 119\ 297 971 9°02 W 119X AR N N
34°56.468" 29°31.724" D°UD0ID NIPYL 710N PT
34°55.686" 29°30.893" o oy nyeanb armanaan | WPC

AOXAT NP2 L,NMOR I NTMY 07190 o°1 NR
34°55.211" 29°30.251" W -nni
34°54.316" 29°29.478" 2RV 212377 12vn 7N T
34°56.148" 29°30.183" Ul - % nomox mno o° 0s

SRINDIT MWIIT NPI3N HW SDIT 2IIVTA MIAN MR 2P 15 793w
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
stations since 2004.
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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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Parasite

No. location weight | length Igr?g;h sex | Scler. | Gyliauc. | Proc. | Cucul. | Opist. | Hexan. date
@) | ©m | o
1310151 Ul 240.5 27 7.5 | ND 27 13.10.15
1310152 Ul 150.8 22.5 6.5 | ND 13.10.15
1310153 Ul 199.7 25 8 | ND 8 2 13.10.15
1310154 Ul 155.4 22.5 6.5 | ND 1 1 13.10.15
1310155 Ul 142.7 21.5 7 | ND 4 2 1] 13.10.15
1310156 Ul 209.7 24.5 7.5 | ND 3 1] 13.10.15
511151 Ul 207.5 25.5 8.5 | ND 22 3 3| 5.11.15
511152 Ul 216.2 26.5 8 | ND 2 1 1| 5.11.15
511153 Ul 150.7 22.5 6 | ND 5 5.11.15
511154 Ul 187.2 24 6.5 | ND 7 1 5.11.15
611151 Ul 221.5 26 6.8 | ND 3 1] 5.11.15
611152 Ul 192.5 23 7 | ND 3 1] 5.11.15
611153 Ul 244 27.5 8.5 | ND 6 | 5.11.15
611154 Ul 150.6 22.5 6.5 | ND 1 5| 5.11.15
112151 Ul 141.5 21.5 6.5 | ND 1 2 | 30.11.15
112152 Ul 157 22 6.5 | ND 6 4 3 | 30.11.15
112153 Ul 160 23 7.5 | ND 1 1 30.11.15
112154 Ul 135.5 21.5 7 | ND 7 3 | 30.11.15
112155 Ul 86 19 6 | ND 1 1 3 | 30.11.15
112156 Ul 166.7 23 7.5 | ND 8 1 5| 30.11.15
112157 Ul 130.2 21 7 | ND 1 1 30.11.15
112158 Ul 147.9 22.5 7 | ND 6 4 1] 30.11.15
212151 UI 198.7 26 8.5 | ND 1 30.11.15
212152 UI 92.5 19 5.5 | ND 2 30.11.15
712151 UI 153.3 22.5 ND 1 1 7.12.15
712152 UI 164.2 23.5 ND 3 1 7.12.15
712153 UI 109 19.5 ND 4 7.12.15
712154 179.1 24.5 2 6 2| 7.12.15
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Table C2: Helminth parasites found in Siganus rivulatus sampled near the 1UI.
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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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Figure C18: Abundance of meiofauna genera dwelling in the upper layer of two soft
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Figure C19: Live foraminifera individuals per gram dry sediment at sampled locations
since 2008, right after fish cages were removed from the area. Error bars are minimum

and maximum values.
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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), Station A is on the
Israeli/Jordanian/Egyptian border at ca. 700 meters depth, and the Fish Farms station is
close to the northern shore of the Gulf at ca. 50 meters depth.
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Figure D2: Changes in water temperature at Station A since 2004. Black dots represent

the sampling depths.
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Figure D3: Changes in water temperature at depth (400m to 700m) at Station A since
2000. Data from the years 2000-2002 were collected during the Peace Park Project and are
provided courtesy of prof. J. Erez and prof. B. Lazar.
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Figure D4: Salinity profiles measured during the monthly monitoring cruises. Station B
is the southernmost and deepest (>800m), Station A is the southern station on the
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Israeli/ Jordanian/ Egyptian border at ca. 700 meters depth, and the Fish Farms station
is the close to the northern shore of the Gulf at ca. 50 meters depth.
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Figure D5: Changes in salinity at Station A since 2004. Black dots represent the
sampling depths.
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Figure D6: 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.
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Figure D7: Changes in concentrations of dissolved oxygen in the water column at
Station A since 2004. Black dots represent the sampling depths.
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Figure D8: Changes in the dissolved oxygen inventory in the water column at Station A
since 2004. Top: monthly inventories, Bottom: annual average
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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), 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 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 D14: Nitrite (NO,) 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 D15: Nitrate (NOj3’) 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 D16: Changes in the concentration of total oxidized nitrogen (TON= NO3;+NO,)
in the water column at Station A since 2004. Black dots represent the sampling depths.
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Figure D17: Changes in the nitrate (NO3) inventory in the water column at Station A
since 2004. Top: monthly inventories, Bottom: annual average
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Figure D18: Changes in nitrate concentration water depth of 400m to 700m at Station A
since 2000. Data from the years 2000-2002 were collected during the Peace Park Project
and are provided courtesy of Prof. J. Erez and Prof. B. Lazar.
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Figure D19: Phosphate (PO4?) concentration profiles measured during the monthly
monitoring cruises. Station B is the southernmost and deepest (>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 D20: Changes in the concentration of phosphate in the water column at Station A
since 2004. Black dots represent the sampling depths.
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Figure D21: Changes in the phosphate inventory in the water column at Station A since
2004. Top: monthly inventories, Bottom: annual average
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Figure D22: Silicate (Si(OH),) concentration profiles measured during the monthly

monitoring cruises. Station B is the southernmost and deepest (>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 D23: Changes in the concentration of silicate in the water column at Station A
since 2004. Black dots represent the sampling depths.
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Figure D24: Changes in the silica inventory in the water column at Station A since 2004.
Top: monthly inventories, Bottom: annual average
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Figure D25: Particulate organic carbon (POC) concentration profiles measured during
the monthly monitoring cruises. Station A is the southern station on the
Israeli/Jordanian/Egyptian border at ca. 700 meters depth.
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Figure D26: Chlorophyll-a concentration profiles measured during the monthly
monitoring cruises. Station B is the southernmost and deepest (>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 D27: Changes in the concentration of chlorophyll-a in the water column
at Station A since 2004. Black dots represent the sampling depths.
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Figure D28: Concentrations of chlorophyll-a at Station A at the surface and at water
depths of 40 and 100 meters since 2000. Data from the years 2000-2002 were collected
during the Peace Park Project and are provided courtesy of Prof. J. Erez and Pro. B. Lazar.
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Figure D29: Monthly primary productivity and Chl-a concentrations at the upper water
column.
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Figure D30: Integrated values of primary productivity in the upper 100m of the water
column, based on the monthly productivity profiles presented in Figure D30.
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Figure 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 D35: Monthly zooplankton concentrations at the upper 100m of the deep sea.
Top - all zooplankton, bottom — divided to size fractions filtered on 1000, 500 and 200
pm filters (green, red and blue, respectively).
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Ralleh
Figure D36: 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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Daily Resolution particle fluxes
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Figure D37: Particulate fluxes caught in sediment traps since early 2014. Top- monthly
resolution inat depths of 120, 220, 350, 450 and 570 meters. Bottom- daily 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 2015 (red line) and the long-term average (1988-2014, green line). Black lines
mark the 90% of all accumulated data.
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Figure E2: Daily sea surface temperatures measured from the Underwater Observatory
jetty during 2015 (red line), the average SST for 1988-2014 (blue line), and long-term
average (1-weekrunning mean) minimum and maximum values from 1988 to 2014.
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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 LI1-190SA
Water pressure Campbell CS455
Water temperature Campbell 108

Data logger Campbell CR1000

SRWIDIZINIR-P27T PIORT DR AT IR NIMDITIRVAT TIANT IR 29293707 2IWAIT N 117 93w
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

above the sea.
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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 E10: Maximum and minimum (red and blue, respectively) daily sea-level
measurements.
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Figure E11: An acoustic Doppler current profiler (ADCP) looks up at the water column
from the sea floor 44-meters deep, on a flat surface off the southern edge of the IUI. The
ADCP is connected with a cable to the 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 40m, 20m and
close to the surface at 6m). Rose Diagrams present the frequency of a given direction by
the size of petals (each covering 30°) and the frequency of current velocity by the colored
area in each petal.
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Figure E13: Weekly dust concentrations in the air above the sea. Dust is measured on
filters through which air is continuously pumped.
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Figure E13: A major dust storm that lasted several days in early September 2015. The
photos were taken on Sept. 9, in the late morning hours.
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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, 2015.

Eilat
Genus UI Katza NR Total
Acanthastrea 19 12 15 46
Acropora 88 126 252 466
Agaricia 9 1 10
Alveopora 1 1 2
Astreopora 5 11 34 50
Balanophillya 2 2 4
Coscinaraea 16 13 5 34
Ctenactis 2 2
Cynarina 1 1
Cyphastrea 98 66 77 241
Echinophyllia 1 3 2 6
Echinopora 19 81 136 236
Favia 130 50 66 246
Favites 107 112 86 305
Fungia 7 2 9
Galaxea 1 10 12 23
Goniastrea 56 67 93 216
Goniopora 1 9 14 24
Gyrosmilia 36 5 8 49
Herpolitha 1 1
Hydnophora 3 7 10
Leptastrea 43 30 18 91
Leptoria 1 1 1 3
Leptoseris 1 1
Lobophyllia 5 20 43 68
Millepora 74 2 11 87
Montipora 42 109 148 299
Mycedium 12 12 24
Oxypora 2 2
Pachyseris 1 1
Pavona 4 76 11 91
Platygyra 9 12 12 33
Plerogyra 3 3 6
Plesiastrea 19 24 45 88
Pocillopora 21 13 12 46
Porites 33 62 110 205
Psammocora 5 41 43 89
Seriatopora 3 30 2 35
Siderastrea 18 1 2 21
Stylophora 122 115 117 354
Turbinaria 2 7 5 14
Total 978 1151 1410 3539
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Table G2: list of colonies (of all types) that were recognized in all permanent photo-sites,
in 2015.

Genus NB Dekel | Katzaa NR Ul Taba | Total
Acanthastrea 4 2 18 2 26
Acropora 11 65 89 19 8 192
Alveopora 1 3 3 11 18
Astreopora 4 1 1 6
Balanophyllia 1 1 2
Coscinaraea 1 1 1 3 6
Ctenactis 3 3
Cyphastrea 5 18 31 51 14 119
Echinophyllia 2 1 4 6 13
Echinopora 8 45 74 18 4 149
Favia 3 20 8 73 27 131
Favites 1 52 31 56 23 163
Fungia 1 5 3 1 2 12
Galaxea 1 6 1 2 10
Goniastrea 10 31 78 90 38 247
Goniopora 4 3 7
Gyrosmilia 1 1
Herpolitha 2 1 3
Hydnophora 3 3
Leptastrea 20 2 37 13 72
Leptoria 1 1 2
Lithophyton 1 1
Lobophyllia 2 7 7 5 21
Millepora 1 1 2 43 36 83
Montipora 6 57 27 7 6 103
Mycedium 10 5 15
Oxipora 1 1
Palythoa 1 3 4
Pavona 1 25 10 2 4 42
Platygyra 4 2 6 21 13 46
Plerogyra 1 1 2
Plesiastrea 4 4 7 2 17
Pocillopora 3 10 5 9 27
Porites 15 14 17 7 18 71
Psammocora 2 2 1 1 6
Rhytisma 2 8 22 3 5 40
Sarcophyton 2 1 1 1 5
Seriatopora 1 4 8 13
Sinularia 2 2
Stylophora 2 27 22 41 15 107
Tubastrea 1 1 2
Turbinaria 2 1 3
Xenia 20 30 63 5 118
Total 101 471 546 522 274 1914
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Fig. G3: An example of a 5-meter section of one of the belt transects at the NR site. Top

— mosaic picture of the belt transect. Middle — sketched coral map layer. Down —
enlargement of the area framed in the mosaic.
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Fig. G4: Recruited (indicated by arrows) and juvenile corals in permanent belt
transects. (a) Recruited Leptastrea (next to Favites). (b) Recruited Leptastrea (next to
Acanthastrea). (c) Recruited Stylophora (next to Platygyra). (d) Recruited Acropora. (e)
Upper right arrow — recruited Stylophora, upper left arrow — recruited Merulinid, lower
right arrow — recruited Leptastrea, lower left arrow — unidentified recruit. (f) Recruited
Merulinid (next to Porites).
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Fig. G6: Left- Survivorship curves of new coral recruits at the different sites. Right-
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community present at the beginning of this study. Top — IUI site, middle — NR 5 m
depth, bottom — NR 15 m
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Fig. G7: Relationships between: Left — annual recruitment and percentage of available
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(data was transformed and not presented here as the original values).
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2OIWT 2OINR2 2T NN 290MART 0 LB (3127 Tunb pxinnD) nven o vaxp LA (37 ahaw

(290713757 TOR TR YO5IR 2YA02) NITDWRY 29D 9B

Table G3: A. Recruitment and recruit mortality rates (mean per m2); B. Total numbers

of newly-recruited corals and their mortality (in parenthesis is the percent of total
recruits) sorted by families and genera.

A. Recruitment and recruit mortality

IlUl-5m NR-5m NR—-15m
Recruited Died Recruited Died Recruited Died
August 2012 15.9 6.2
December 2012 6.3 0.9 1.7 0.3 2.9
April 2013 1.2 1.6 0.4 0.3 0.6 0.1
August 2013 15.3 1.9 7.7 0.2 5.9 0.3
December 2013 1.8 0.3 0.3
Total 38.7 6.2 16.1 1.1 94 0.7
B. Total newly-recruited coral genera
IlUl-5m NR-5m NR-15m
Recruited Died Recruited Died Recruited Died
Complex clade
Acroporidae 23 (4) 1(0.2) 32(133) 3(1.3) 20(14.2) 1(0.7)
Acropora 8(1.4) 13(5.4) 1(0.4) 12 (8.5)
Alveopora - - - - 2(1.4)
Astreopora - - 3(1.3) 1(0.4) - -
Montipora 15 (2.6) 1(0.2) 16 (6.7) 1(0.4) 643 1(0.7)
Agariciidae 3(0.5) 8(3.3) 2(1.4)
Pavona 3(0.5) 8(3.3) 2(1.4)
Euphyllidae - - - - 3(21)
Gyrosmilia - - - - 3(2.1)
Poritidae 17 (2.9) 1(0.2) 17 (7.1) 7(35) 1(0.7)
Porites 17(29) 102 17(7.1) 7() 1(0.7)
Siderastreidae 4(0.7) 1(0.2) 3(1.3) - -
Siderastrea 4(0.7) 1(0.2) 3(1.3) - -

Robust clade
Merulinidae 222(38.3) 20(3.4) 67(279) 5(21) 35(24.8)

Cyphastrea 35 (6) 5(0.9) 12(5) 2(0.8) 4(2.8)
Echinopora - - 6 (2.5) 1(0.7)
Goniastrea 16 (2.8) 2(0.3) 10 (4.2) 5(3.5)
Platygyra 20 (3.4) 12(5) 1(04) 5(3.5)
Other 151 (26) 13(2.2) 27(11.3) 2(0.8) 20(14.2)
Lobophylliidae 11 (1.9) 4(1.7) 1(0.4) 4(2.8)
Acanthastrea 11 (1.9) 4(1.7) 1.4 4(2.8)
Pocilloporidae 106 (18.3) 41(7.1) 23(9.6) 1(0.4) 22(156) 2(1.4)
Pocillopora 8 (1.4) 2(0.3) 1(0.4) 6 (4.3)
Seriatopora - - 6 (2.5) 1(0.7)
Stylophora 98(16.9) 39(6.7) 16(6.7) 1(04) 15(10.6) 2(1.4)
Incertae Sedis 35 (6) 2(0.3) 11(46) 1(0.4) 6(4.3) 1(0.7)
Leptastrea 35 (6) 2(0.3) 11(46) 1(0.4) 6(4.3) 1(0.7)
Milleporidae 30 (5.2) 2(0.3) 6 (2.5) - -
Millepora 30 (5.2) 2(0.3) 6 (2.5) - -
Unidentified 129(22.2) 24(4.1) 69(28.8) 5(2.1) 42(29.8) 5(3.5)
Total 580 92 (15.9) 240 16 (6.7) 141 10(7.1)

172



2015 nawsa 9w MR MY nbav 4.7

o'y8aNnn 792y 130 NN MY on mMYP91 NI TPIND
IR,V DY | 0.3 2%9)YMYON MND NN DY D5 NNN NONT INIY
P, 130 Nva N5 HY RPN 0T
NN TNV DNNDON
MI-NNN NINNDN
, ML 02 NN |1 9YTHN AP NN NVYYN NPND 18 NI 8
;PN NPV S¥ NDNPI MV oOPNY NYMI NIRNY 1IN
INNN YA NPNINIL NINN NPNINI MEN MAYHNN
NINON NNNYA
SONN DY,V | 8 NTINY DY NP D | 180N 78, DXOIMIVN 78 | NI 12
P, onn 39 ,mropoN 39 ,pH 62 | FF OS A :nnnnd mbvan
2995 25 minvon
FACS 40
LN D2y, MY | 6 NNNNN P2 IRNYN 16 380N 4 ©DOVIIOLN 24 | INW 14
7 nMvn 8 ,nvpON 16 ,pH =N MVIN + NPON DT
MmN 9INN TNNY NNNN 8
FACS 8 29y90 8
;0 SN DY | 5 NPOINY DNN TIDY MNDT NVIN N 18-22
P I 189 MINOIT MNONT NOUIN
Y,523y,70 3 NI NN NTN MNONT 24 DT INW 25-26
TMYRIN TPNYNY NN
SN Dy 1 9Y1N AP NN nPMY 6 N 30
¥ NONPI MIAOVNMN NPAY IRIND NN
YA NPNINIL NINN NPNINI MEN MAYHNN
o1
M, PN, DY 2 NORNA NOWN M 30 MNDNT 6 NOPITAINIT DT NI 28
NI992 PNOPIINITN
oMM, ML DY | 0.3 939 N5N MO NN .DY 95 NN NINT INYII9
P, 180 VA N HY O RPN DT
NN TNV XNNDON
Y3>-NNN NANNN
523y 5NN, ML | O 3 TIDY MINDT NDOIN MNHIT NVIN NI 1-5
PN, I, NP oM MDONNN TIDYY MNONT NPOIN
YTV MT NN + DN
523y I myv 3 N9 0NN TR NPN NI 6
ADCP N0y
MY D23y NDYN 1 9Y1ON AP NN .NYM>o18 N9 9
;P PV YY NDNPI MIIVYMN NPMY NIRIND NDION
2NN YA NPINIA NISN NPNINI MEN MAYHNN
NINON NNV
:TAYNI NTHAY
Y2y
523y oM, ML | DD 3 TIDYY NMINDT NDOIN MNHIT NVIN NI 8-12
PN, I, NP oMM MDONNN TIDYY MNONT NPOIN

YTV NMT NND + DN

02 )N DY
TINNN

N7y oMY

Py VAN DN NOIN
nMN2Y

0% NTHYN
DN Yy VAN NYIVN

N2 10-11
NNN2Y Py VI NPT

IR DAY, MV | 6 NNNN P2 IRNYN 16 330N 4 DXV 24 | ININ29 15
[PalaARAY nmvn 8 ,NMYPON 16 ,pH 9N DT
MmN =N MPOIN + NPON DT
FACS 8 901195 8 NN TN 0NN 8
SN DY 7MY | 10 NTINY SV NP DD | 8NN 78, DOXVMIL 78 | TN 16
Pn (nhyalp} 39 myvpoN 39 ,pH 62 MINNY NMISAN
92917195 25 Mmnvon A,os,ff
FACS 40
1,523,790 3 NI NN NN MNONT 24 NI 22-23

TINYNIN

TPNVYNRI NN DIVT

173




SN DY 1 9Y1N AP DTN Mo 6 INYI29 23
¥ NONPI MM NPMY IRXIND NN
IV NPHIM MSN PN MIN MIAYONN
\\R)ak!
N, PN, vy 2 NONNI NOIWN I 30 MNONT 6 DINT INIIII 26
N9 POPIVININ NOPITNNIT
IR,V DY | 0.3 29171057 MND NN DY D5 NN NONT glal
ERlARN IR Nva mMnd HY IR DINT
NN TNV DNNDON
MI-NNN NININ
523y 500NN, ML | O 3 TIDYY MINDT NDOIN MNHIT NVIN N 1-5
PN, 180, NI oM MoONNN TIDYY MINOINT NDTIN
YTV NIT NN + DN
523y SR, ML | O 3 TIDY NMINDNT NN MNXONT NVIN N 8-12
PN, 180, NI oM MoONNN TIDYY MINOINT NDTIN
YTV NIT NN + DN
MY 5y NION 1 DYT)IN ANP NTTN nrM>18 N 15
INNIN NPV 5S¢ NDNPI MV NPMY NIRIND NDON
Pmn, MY NPHIM MSN PN MIN MIAYONN
:TAYNI NTHIAY NINON NNV
b)Y
523y 0.5 9Y1N AP NN MNHNT 18 NNOP XM 16
YY NDNPI MIIVYMN NDION ,IOVMNINIYII 29171957 MNd NPT
NIV RPN MISN AWNNY DINTN mMay»nNnn NYMo1
SONND DY MV | 3 NNINND P2 INIYD 80N 4 DOV 24 N 23
P Y nmYn 8 MPPYN 16 pH 16 -0 MVIIN + NPON DT
MmN 9INN TNNY NNNN 8
FACS 8 ,99y1955 8
SONND D23y, MY | 10 NTNY SY NPV D | 180N 78, DOVMILN 78 | XN 24
zalal (npYalp) 39 ,m9pYN 39 ,pH 62 | MINND MO
92911195 25 mnvon A,os,ff
FACS 40
MY, PN, Sy 2 NONNPI NN I 30 MNONT 6 DINT INM29 29
NI992 PNOPIINNITN POPIVNINT
MY,523y,70 3 NNINN MIND NTTN MINONT 24 NI 30-31
MYNIN TMIYRI NN DT
02y : NN 1 9Y1)N AP NN NYMd vy N 31
INN S¢ NDNPI MIIVSMN NPMY WY NRSIND NDON
IV RPN MISN NPNINI MEN MAYHNN
1 72YN NTIAY NTIYNN 5M
Ak
oMM, MY, Sy | 0.3 959 NO5N MO NN .DY 95 NNN NONT 99N
N2 IRA VA MmN HY RPN DINT
NINN NNV DI9NIN
-NNMN NINNN
MM D23y NDYN 1 9Y1HN AP DTN NYmol8 99N 14
INNN NPV YY NDNPI MIIVYMN NYMY NIRNY 1IN
P, YA NPINIL NISN NN MXN MAYHNN
:TAYNI NTHAY NN NMNYI
523y
oMM 02y ;70 | 0.5 5Y1N AP NN MNHNT 18 NNOP 979N 15
[EalaRAp YY NDNPI MIIVYMN NN ,TOVMNINIYI 297951 MNOd NPIT1
NIV NPHINM MSN AVNNY OMNMN mMaw»nnn NPMa
oMM 02y ;0 | 6 5S¢ NPV PN 78, DYV 78 99N 20
zals) DN NTINY 39 ,pH 62 380N :INNND MIVON
™MNYN 39, NPIPON AOSFF
PN 997195 25
FACS 39
LONIM DY, Y | 3 NNINND P2 INIYD 80N 4 DOOVIVY 24 219198

P,

mnvwn

8 NMYpPoN 16 pH 16
mnon
8,9997195 8

FACS nmoamnx,

8 -N MVLIN + NPON DINT
N TINT MINN

174




923y ,pIN MY

mav»nn NPTl
Yy DY DINNIIN
mav»nn NN

539y NYAIN NIASN
DOMINONY MaAY»NN
NONN DIN NIMNVA

99N 22
MIAY»NN NYMY NANN
DONNOND

M,52Y, PN 3 M NIND NPT MINDNT 24 999N 26-27
TNYUNIN TMIYRI NI DT
92y : NN 1 9Y1IN AP NN DM vy 979N 28
SN Y NONPI MV NYMY WY NIRNND MDY
:1TAYNIa NTHAY NIV RPN MISN NPNINIA MSN MAY»NN
525y
MY, PN, Sy 2 NONNA NOWN M 30 MNPNT 6 59N 29
NI992 PNOPITNNIIN NOPITNNIT DT
oMM, MY, Y)Y | 0.3 959 N5N MNOD NN .DY 95 NN NINT NN
PN, I Y Nva mMNd HY > RPNHY DT
NINN NNV NN
3-NNN NINNN
523y YNNIV o3 MNDT Y MPIN NN 3-4
[ZAlARAIY MPOIN
523y, oyl DMNNYN OV NTTH MLYS YN 4 NIANN NN b
DY NPYTAY MIAYHOAN | MAYMONN YIIYN NIANN
NNV DINNION NINDN NNNYI DNNON
NINON
SN, ML YAy |1 9YHN AP NN DPMD 18 NN MWD 11
7 5¢ NDNPI MIIVSMN IMNSN NNIYN INND | NPMY NIRHND 1PN
NIV NPHIM MSN MNONT 18 NN NPNINIA MEN MAY»NN
NN ,AVMNINIYI NINON NNPYN 1NN
aWNNY OMNMN
523y 0.5 9YN AP NN MINDNT 18 NP NN 10
YY NONPI MIIVYMN NN ,I0MNINIA 2590 NP
IV RPN MISN 2VNNY 0NN
523y Y PN oyl D> 2VY NOD NPT WY MDD YONN DN NN 12
o D> WY NDD DINN
MNOTHIIN DI PNITHI
5y 0 PN oyl DY 2WY N NN VY N0 NN DN NN 13
o D> 2AWY NDYD DINN
NN DI NN
920y, 17”0 6 NNINNN P2 INIYD 80N 4 DOV 24 NN 18
P, NN nmYn 8 MPPYN 16 pH 16 91N DWW T
mNYn 8 -N MVYIN + NPON DT
FACS 8 ,99y55 8 NN TNNT MINN
ONIND D23y v | 6 NTNY SY NPV D | 78, DIVIILN 78 NN 19
Pmn onn 39 ,pH 62 330N S NND MM
mMPYon 39, NPIvpIN OS, FF,A
FACS 39 9991119525
920y HNONN , NV o 77059 MNPNT NN 78, DOMILN 78 N 20-21
[alAlRA M YYD 39 ,pH 62 330N MyLIN
mnevn 39 NP
TIINMN 9795 25
noNFACS 39
2WNN1A M MINDNT
MINDNT IY MOIN
923y : NN 1 9YTIN AP NN DYMY vy NN 26
oSNNI YY NDNPI MIIVYMN NYMY WY NIRIND NDMN
1 T2YNI NTHAY IV RPN MISN NPNINIA MXN MAY»NN
Y2y
5y 0.5 SYTHN ANP NTTH MINONT WY DNAP NN 27
H¢ NDNPI MIIVSMN NN ,IVMNNIDII 29YM95N MNd NP1
IV NPINIA MSN AWNNY 0NN mMav»nnn NPmMva
NP, PN, vy 2 NORNA NOWN I 30 MNONT 6 POPIDNNIT DINT INN 28
X992 PNOPITNINND
IR,V DY | 0.3 979171950 MND NTTH DY Y5 NNN NONT »Y

P I

vl

mMNd Y *nPNRY DT
NINN NIV DN NYON
>-NNN NANNN

175




1§03, D3y

DY NN APYN
DN NITYa NV
YA OWIIAP DY

MYap MNP 5 DN
N NTaYNa

N4
DOY12P DO DY
PN NTIYNI

%03, Y3y

DY NN APYN
DN NITYa NV
YA OWIIAP DY

MNP MTIPI 5 DN
NaNva

N» 7
DOY12P DI DY
NANVI

SN,V DY |1 YN AP NI DYMD 18 NNXIN M 8
7 S¥ NDNPI MV NNINON NNIYN INND | NPMD NRNIND NIYY
NIV NPHM MSN MNONT 18 NN NPNNI2 MIN MIAYONN
NN ,AVMNNIYNI NIMON NNPYN INNA
aUNNY OMNMN
520y 0.5 DY ANP NTIN MINONT 18 NNMP n»9
Y NONPI MV NN ,I0MNINIDIA 2905 NP
NIV RPN MISN AVNNY 0NN
;0 8 PN no»oN oY1 NV NI2N PO TIIND DNON NPID NP9
b)Y noIPM NDIM OONNN NN DMWY DONN MDY
0N .AWNNY 0NN NINON NNNYN
awnna
»,523y,70 3 NN NN NTN MNONT 24 M 9-10
TNYUNIN TMIWRI NN DT
, MV ¥ PN NN oY1 NVYN NN PO TIND ONNON N0 N1l
523y nodM NN OONNN NN NMNIYA DONN MDY
oMMN .AYNNY 0NN NINON NNNYN
awnna
;Y 18 PN NN oY1 TNVYN NN PO TIIND DINNON NP0 ny» 14
b)) no»dM NN OINNN NN DMWY DONN MY
OMMN .AWNNY 0NN NINON NNNYN
awnna
NN DY MY | 3 MNNN P2 IRNYN INNN 4 ©OVMLN 24 n» 15
»y» nmYn 8 MPPYN 16 pH 16 Y9N DM T
mnPoYn 8 - MVLIN + NPON DT
FACS 8 ,979y955 8 NN TNNT MINN
IR DY MV | 6 SV NPV PN 8NN 78, DUV 78 | 116
Pm 00N NTINY 39 ,n5pON 39 ,pH 62 | miannd Navan
,97917195 25 minvon A,OS,FF
FACS 39
2 52y HNOIN o 71050 NMINHDNT NN 8NN 78, ©XVIL 78 | MY 18-30
Pmn YYD 39 ,7m9p9N 39 ,pH 62 | MPDIN
2995 25 minvon
nHONFACS 39 monx
2WNN1A M MINDNT
MINDIT IY MOIN
¥,V NN oY1 TNVN NN PO TIIND DINNION NPID N 16
no»dm NOOM OOINNN INNA NN DONN MDY
0N .AWNNY 0NN NIMON NNNYN
awnna
¥,V YN oY1 NV NI2N PO TIIND DNIN NP0 Ny 17
noPM NDIHPM OINNN INNA NNYIA DONN MDY
0N .AWNNY 0NN NIMON NNNYN
awnna
2923y 2 PN YN oY1 D> 2VY N PO VY NDYD DIDND DY | NP 17
1987 91N DN 198 9IN2 DY WY PO
, YV ¥ PN NN oY1 NYN NN PO TIIND DINNION NPID M 18
b)) no»dM NN OOINNN NN DMWY DXONN MDY
oMMN .AYNNY 0NN NINSP
awnna
523y ,70 18 nodN oY1 NMIVN 1IN PO TIIND DINNON NPID n» 21
no»dM NN O¥INNN NN NMNYA DXINN MDY
oMMN .AWNNS 0NN NIRNP
awnna
;M0 18, PN nodN oY1 NMIVN 1IN PO DYNNYRN NN PO NP 22
5y no»dMm NTIYN2 DONNN TIND | INNI 7NYIA DONN MDY
oMMN DN NOOM TON | NINON NNNY
awnna .avNny

176




SPI LN N | 1oY DMNONN NIIN N DMNINN NN PO NP 23
NYPN 92y 52 DIANN YTIINY NYI TINON MY 192 OMNMNONN NN PO
DINNYNN NINON
523y ,mMV nooN oY1 NV NI2N PO DOMNONN NN PO N 24
nodM NNV DONND TN | 1NN NNV DONN MDD
oMMN AYNND DXIMN NDIDM | NINDN NNBYN
awNna
NYPN PN or1l VINTO NOON VTOIND NDYHN N 24
9IN MINNINVIN 9NN INA VINYTO NODIN
AN
MY, PN, Yy 2 NONNP NN I 30 MNONT 6 MY 26
NI19192 POPIVININ NOPIVNNIT DINT
02y : NN 1 DY ANP NTIN DN vy Y 24
SN Y NONPI MO NYMY WY IRNND MDY
:1T2YNa NTHAY YA NPNINIL NINN NPNMI MXN MAY»NN
920y
DI GCINPRYA) noY8 oY1 NMIVN NIIN PO DYNNYRN NN PO M 25
523y nodM MIAPN PIN DI NI/RYP2 DONNN TINRD | NYONY MNP 'P) DIDN
oMMN N/RSP DY nova AYNND DXNMN NDIDMN | NYNYPA 7NV DONN
awnna
923y NDYN 1 9YTIN AP NN DYMY vy M 28
INN ¥ NONPI MV NPMY WY NIRNIND NDHY
:TAYNI NTY NIV NPHIM MSN NPNMI MIN MAYHNN
b)Y
;0 18, PN n>Y8 oY1 VYN 1IN PO DYNNONN NIAN PO ”P» 29
b)) no»dM N7NYL DONNN TIRD | IV DONN MDY
OMMN NDIdM NINON NIMON NMNYI
awnna .AUNNY DINNIN
DI GCINPRYA) noY8 oY1 MVYN NIIN PO DMNONN NIAN PO MY 30
b)) no»dM N7NYL DONNN TIRD | IV DONN MDY
oMMN NDIdM NINON NN NMNYI
awnna .AUNNY DONNIN
ORI,V DY | 0.3 99171950 MNI NN DY Y5 NNN NPT "oy
[EalAIR3 ) vl N HY > RPN DT
NN NNV NNDON
I-NNN NONNDN
PN Y2,V 18 | NOON DY L NV NN PO DMNONN NN PO My 1
nodM NNYP2 DONNN TIND MV DONN MDY
oMMN AVNNY DNNIN NI | NINON NINYI
avnna
523y ,pIN MY 2
YR NNY ONP
;0 N PN YN oY1 NV NI2N PO DMNINN NN PO Wy 1
52y noIPdM NN DONNN TIND YA DINN MDY
0N AUNNY DINNIN NN | KN¥PI
awNna
;710 )80 nYN oY1 NV NI2N PO DMNINN NN PO WY 2
noPM NI DINNN TIND MNYIA DONN MYWON
oMMN .AvNnY DONNIN NN NMNYI
awNna
523y, 3 MINND NIND NPT MINDNT 24 Y 6-7
TYNIN TINYNI MY 0WT
SN LML DY | 3 9Y1HN AP NN NPND 18 NNXN "oy 8
¥ NONPI MIAOVNMN NNV Mav»nn neYMY 18 NIRNIND NYYN
NIV NPINIA MISN NINON NN MXN MAYHNN
DR TGINPRYA) noYN oY1 NIVN NN PO OYNNYRN NN PO w9
b)) no»dM NNYN DONNN TIND | IV DONN MDY
DNMIN NOPOM 7NN NIMON NNNYN
awnna .AVNNY 0NN
, IV 18 PN NN oY1 VYN NN PO OYNNYNN NN PO WY 12
523y noPM NNNPA DONNN TIND MNYIA DONN MO
DNMIN AWNNY DXNNIN NDION | NP
awNna

177




SONTIND DY,V | 5 NNINND P2 INIYD 80N 4 DOV 24 MY 13
[Palak nmvn 8 NMYpPON 16 pH 16 9N DT
mPYn 8 -N MYIN + NPON DT
FACS 8 529195 8 NN TNNT MINN
LN 52y 710 | myw 10 5S¢ NPV PN 8NN 78, ©XVMLY 78 | DY 14
Pmn DN NTINY 39 ,79poN 39 ,pH 62 | : 1INND MWTIN M>9N
929193 25 Mnvon StA, FF, 0S
FACS 39
521y 8% nooN oY1 1MYN NIIN PO OMNONN NN PO Y 15
nodM NUIDM OONNN TNND | NMIVIA DONN MDY
oMMN .AYNNY 0NN NIMON NMNYI
awnna
,TI0 )80 DAy nooN oY1 NV NI2N PO DOMNONN NN PO MY 16
no»dm NDIIM DINNN TINY YA DONN MPYY
oMMN .AYNNY 0NN NNYP2
awNna
S5y, PN 1 DOMNINN NN PO DMNONN NN PO "oy 19
TN NTAYNHN INNI V1A OONN MDY
N NTIVHIN
52y, PN 1 DOMNNONN NN PO DMNONN NN PO "9y 20
NINON NNNIYN INNI VI DONN MY
NN NNNYI
MYV, PIN 1 DOMNONN NN PO OMNYRN NN PO "y 21
TN NTAVHN INNA V1A OONN MDY
NN NTIVIN
LYY, PN 1 DOMNONN NN PO OMNYRN NN PO Y 22
NI/NNPDA V1A OONN MDY
NINNPA
, 92y, PN 1 OYNNYRN NIIN PO OMNOND NN PO MY 23
N NTaYNa MV DONN MDY
NN NTIVIN
,TIV 180,50y Ty orl NIV NN PO TIND DNNON NP0 Y 24
zals) NI NYON DNMN O¥ONNN MV DONN MDY
oMMN avnnd NIMON NNNY
awNna
923y NDYN 1 SYTIN AP NN DYMY vy o 27
oMM ¥ NONPI MIAOVNMN NPMY YW NRNIND MDY
:TAYNI NTY NIV NPHIM MSN NPNMI MIN MAYHNN
Y2y
P, by 2 NORNA NOWN M 30 MNDNT 6 Dy 28
NI992 PNOPIVININ NOPIVAINIT DT
ML YY, PN 1 DMNINN NIIN PO DMNONN NN PO Yy 29
NI/NSPA MNYIA DONN MO
NINSPA
ML YY , PN 1 DMNINN NIIN PO DMNONN NN PO "9y 30
NI/NSPA MNYI DONN MYWON
NIYNSPA
IR,V DY | 0.3 99171950 MND NN DY Y5 NNN NPT VOMIN
P 0 180 vl N HY > RPN DT
NIAN MMV 29NN
MI-NNN NONNDN
, 02y, PN 1 OYNNYNN NIIN PO OMNINN NIIN IPO VOMIN 2
RN NTIYNI MNYIA DONN MO
NN NTIVIN
180, 523y, PN 1 OYNNYNN NN IPO OMNINN NIIN IPO VOMIN 3
ML RN NTIYNI MNYIA DONN MYWON
N NTIVIN
, MV DY, PN 1 OYNNYNN NN PO OMNYRN NIIN PO VONIN 4
130 NI/RNSPA V1A OONN MDY
NINYP2
P0,070,5923y,18% | NTay oy 1 VYN NN PO TIND DNNON N0 VOMIN 5

+ MN8NV
nodN
0NN
awnna

NDIOM 2 DOINNN
AwNnd 0NN
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P0,070,5923y,18% | NTay oy 1 NMIVYN 1IN PO TIIND DINNON NPID VOMIN 6
+ MO8 NY NDIOM 2 DOINNN MNYI DONN MY
noIdN .2AWNNY DNMIN NNNP2
0NN
awnmna
SN, ML DY | 3 9YTHN AP NN nPMY 18 NN "9y 10
HY NDNPI MV MY Mav»nn nPNY 18 NNNINY NN
VA NP MNN NINoN NPNMI MSN MIAY»NN
10, DY, PN 1 OMNONN NN PO OMNONN NN PO VOMNIN 11
ML RN NTIYNI MNYIA DONN MO
NN, NN NTAVHN
DONNON MIAYNN NPMD
523y, 0 3 MIND NIND DTN MINDNT 24 VOMIN 10-11
TNYNIN TMIVYNI NNIN DT
,98070,PIN,5Y | oY1 NNV DT PO DT NPIY NIHY VOMIN 12
N NINMON NIMON NNNYIL ONT PO
NN
987,75y | oY1 NNV DT PO DT NPIY NIHN VOMIN 13
N NINMON NIMON NNNYIL ONT PO
NN
SONIND D2y, | 5 NNNN 2 INNYN 80N 4 DOV 24 VOMIN 16
P Y nMvn 8 MPPYN 16 pH 16 8 - MVYIN + NON DINT
MPN NN TNNY NINN
FACS 8 59155 8
v, Sy 1 DINYRN NN PO DMNYRN NN PO VOMIN 17
N NTIYNI NV DONN MY
,NNYN
oMM DY 70 | mvw 10 SV NPV DD 80N 78, DOV 78 | 181N
Pm 02N NTINY 39 ,m»IopHN 39 ,pH 62 | D71 DY NOMWN MDD
997195 25 Mnvon ;NN
FACS 39 A, B, OS |FF
MY, Y)Y 1 DMINYNN NN PO DMNONN NN PO VOMIN 19
N NTIYNI NV DONN MY
T DTN
.98, PIN,0Y | oY1 NNV DT PO DT NP0 NN VOMIN 20
N 77oN NIMON NN ONT PO
N
P, by 1 DMINYNN NN PO DMNONN NN PO VOMIN 24
PN NTIYNI MNYI DONN MY
T NTIVNN
PN, by 1 DMINYNN NN PO DMNONN NN PO VOMIN 26
RN NTIYNI MNYIA DONN MY
T NTAVNN
923y : NN 1 9YTIN AP NTIN DYMY vy VOMIN 30
SNIN YW NDNPPI MHAVIM NPMY WY NRNINY NYWS
;N TaYNI NTHY VA NP MNN NPHMI MSN MIAY»NN
52y
oY MY, | nTay oy 1 OIVYN NN PO | TIND DNNONR NP0 | 120V 1
189 nodN TNYN NIV | NNV TPNIVN NNV PO
DINIMN nINON
awNna
P, Y2y 2 NONDA NOWN M 3N MNONT 6 92000 2
N9 PNOPIINNITN NOPIZNNIT DT
189, 52y 1 DMNONN NN PO DMNONN NN PO 920VaD 6
PN NTIYNI MNYIA DONN MY
T NTIVNN
523y,70 3 MNIND NIND NPT MNONT 24 920V9D 6-7
TNYNIN TMIVUNI NN DT
SN LML DY | 3 9Y1IN AP NN nPND 18 NNXN 92NLVID 7

YW NDNPPI MV
IVA NP MNN

NNV Mav»nn
NINON

nPNY 18 NNNINY NN
NPHIMI MSN MIAY»NN
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LINTIN DY, MY | Myw 10 5S¢ NPV PO JNNN 78, ©XVILY 78 | 12NVID 9

zala) 0N NTINY 39 ,mYpYN 39 ,pH 62 | : TINND MWTIN M>aN
929193 25 Mnvon StA, FF, 0S
FACS 39

INIM Y2y, v | 5 NNNNN P2 INNYN NN 4 DOOVIVY) 24 921V90 10

[EalAIRA nmwn 8 MPPYN 16 pH 16 Y9N DINT
mPYn 8 -N MVYIN + NPON DT
FACS 8 579155 8 NN TINT MINN

;ML DY SN | 3 NYYIN YION NPIO NYAY N NOWN 92HVAD 16

”» 19190 1NN NN ON NP9IN MON PO
TN NTIVNI N NDON

,70 52y, PN 3 NPYIN MION NP0 NYADY N NN 920V 17

”» 199N 1NN NN ON NP9IN MON PO
TN NTIVNI N NOON

,7M0 52y, PN 3 NPYIN MION NP0 NYIDY N NN 9210V 20

SN IV 7INON NNV INNA NN ON NP9IN MON PO
190N NNNYIA NDY NYIY

IR,V DY | 0.3 9Y9)71057 MND NN DY D5 NN NONT IMVPIN

P, 180 VA MNd HY > RPNHY DT
NIAN MMV 29NN
-NNN NONNN

SN LML DAY | 3 9Y1HN AP DTN NPNY 18 NNXN VPN 6

5¢ NDNPI MV 17NV MaAYv»Nn nYMY 18 NRXNY NYHN
NIV NPHIMI MSN NINON NPNINIA MIN MIAYONN
NYPR PN 1 mMoNNY D90 NP 1A NP>TAY OOIN NTID VPN 12
DY0IN2 monNNm DXV DT D901 MONN PO
523y P orl mMaY»nNn N0 NIANT NIRNND NN VPN 15
NPMY DY DMNION mMav»nns nPm> DMNNON MIAYMONN NPMD
mav»nn NTAYNN INNI DNNON
N
2 M0 PN oM 5 5T NPT NN NP0 | THIND DYV PO IVPIN 18-22
D23y )89 ©0Y2 DY DMNION Npblan NN NI INNIPR MIND
Nghlak! MYIN DY MY POV
DN YavN
IONIM D2y v | 5 NNNNN P2 INNYN 80N 4 DUV 24 92IVPIN 25
P o nmvn 8 NMYPON 16 pH 16 9N DT
mnoYn 8 - MVYIN + NPON DT
FACS 8 201195 8 VNN TN THNR
IR DY MY | MYV 10 SY NPOYVM D NN 78, DYV 78 | T2IVPIN 26
zals) DN NTINY 39, mYpYN 39 ,pH 62 | : 1INND Mdon
92977195 25 Mnvon StA, FF, 0S
FACS 39
P, Yy 2 NORNA NOWN NI 30 MNONT 6 J2IOPIN 27
NI992 PNOPIVININ NOPIVNNIT DINT

ORI,V DY | 0.3 979171950 MND NN DY Y5 NNN NPT RETARNN)

P 0 180 Nva N3 HY > RPN DT
NIAN NNV NN
>-NNN NONNN

70, M NIHN 1 5Y1)N AP NN DPNY vy 92/ 3

1N TAYNI NTAY S¢ NDNPI MIIVSMN NYMY WY NIRSIND NP

189 NIV NPHIN MSN NPNINIA MSN MIAYONN

PN ,PIN 1 monny D¥9°90 NPT NPYTI5 DOOIN NTIO 9202 11

(np>hjal D72 MINNY D9V D72 MINNY D90 PO
MY, Yy 1 DY MINN APYN MNP MTPY DN RETARN ]
DYIPN MY NINVA opTa NPRNM NN OON
YA DYIP DM DOYIAP DO
Sp1a
520y, 3 NNINN NIND DTN MNONT 24 9220 8-9
TNYUNIN NIWRI NI DT
LINOND LMV DY | 3 9Y1ON AP NN nPMY 18 NNNN 92”21 9
”» H¥ NDNPI MV NNV MaYv»NN nYMY 18 NRXINY NYYN
NIV RPN MSN NINON NPNINIA MSN MAYHNN
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523y Y orl mMaw»nn NI NIANM NIRNNY NN 92man 11
nPMY DY DMNION maw»nnd nrno DMMNIN MIAYMNN NPNID
mav»nn NNNPYN NN DNNON
NINON
LN LDV, 180 3 NPYIN 0N NPID NYIDY NIY NYON 92m2Nn 16
ny» NONN NN mMMN »MoN nYYIN MON PO
N NTIVNI NP NYION
NP ONNN DY 3 NPYIN YON NPID NYIDY NIY NOON 92n21 18
NONN NN NPLIN MON NPSIN MON PO
TN NTIVNI N NOON
BIRIPERY 3 NPYIN 0N NPID NYIDY NPY NYON 92H21n 19
NONN INNA NPLIN MON NPSIN MON PO
TN NTIVNI N NOON
ONND DY,V | 5 NNINNN P2 INIYN 80N 4 DOV 24 92020 22
Al IR )M nmwn 8 MPPYN 16 pH 16 >IN DT
MNYN 8 -N MVYIN + NPON DT
FACS 8 529195 8 NN TNNT MINN
LN DY MY | Myw 10 SV NPPVM D NN 78, DYVIILY 78 | 1202 23
P 0N NTINY 39 ,79p9N 39 ,pH 62 | : 1INND MDN
997195 25 Mnvon ,FF OS ,ST A
FACS 39
;P ,ONIN MY | O3 MNXDNTI NVOIN MYIN 921021 24-26
523y MoANIN MYIN
523y, Y NYWON 1 9Y1N AP NN DN vy 92H21 29
1 T2YNI NIY YY NDNPI MIIVNMN NYMY WY IRIND NDWN
pabY NIV NPHINM MSN NPNNIA MIN MIAYONN
P, Y2y 2 NONNI NOIWN I 30 MNONT 6 92020 30
N9 POPIVININ NOPIVNNIT DINT
ORI,V DY | 0.3 259)YMY5N MND NN DY 95 NN NPT 92N0NT
P, 180 Nva NI SYHOIRPRY DT
NIAN MMV 29NN
-NNN NONNN
IR,V DY | 3 9YHN AP NN nPMY 18 NN 92087 9
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NIV RPN MISN NINON NPNINIA MSN MAY»NN
523y,pM 3 NNINN NN NTTN MNONT 24 92087 13-14
TNYUNIN TMIYRI NN DT
SONTND DY,V | 5 NNINNN P2 INIYD ANNN 4 DXVMIVN 24 | 1ANNT 20
P Y nmwn 8 MPPYN 16 pH 16 >IN DT
mMPYn 8 -N MVYIN + NPON DT
FACS 8 mommbag | MNATIRY 7mnn
LN DY, M0 | Myw 10 S5V NPPVM D JN0N 78, DXL 78 | I2INT 22
zals) DN NTINY 39 ,mYpYN 39 ,pH 62 | :1INND Mo
991195 25 Mnvon ,FF OS ,ST A
FACS 39
;P ,ONIN MY | 03 MNDTI NVIIN MYIN 92087 23-24
PN, OY 29NN MYIN
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NI992 PNOPIVININ NOPIVNNIT DINT
523y, MY NN 1 9Y1HN AP NN NYM> vy 92087 31
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