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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 Israel's National Monitoring Program in the Gulf of
Aqgaba (Eilat) - NMP — in 2018. 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 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, allowing us to seek inter-annual 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 to 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. The frequency of visiting the array of sediment traps that is moored on the sea floor at
600 meters depth was reduced and so is our resolution in measuring the vertical flux of particles
descending through the water. We have increased the frequency of monitoring sea grass cover from
annual to winter-summer surveys that will allow us to follow seasonal changes.

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 1UIl 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 24.0+4.0%, lower than last year's average (25.3+£3.6%). The average
colony density this year was also lower, 28.2+3.6 colonies per ten-meter long line transect,
compared to last year's 30.2+3.2. The average colony density at all sites increased from 2010 to
2017, although year to year changes are small.

Over the monitored period a significant increase in the average live coral cover was measured, but
this trend seems to be weak in recent years.

Size of stony coral colonies — The characteristic size of coral colonies varies between monitored
sites. At the Ul 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 since then and until this year
an increase in coral density, including small colonies, was documented. This year coral density
declined and only medium-sized colonies increased in number. 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. It
seems likely that the decrease in average LTI in Eilat stems, at least in part, from better 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's coral cover at the reef flat remains without change, while a
slight increase in stony coral density was measured, following a few 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.

The coral reserve lagoon —Environmental conditions at the lagoon are harsh and it is dominated by
a small number of coral taxa, and coral diversity is low. The dominant coral at the nature reserve
lagoon is coral Stylophora pistillata (comprising some 40% 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 this year decreased and it 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 initial findings. In every year there are
more settlers at the nature reserve site than at the 1UI, and they also seem to grow better.
Settlement pattern at the reserve is more constant throughout the season, whereas at the 1Ul the
largest number of settlers was found on plates retrieved in September, and on plates retrieved
later, a drop in the number and size of coral spats was documented.

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. Its density fluctuates from year
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to year and dictates the density of the entire urchin population. In the past two years sea urchin
density has decreased in the fore-reef sites. The density of the urchin Echinometra mataei is
increasing in recent years.

Coastal Environs

9.

10.

Nutrient and chlorophyll-a 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. Similar to the pattern observed in the past
two years, this year's mixing started early but cooling stopped and mixing ended in February,
having reached a maximum depth of 320 meters. As a result, most concentration measurements
this year were low, similar to those of other shallow-mixing years. 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. One exception is the chlorophyll
concentration measured in August at the "Fish Farms" sampling site. A somewhat elevated silica
concentration was also noted, but there were no other abnormal concentrations at this or other
stations. Since summer is usually an oligotrophic season in Eilat this measurement could be linked
to the nearby Kinnet channel outlet.

Sea-grass — In the 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. It seems that sea-grass cover
is not stable between years, but it is still early to determine underlying processes. This year
seagrass cover at both sites was also surveyed in winter and was found to be considerably lower. It
is likely that seagrass cover fluctuates seasonally, but seasonal surveys should be repeated to
characterize these changes.

The deep water column

11.

12.

13.

Vertical mixing — Cooling of the water column was early and rapid, but also stopped early at a
maximum depth of 320 meters. This is the sixth 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 a
shallow depth and the deep waters continued to accumulate nutrients and to be depleted of
oxygen, although at a slow rate. Six 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.
Chlorophyll-a, phytoplankton and primary productivity — Concentrations of chlorophyll-a and the
concentrations of unicellular plankton in the water column measured this year are characteristic to
years of shallow mixing. The pattern of primary productivity was similar to the past few years,
without outstanding values, such as measured in 2015. The annual average productivity was a
little lower than that of the previous year and similar to that of the interval 2010-2014.

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 frequency 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.

Supplementary continuous measurements

14.

Sea surface chlorophyll-a next to Eilat's coral reef (daily measurement) — Chlorophyll-a
concentrations fluctuate sharply and frequently. In accordance with this year's early mixing, chl-a
concentrations were high relative to the multi-annual mean in January and February and an
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additional peak was measured in May. Throughout most of the chlorophyll-a concentrations next
to the reef were lower than the multi-annual average and there was no significant spring bloom.

15. Sea surface temperatures next to Eilat's coral reef (daily measurement) — Sea surface temperature
was higher than the multi-annual average throughout the year and also higher than the 90%
percentile of the past thirty years.On average this was a particularly warm year and the average
annual SST was the highest measured so far, higher than that of 2010. An overall rise in SST next
to the nature reserve reef is documented since 1988.

16. Meteorology (continuous measurement) — Meteorological measurements reflected a regular
annual cycle without significant abnormalities. SST measured continuously at the IUI pier was
high throughout the year, with a maximum of nearly 30°C and a minimum that was half a degree
higher than that of the preceding two years.

17. Rain events — Several rain events occurred this year, with a particularly intense rain storm at the
end of April (14 mm were measured ot the 1UI) that brought considerable runoff and suspended
sediment to the sea.

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 then, the average coral cover at Eilat ranges
between 24.0% and 25.3%. Changes in live coral cover are not uniform and vary from site to site,
but overall a significant rise in coral cover is revealed by NMP measurements. In recent years the
trend of increased coral cover seems weaker and this year a slight decrease was measured.

2. Stony coral density and size — Average coral density between all monitored sites is also gradually
increasing since 2010 and is higher than that of the initial years of monitoring, although year to
year changes are small and this year a slight decrease was noted. 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
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high concentrations of nutrients, particularly at the northern sampling stations, are again
occasionally recorded in recent years.

6. 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.

7. 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 indicating a healthy habitat.

The deep sea water column

8. 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 year’s mixing of the water column was to a shallow depth and it is the sixth year in which
deep waters are not mixed with surface waters. Therefore, nutrient concentrations continued to
rise, and oxygen concentrations to drop, but the rate of change is small and values are still less
acute then those preceding the deep mixing of 2012 and it seems that the system is close to
equilibrium.

9. Water temperature — The temperature measured in the deep water was at a low in the years 2007-
2008 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 trend of rise in sea surface temperatures in Eilat is documented since 1988 and
the annual average SST this year was the highest measured during the monitored period.
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Figure C10 (p.92): Salinity at the coastal water sampling stations since 2004. Gaps in the data reflect failure of the analytical
instrument.

Figure C11 (p.93): Temperature at the coastal water sampling stations since 2004.

Figure C12 (p.93): Secchi depth measurements at the coastal water sampling stations since 2004.

Figure C13 (p.97): 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.98): Prevalence of the six gut parasite species examined in S. rivulatus.

Figure C15 (p.98): Intensity of infection of the six gut parasite species examined in S. rivulatus.

Figure C16 (p.99): Bush Index for the importance of infection of the six gut parasite species examined in S. rivulatus.

Figure C17 (p.101): 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.103): 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.106): 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.107): The number of live foraminifera species per gram dry sediment at sampled locations between summer
2008, immediately after fish cages were removed from the area, and summer 2014.

Figure C21 (p.108): The number of live foraminifera spcies per gram dry sediment at sampled locations since the summer of
2014.

Figure C22 (p.109): A photo of seagrass cover along the 20m depth transect on the southern coast of Eilat.

Figure C23 (p.110): Seagrass cover at three depths in the northern and southern beach sites of Eilat.

Figure C24 (p.110): Four-year average seagrass cover at three depths in the northern and southern beach sites of Eilat.
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Figure C25 (p.111): Seasonal (summer and winter 2018) changes in seagrass cover at the northern and southern beach sites of
Eilat.

Figure D1 (p.115): Temperature profiles measured using a CTD during the monthly monitoring cruises.

Figure D2 (p.116): Changes in water temperature at Station A since 2004.

Figure D3 (p.116): Changes in water temperature at depth (400m to 700m) at Station A since 2000.

Figure D4 (p.117): Salinity profiles measured using a CTD during the monthly monitoring cruises.

Figure D5 (p.118): Changes in salinity at Station A since 2004.

Figure D6 (p.119): Dissolved oxygen concentration profiles measured during the monthly monitoring cruises.

Figure D7 (p.120): Changes in concentrations of dissolved oxygen in the water column at Station A since 2004.

Figure D8 (p.121): 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.122): Changes in dissolved oxygen concentrations in 400m to 700m water depth at Station A, since 2000.

Figure D10 (p.123): Depth profiles of pH values measured during the monthly monitoring cruises.

Figure D11 (p.124): Changes in pH in the water column at Station A since November 2006.

Figure D12 (p.125): Alkalinity profiles measured during the monthly monitoring cruises.

Figure D13 (p.125): Changes in alkalinity in the water column at Station A since 2004.

Figure D14 (p.126): Nitrite (NO2") concentration profiles measured during the monthly monitoring cruises.

Figure D15 (p.127): Nitrate (NO3z") concentration profiles measured during the monthly monitoring cruises.

Figure D16 (p.128): Changes in the concentration of total oxidized nitrogen (TON= NO3+NO>) in the water column at Station
A since 2004.

Figure D17 (p.128): 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.129): Changes in nitrate concentration water depth of 400m to 700m at Station A since 2000.

Figure D19 (p.130): Phosphate (PO4®) concentration profiles measured during the monthly monitoring cruises.

Figure D20 (p.131): Changes in the concentration of phosphate in the water column at Station A since 2004.

Figure D21 (p.131): 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.132): Silicate (Si(OH)4) concentration profiles measured during the monthly monitoring cruises.

Figure D23 (p.133): Changes in the concentration of silicate in the water column at Station A since 2004.

Figure D24 (p.133): 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.134): Changes in silicate concentration water depth of 400m to 700m at Station A since 2000.

Figure D26 (p.135): Particulate organic carbon (POC) concentration profiles measured during the monthly monitoring cruises.

Figure D27 (p.137): Fluorescence profiles measured using a CTD during the monthly monitoring cruises.

Figure D28 (p.138): Chlorophyll-a concentration profiles measured during the monthly monitoring cruises.

Figure D29 (p.139): Changes in the concentration of chlorophyll-a in the water column at Station A since 2004.

Figure D30 (p.140): Concentrations of chlorophyll-a at Station A at the surface and at water depths of 40 and 100 meters since
2000. The apparent rise in chlorophyll concentration at 100 meters depth is statistically significant (randomization test,
P<<0.001).

Figure D31 (p.141): Monthly phytoplankton concentrations of prokaryotes (Synechococcus and Prochlorococcus), and pico-
eukaryotes in the water column at Station A.

Figure D32 (p.142): 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.144): Monthly concentrations of hetrotrophic bacteria in the water column at Station A.

Figure D34 (p.145): Monthly primary productivity and Chl-a concentrations at the upper water column.

Figure D35 (p.145): 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.146): 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.147): Integrated values of primary productivity in the upper 1200m of the water column for each month since
2010, based on the productivity profiles measured once each month.

Figure D38 (p.148): Average daily primary productivity in the upper 100m of the water column for the months June-October,
since 2010.

Figure D39 (p.149): A double plankton net (*Bongo") towed from the boat in deep waters.

Figure D40 (p.150): 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.

Figure D41 (p.151): 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 um filters.
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Figure D42 (p.153): 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 D43 (p.154): 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.155): Chlorophyll a concentrations sampled daily at the Underwater Observatory jetty in 2018 (red line) and the
long-term average (1988-2017, green line).

Figure E2 (p.156): Chlorophyll a concentrations at the sea surface, sampled daily at the Underwater Observatory jetty since
2004,

Figure E3 (p.157): Daily sea surface temperatures measured from the Underwater Observatory jetty during 2018 (red line), the
average SST for 1988-2017 (green line).

Figure E4 (p.158): Top — Daily sea surface temperatures measured from the Underwater Observatory jetty since 2004. Linear
regression represents the long term trend of rising SST since 1988 (data courtesy of Prof. Amatzia Genin). Bottom —
Annual average SST.

Figure E5 (p.159): The meteorological station at the end of the 1UI pier.

Figure E6 (p.161): April 26 2018, following intense rain and subsequent flash-floods, suspended sediment plume along the
shore and its deposition on the reef next to the 1UI.

Figure E7 (p.162): 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 E8 (p.163): Maximum and minimum (red and blue, respectively) daily air temperature above the sea.

Figure E9 (p.164): Maximum daily global radiation (top), ultraviolet radiation (middle) and photosynthetically available
radiation (bottom).

Figure E10 (p.165): Maximum and minimum (red and blue, respectively) daily values of relative humidity over the sea.

Figure E11 (p.165): Maximum and minimum (red and blue, respectively) daily water temperature at ~2m depth.

Figure E12 (p.166): Maximum and minimum (red and blue, respectively) daily sea-level measurements.

Figure E13 (p.167): 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 1UI.

Figure E14 (p.168): Currents off the 1UI at three depths (near the sea floor at 39m, 20m and close to the surface at 5m) in 2018.
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 E15 (p.169): 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 E16 (p.171): Weekly dust concentrations in the air above the sea. Dust is measured on filters through which air is
continuously pumped.

Figure G1 (p.174): Study sites of water sampling (surface water and water column). Station B (not shown) is located 10 km
south of Station A.
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Figure A2: Time series of the Nitrate concentrations at 700 meters depth in Station A showing the three tested
time intervals beginning 4 following deep vertical mixing (red rectangles and Table A2). Immediately following
deep mixing nutrient concentrations change rapidly and after approximately 4 years an apparent steady state
is achieved.
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Table A2: The three time intervals in which nutrient and dissolbed oxygen concentrations reached a near
steady state, 4 years after deep vertical mixing of the water column, and the average concentrations (+
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standard deviation) at 700 meters depth for each interval. Statistical significance of the difference between
intervals in an a-parametric Kruskal-Wallis test are shown, where **** denotes P<0.0001, and the bottom
row lists the intervals that significantly (P<0.05) differ from others in a post-hoc Dwass-Steel-Chritchlow-Fligner
test between pairs of intervals.
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Figure A3: Changes in temperature and the concentrations of oxygen, nitrate, phosphate and silica at 700
meters depth in Station A during the three examined time intervals (that began 4 years after deep mixing, see
Table A2).
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Table A3: The slopes of linear regression (and standard errors) between concentrations and time at 700 meters
depth for two three-year time intervals following deep mixing (deeper than 800m). The regression slopes for
the interval 2008-10 are steeper than those of the interval 2012-14, meaning that oxygen concentrations
dropped and nutrient concentrations rose faster during the first time interval. Slope units are the change in
concentration per year.
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Figure A4: Rates of change in dissolved oxygen and the three main nutrients (nitrate, phosphate and silicate)
at 700 meters depth in the three years following deep mixing of the water column, in the two examined time
intervals. The rate of change is the slope of the plotted regression lines. The rates of nutrient accumulation
and oxygen depletion were faster during the first interval.
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Figure A5: Time series of average chlorophyll-a concentrations in the upper 60 meters of the water column in
Station A, since 2004.
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Reg. coeff. SE P value

Live cover [%] 0.447 0.07 0.00003
Coral density [#/10m] 0.32 0.076 0.001

Medium corals [#/100m] 2.82 0.26 0.00001
Small corals [#/100m] -2.08 0.74 0.015

LTI [%] -0.325 0.064 0.00021

Urchin density [#/m?] -0.1 0.025 0.0016

Lagoon corals [#/m?] -0.142 0.032 0.00073

Algae — potential [mg Chl/cm?] -0.025 0.02 NS

Algae — realized [mg Chl/cm?] -0.024 0.01 0.045
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Table A4: Linear regression coefficients and their P value for the main variables measured in Eilat's coral
reefs. The regression was calculated for annual averages versus time (in years), so that regression coefficients
represent the rate of annual change for each variable. Variables with a statistically significant regression are
highlighted in red.
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Table A5: Summary of trends concerning the state of the system at the northern end of the Gulf of Eilat.
Chemical variables reflect a comparison between two 3-year periods, 2008-10 and 2012-14, in the rate at which
the deep water concentrations change over the period (see Table A3). 1= improvement, |=deterioration, - = no
trend.
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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: Average live stony coral cover and colony density at each site, in 2018.
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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 in 2018. The percent cover and colony density of
live stony corals on hard consolidated seafloor at each monitored site.

DPNIWA TTAIY TR TN TIWT 771 WK DR NPNW YXNANT JART SANOR M0 ,MnaTIp 22w IRNWwI2
D°AMADR *10°0 771 MINTIPA 0PNIWA 179K ,24.0+24.0% Y 7219 N2PR NPIW2 73w TTIW YXWANRT M0°37) MnTpa
0°IP0IT QORI AN TINK DIWA P TN NATIRT TAWD ARNW T2 00 029K M00 (72 R ,25% -1 max
T 7Y (26.445.1%) 2013 n1wa N2 M2 707 NPR SINRA 77117 000 20AmRa venna 10007 L(NR 20, NR 5)

TIWY WM L7210 MV NDIPN TNRY VAR TIWT 77T A2 117 7Y ,2015-2 24.1+4.0%-2 nRan 02nawa 7
2520 VW YA M0 TTA1 W17 MINWRIT DO WIRWI) 1T TIRY 0V 2w NN mave v, MINNnRT 20w
NN °2NART 10992 779U AR .24% -1 T3 DR DINWA TINIT YA 22AAYRT M09 MIINRT 2°w21,19%
097277 DI 1POIY 2INR 172, mRD .R?=0.75 Sw mmeRnT av ,mawa 0.44% -3 5y natw 2004 180 NTTRI0 09K
M0%0™) PRIV TUWA Y9N DM TNR? DONMADRT 10707 AX1N TIWW IROMY 021 JAR AR DW 10°07 nowa 21T
2DYXDD INR AR XN DR APWH IPRW 7907 117272 757 ("NR NINW VI QORI

MT721 (72917 IR ,517011 2°3MPR M0°3) NN NI MARNT? NT7N IPIR 21X°12 20K MY O vana
D3 NIDPWN IR ,0%A7R 077 IR 21773 MY A28 MTAN .(P2°72 ,72 1K) 22INKRT 922 221w 1°2 N MR TN
NYINA V1237 WY ,INK2 Y90 NDPWRA VR MW .DINTO NYINYD YA DONWPI 0O NPYRIR 219 M0 DMWY
NN 072 0°7177 020K 192 ,(71392 W INPAA) INR ININRA KRNI TN DY 727 77702 YOOWIY MI9Y ,0InT0
239 MIND IR O DK P2 ARNWIT 233 9077 M10°977 TV WRWAW IR ,TOW PO LN 17 NP7 7708 0IRT0
TYDWII AN LINPTO NYINPW PYO0N D¥1TA NOYPIRI PDIR DOINRT 217 P2 0°77277 .ONKR NN 20w P2 IRNWT TNRD
D12 ARNW2 209070 2% DY 7272 maup

7MW CINRD N2 TANT RAT DONNOR 0T DY YXAT 21X W17 NDIPNA 3D REAI DAIWT P2 MITINT MR L0
anxa X7, TUL-5 71797 772970 908 221w0 TIR7 9012 7Rl — 2071772 092,000 172817 SINR2Y ,00pnvi 92
0°977 *9va 221w 7IRY 5-NR-120-NR 377w 20K ,I0mv21 9nva 71930 X0 Maw»na° 2°Rk0nT y3nT 21801 12
N2 237 PR

772VAM 7T LRREP 12 2297207 9 R0 ,V¥AY M10°07 IR 2291710 WK 0°0P 2OINRT P2 2972700 AR Y
902 PRIV 172 29727 90 AR TV .PIIWA NADET OV QOYOWRN O°RIN 219912 ROR YR MIAT 2R DR N
.D°RIN2 0°97277 R0 DOOPWAI AT TIIRY L2795 7172 ,00 03 DONw1 2

12 710°07 Jow AR P¥ 271777 [UL 90X 2w At 7123012 1911 v3n0 21301 R 15-1U1 nRT R 9957 179 Ree
Ny a1 B9 T2

32



501 Stony Coral Cover [%)]

50 4
40
30
20

10

= Katza 10
o= Katza 20

——Eilat Average

70 4

60 -

50 4

40

30 4

20

10 4

Normalized Coral Cover
[% of hard substrate]

e Katza 10
e Katza 20

— Eilat Average

Tg8588ssopTeere 358588¢9F
S OO0 0O000000O00 0O S 00000000 C 000 o
SN AARINQRIIQ A SR SRS S R SR S SR S SR SR SR SR S S A
60 1 70 1
50 60 1
50
40
——NRS 0 | ——NRS
30 7 ——NR 10 ——NR 10
30 4
e===NR 20 === NR 20
20 -
——Eilat Average 20 1 ——Eilat Average
10’I\H_}—W 10 1
0 m— T T 0 T L T
885832 88583322 FTLerR
S o083 o009o o000 CS o S OO0 O0O0000000 00O
SO SR SRS SR SR S SR SR SR S S AR IR SR NSNS RANNANQNNQQ
60 - 20 -
50 60
T T
50
40 TlTl TlTl J
===IUl5 40 T T N/ ==1Ul5
] 1 T I
30 U110 T */I/H_YIW\} U110
30’1»
T ’ U115
ZO—ﬂ Ui1s i/*’.'
% TTI/+$\+,¢':L& . 20 1 .
T A i == o e . ¢ . —Eilat Average —Eilat Average
=
10 TA T - 10 1
I
0 T 0 T T T T T T T T T T T T

0
1
2
3
4
54
64
7
8

04

05

- - - v v v - - -

2006 |
2007 |

© o
o= TR T i S i L
S S
SRS

,N2 QMNDIT ORI LAYURD) MU 952 2D ,INR D52 297 1AK RIMDR DR w1 MO U - IRRwn 173 N
DOYPIRT TINR PXIRRT 109377 MUR) 20MRhR 970 DY SphOT YRR D101 — 1290 (D007 720N ,2%0R10TT Tun ,R'RSP
L2YIPDIT NOIWST INN N P2 YIIRT TIWT NI PT 10w P2 L(nphen
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 settlement (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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Density
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Density

Stdev
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26.75
7.19
1.86
0.27
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3.46
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33.91
7.20
1.86
0.21

27.51
7.47
1.93
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6.63
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1.07
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40.48
8.87
2.29
0.22

33.40
7.66
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0.23

50.57
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231
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15

28.46
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7.04
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4.05
0.48
19.38
7.33
1.73
0.38
6.81
4.63
1.09
0.68

49.75
13.41
3.16
0.27
37.06
13.27
3.13
0.36

56.86
8.84
2.08
0.16

IUI'5
12

18.46
3.37
0.97
0.18
0.12
0.18
0.05
1.54

30.60

14.72
4.25
0.48

41.88

13.83
3.99
0.33
8.72
4.53
131
0.52

27.37
6.02
1.74
0.22

28.92
5.50
1.59
0.19

42.70
8.35
241
0.20

IUI'10
19

14.39
5.64
1.29
0.39
1.73
2.59
0.59
1.50

53.41
9.22
2.11
0.17

24.85
7.37
1.69
0.30
5.24
2.83
0.65
0.54

30.94
10.27
2.36
0.33
21.89
6.89
1.58
0.31

47.35
12.63
2.90
0.27

IUI'15
14

18.48
5.24
1.40
0.28
1.50
2.07
0.55
1.38
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15.12
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2.88
0.56
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44.59
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3.14
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25.07
5.68
1.52
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61.21
16.88
4.51
0.28

Averages Average

Katza NR 9]} Eilat

45 30 53 128
16.75 27.61  26.90 24.01
5.30 7.66 18.61 11.35
0.73 1.40 2.56 4.01
0.32 0.28 0.69 2.12
1.23 5.89 1.97 2.61
2.12 3.85 2.96 2.49
0.29 0.70 0.41 0.88
1.72 0.65 1.50 1.05
48.08 30.51 47.51 41.75
16.47 9.21 31.46 21.31
2.26 1.68 4.32 7.54
0.34 0.30 0.66 1.96
27.68  28.47 14.14 23.41
13.60 9.38 10.36 10.48
1.87 1.71 1.42 3.71
0.49 0.33 0.73 2.23
5.96 6.92 9.11 7.80
3.67 4.75 9.74 5.61
0.50 0.87 1.34 1.98
0.62 0.69 1.07 1.39
34.23 39.91 49.13 41.34
12.03 9.18 14.40 8.63
1.65 1.68 1.98 3.05
0.35 0.23 0.29 4.79
24.76  35.83  24.92 28.22
6.69 7.76 16.53 10.18
0.92 1.42 2.27 3.60
0.27 0.22 0.66 2.77
50.42 51.80 46.87 49.36
14.98 8.56 12.97 7.39
2.06 1.56 1.78 2.61
0.30 0.17 0.28 6.68
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Table B2: Summary of cover data collected in line transects at the monitoring sites. Data is given as average
percent cover measured in all transects at each site (combination of location and depth) with associated
standard deviation, standard error and variance coefficient, except for the ""Eilat average that is the

average between sites. Density is the number of colonies in a 10m transect, “Normalized” is for hard

substrate.
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Figure 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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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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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<5cm; 5
cm <Medium< 15 cm; 15 cm <Large< 30 cm; Huge>30 cm.
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Live Tissue Index 2018
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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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Shanon-Wiener Diversity (EstimateS)-2018
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Figure B14: The Shanon-Wiener diversity index of coral taxa estimated this year 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 - 2018
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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 2018. At the top are the ten most abundant corals and below are
the next ten. 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 NR10 NR20 Ul 5 IUI10 I1UI'15 | Katza NR Ul Eilat
Acropora 599 5.35 698 237 758 362 380 354| 567 544 367 4.90
Stylophora 2.85 3.65 192 0.48 130 3.46 1.64 299 | 3.25 1.17 254 2.29
Montipora 361 321 137 017 7.66 034 0.52 136 | 341 3,05 0.73 2.28
Echinopora 1.69 221 6.87 153 239 017 0.26 0.40 195 333 0.28 1.94
Lobophyllia 0.25 050 1176 0.04 014 000 0.08 0.09| 038 339 0.06 1.61
Cyphastrea 1.95 1.71 1.23  0.15 3.50 181 0.76 0.83 1.83 1.59 1.06 1.49
Goniastrea 153 0.71 485 0.62 1.08 1.69 0.14 0.16 1.12 197 0.56 1.35
Porites 0.75 161 037 039 283 013 08 084 | 1.18 1.22 0.65 0.97
Dipsastrea 041 037 091 032 0.52 2.59 127 044 | 039 055 1.36 0.85
Paramontastrea  0.65 159 0.09 0.07 1.07 0.43 1.15 0.56 112 0.42 0.77 0.70
Leptastrea 0.66 1.02 107 005 034 068 042 062 084 044 055 0.61
Platygyra 0.60 044 007 030 029 091 024 029 052 023 044 0.39
Pavona 0.56 165 016 0.02 054 000 0.06 0.06 110 0.24 0.04 0.38
Pocillopora 021 007 087 033 014 0.11 0.26 1.00| 0.14 0.42 0.45 0.37
Turbinaria 055 051 039 000 024 038 000 0.72| 053 019 032 0.35
Millepora 001 018 010 0.01 0.09 048 106 0.75| 010 0.06 0.1 0.34
Favites 025 015 034 018 0.7/ 058 014 013 | 020 043 0.26 0.32
Psammocora 039 084 015 007 046 000 025 008 062 0.23 0.13 0.28
Plesiastrea 040 020 0.06 000 038 037 036 029| 030 015 0.34 0.26
Mycedium 123 005 070 000 000 000 000 0.00| 0.64 0.20 0.00 0.25
Stony corals 26.75 28.46 4381 846 33.31 18.46 1439 18.48 | 16.75 27.61 26.90 24.01

ST AR TAR Do2 2IRW DRI MOIDT TR M7 AU (D9 TINK DY) 2IRIDIT 2OMMORT 2wy 132 70an
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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Figure B20: Percent cover of live corals and density of coral colonies on the reef table since 2007.
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Reef Table Estimated Diversity
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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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Reef Table - Species Richness
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Figure B22: Top, the number of coral species encountered in the Reef Table surveys (species richness);
middle, the number of the eight most abundant species; bottom, the less abundant species.

51



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

JOINT NRTR SINR2 DA IR (D92 IR 950) 2OXIDIT JANT NN 142 han
Table B4: The most abundant stony corals (by cover percentage) at the reef table and the reef front sites.
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Figure B23: 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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Cover vs. Density (size groups)
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Figure B24: 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.

55



DOXADNRIT NIAR NIADA 2OXMDNRT N2 .2.2

7R
2T NMAY YW (2227 MA0T) MINT RPN DAMIRI NPNW W A1A92 YINT A0 71207 1120 ,aY0ow 17K
ANOR

muw

PN (YXn=) 07 NOYRPIR .01 NI CI0M L0007 DYIAYR LJAR AMDR O 122 1IP0I DO NNan v29070n
O, Y90 ,(79191 KD YEn=) vIm 90

Y1207 D0 AT DTN VIR WY1 ,79°07 LaANAP2 710207 P07 AR RN XY W00 OV0Pn DY 000N DI DR
"M 9 -2 5w pran ("7 R 127) 9IND 28012 WD 7707 B0 TIIRY MNTO PN 2NN 201207 L 1XT DA
qI777 °¥90 SV 9w 72°1N% 12 N7 P2 AT "YINT R LI 3T 2001 5 5w 2NN N 1wt 13 nn pn
NV VI IR NPIWT 232 DNROR DDA VIR NI DY ,0012°0 TWW 7Y 17901 1237 W2 992 .(beach rock)
I DAY MNTI AT TIRD A2°37 NP 17-2 2°9127 2010n 100 7awn apon B9 202 LAt amna ovh7an
(m°-nni 9% MM N9¥H v 50-2 7Y) 22 vn 400-2 7PN 2°1PAR° MINDT NUWR 2w OMINTT 21257 17 200K
2w ORI 12T IRWN A0 LT INIW 993,107 N IR P DR 3N 22AINPR:T 11901 11207 932 (252 7R)
DRI 01 TIARY 021 DANYRT 000 NN

R ™ i 3
4 ‘__.._.——’\—o—,-:/

R N e el

AT (2ITR2) "' 1 5w D72 21297 DAY MA0T IR TNRWIT DIB9S 2OIMYNT N2 DR 20T TR NNRON 1252 R
RIS TN "R PR 29U 9 Prann DI HIAY X012 MINTR TITH VIO TNRY IR 7T 20U 5 0w prana 170 19N
20397 MNP 17 99292 5"770 (707 529 4 29 29MUmn IR IR DY) 29929 6 -9 5 a2 Hhs 2wt p B (217 ) e
ST muwa
Figure B25: 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 B26: Relative abundance (by colony number) of the 10 most abundant coral genera in the lagoon.
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Species n Relative abundance [%)] n/m?
Millepora 67 33.67 0.67
Stylophora 61 30.65 0.61
Rhytisma 23 11.56 0.23
Dipsastrea (Favia) 15 7.54 0.15
Favites 14 7.04 0.14
Cyphastrea 5 251 0.05
Seriatopora 4 2.01 0.04
Acropora 3 151 0.03
Platygyra 3 151 0.03
Xenia 2 1.01 0.02
Goniastrea 1 0.50 0.01
Stereonephthya 1 0.50 0.01
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Table B5: 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 B27: The average density (colonies/square meter) of the main coral genera found in the lagoon

during the monitored period. 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 B28: 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 B29: Arrays of coral settlement plates in Eilat's reef.
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Figure B30: Tiny coral colonies (spats) on settlement plates retrieved from the reef.
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Figure B31: 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 (NR) and Interuniversity Institute (1UI)
sites. The values presented are averages of the three arrays at each site.
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Figure B32: 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 B33: Inter-annual and seasonal comparison of coral settlement at the Nature Reserve (left) and
Interuniversity Institute (right). Top — the average number of coral spats at different time intervals between
April and September. Bottom — the average number of polyps per spat (size).
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Figure B34: Locations of plankton net tows adjacent to the North Beach and the Coral Nature Reserve of
Eilat.
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Figure B35: Belt-transect survey of motile invertebrates: a diver holding a T-shaped stick passes along a
measuring tape counting the individuals found under the cross-arm. This makes a sampling unit whose
length is defined by the measuring tape and whose width by the 1 meter long cross-arm. Photo: Tomer
Shaulov
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Figure B36: The average density (per m?) of mobile invertebrates (top) and sea urchins (bottom) at the
sampling sites.
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Figure B37: The average density (individuals per m?) of Diadema setosum (top) and other urchins (bottom)
at the sampling sites.
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Figure B38: 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 B39: The average density (per m?) of feather-stars (top), Sea Cucumbers (middle) and Sea Stars

(bottom) at the fore-reef sites and the lagoon.
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Figure B40: 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 B41: Average chlorophyll a on exposed and caged settlement plates in 2018. Each bar represents one
month (calculated as an average of three plates submerged in the sea for two months).
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Figure B44: Average chlorophyll a on exposed (blue) and caged (red) settlement plates at the Nature
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Reserve in 2018. 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 B45: Average chlorophyll a on exposed and caged 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 B46: The annual average potential benthic algae growth on the reef slopes across the 1Ul versus the
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Figure B47: Changes in the number of reef fish according to trophic level since 2007, normalized for the
sampling effort.
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Figure B48: Distribution of the number of reef fish according to trophic level since 2007.
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Taxa o Schooling Diets N 3
e T g
* 8 2
Blenniidae/Gobiidae Sol HD/OM Bottom 76
Mullidae (parapeneus) S-M Group IM Bottom 39
Pseudochromidae @ Sol IM/PK Bottom 31
Scorpaenidae, Synanchiidae .?:._ Sol FC/IM Bottom 0
Synodontidae & Sol/Pair FC Bottom 8
Pinguipedidae Sol/Pair FC Bottom 0
Tetraodonitidae/Diodonitidae Sol/Pair oM/IM Bottom/L 0
Acanthuridae S Group HD Bottom 35
Zebrasoma, Z. desjardinii, S Group HD Bottom 31
Ctenochaetus striatus/Acanthurus nigrofuscus S Group HD Bottom 17
Balistidae Sol IM Bottom 30
Chaetodontidae S-M Group/Pair IM/1S/OM Bottom/Low
Heniochus sp. S Group PK Low 2
Other: C. fasciatus, C. austriacus, C. auriga, paucifasiatus, M-G/Pair
semilarvatus IM/IS/OM Bottom/L 41
Labridae Sol/S-Group IM Bottom 0
Thalassoma sp. S Group IM/PK Bottom 48
Coris aygula Sol IM Bottom 6
Gomphosuse caeruleus Sol IM Bottom 18
Labroides dimidiatus Sol IM Bottom 5
Cheilinus lunulatus Sol IM Bottom 0
Bodianus anthioides Sol IM Bottom 43
Other Labridae Sol/S Group IM/PK Bottom 3
Ostraciidae § Sol IS/IM Bottom/L 7
Pomacanthidae =4 Sol/Pair HD/IS/IM Bottom 5
Pomacentridae 91, S-L Group OM/PK Bottom/Low
Amphiprion bicinctus % S Group PK Bottom 14
Dascyllus aruanus °§- M Group PK Bottom 73
Dascyllus marginatus M Group PK Bottom 112
Pomacentrus sulfureus S Group oM Bottom 15
Neopomacentrus miryae L- Group PK Low 1590
Pomacentrus trichourus S- Group oM Bottom 171
Abudefduf sexatilis S Group oM Low 0
Chromis dimidiata M Group PK Low 58
Chromis viridis L Group PK Low 1567
Other Pomacentridae: Neoglyphidon melas, Amblyglyphidon sp. S-L Group OM/PK Bottom/L
Scaridae Sol/S Group HD/OM Bottom/L 82
Pterios sp. Sol FC Bottom 0
Serranidae Sol/L Group FC/IM/PK Low 28
Variola louti Sol FC Low 2
Pseudanthias squamipinnis L Group PK Low 1081
Other Serranidae: Epinephelus sp., Cephalopholis sp. Sol FC Low 9
Siganidae Sol/Pair omM/IM Bottom/Low
Lethrinidae Sol/S-M Group IM/FC Bottom/L 7
Atherinidae E L Group PK High 300
Caesionidae 5§. L Group PK High 39
Others 72
Total 5669

Coral with fish 90; Corals without fish 102

SIRDR DI DM BW MANTT PRRA 20T NS (72 mhan
Table B7: Fish abundance of at the Coral Beach Nature Reserve.
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Figure B50: An ARMS reef settlement structure in Eilat's Katza-10 reef site, at eleven meters depth.
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Figure C1: Map of the coastal-water monitoring stations in the territorial waters of Israel in the Gulf of
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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, nitrate+nitrite) 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,) 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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Figure C12: Secchi depth measurements at the coastal water sampling stations since 2004.
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Parasite
No. Location weight nggih Sex | Scler. Gyliauc. Proc. | Cucul. | Opist. Hexan. Date
(gn (cm)
910181 Ul 154 24 ND 2 1 1 5 09.10.18
910182 Ul 190 25 ND 1 09.10.18
910183 Ul 218 24.8 ND 4 09.10.18
910184 Ul 188 25 ND 2 4 1 09.10.18
910185 Ul 203 27 ND 8 09.10.18
910186 Ul 176 25.7 ND 6 4 09.10.18
910187 Ul 146 23.1 ND 09.10.18
910188 Ul 177 25 ND 4 1 09.10.18
910189 Ul 145 24 ND 25 2 09.10.18
9101810 Ul 171 25.5 ND 4 1 09.10.18
9101811 Ul 100 20.3 ND 38 1 09.10.18
9101812 Ul 100 20.5 ND 8 1 09.10.18
9101813 Ul 169 25.2 ND 2 2 1 1 09.10.18
9101814 Ul 277 27.5 ND 16 1 1 09.10.18
1510181 Ul 96.1 18.5 ND 6 2 15.10.18
1510182 Ul 206.7 25.7 ND 11 15.10.18
1510183 Ul 156.5 23 ND 15 15.10.18
1510184 Ul 217.9 26.5 ND 3 1 15.10.18
1510185 Ul 128.7 22 ND 1 2 2 15.10.18
1510186 Ul 152.5 23 ND 2 3 2 15.10.18
1510187 Ul 231 26.5 ND 1 1 15.10.18
1510188 Ul 153.6 23 ND 1 1 3 15.10.18
1510189 Ul 230.7 25 ND 3 1 15.10.18
15101810 Ul 104.3 20 ND 1 2 2 15.10.18
15101811 Ul 144.8 22 ND 15.10.18
15101812 Ul 170.1 23.1 ND 3 5 15.10.18
15101813 Ul 184.4 24 ND 1 15.10.18
15101814 UI 131.6 22.8 ND 2 2 15.10.18

SRDIDIDOIINDIDT JIORT MR WIMWR 1270 9372 1IDVIW 2OURT M9BY 23 9w
Table C2: Gut 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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Bush Index of Importance
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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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*Fukunaga, Hajime, et al. (2002) Sensitivity of acid-fast staining for Mycobacterium tuberculosis in formalin-fixed
tissue. American journal of respiratory and critical care medicine 166(7): 994-997
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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 2018 2016 2017 2018
Agglutinella compressa +
Ammonia spp + + + + + +
Amphisorus hemprichii + + + + + +
Amphistegina sp. + + + + + +
Articulina sp. + + + +
Assilina amonoides + + + + + +
Bolivina spp +
Borelis schlumbergeri + + + + + +
Brizalina sp. + + + + +
Cibicides spp + + +
Clavulina angularis + +
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. + +
Miliolinella sp. + + + + + +
Nonion spp + + + + +
Paratrochammina madeirae +
Peneroplis planatus + + + + + +
Planogypsina + + +
Pseudoaurinella dissidens + +
Pseudocibicides + + + + + +
Pseudomassilina sp. + + +
Pseudoschlumbergerina ovata +
Pseudotriloculina sp. + + + + + +
Pyrgo sp. + +
Quinqueloculina sp. + + + + + +
Reusela spp + + +
Rosalina spp + + + + + +
Schlumbergerina alveoliniformis +
Siphonaperta sp. + + + +
Sorites + + + +
Spirillina sp A +
Spiroculina + + + +
Textularia spp + + + + +
Triloculina sp. + + + + +
Trochulina sp. A + + +
Varidentella cf. V. neostriatula + + +
Vertebralina striata +
others + + + + +

SRYNTIT NWIT INRDY DT NITT INRD VIVW T LIAOTOT S19MY 2IINID 2OIDOINAMD 930 :3A than
Table C3: Benthic foraminifera identified at the North and south beach sites.
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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.
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NB SB
2015 2016 2017 2018 2015 2016 2017 2018

Amphioxus * * * *
Amphipoda * * * * * * * *
Anomura * * * * * *
Bivalvia * * * * * * * *
Chaetognatha * *

Cnidaria (Actinaria) * * *
Copepoda * * * * * * * *
Crustacea sp *

Cumacea * * * * * * * *
Decapoda * * * * * * *
Echinoidae * *
Echiura * * *
Gastropoda * * * * * * * *
Holoturioidea *
Isopoda * * * * * *
Mysidae * *
Nematoda * * * * * * * *
Nemertea * * *
Ophiuroidea * * * * * * * *
Ostracoda * * * * * * * *
Platyhelminthes * *
Polychaeta * * * * * * * *
Sipunculidae * * * * *
Tanaidacea * * * * * * * *

SRINTIT DT AR WD [INT IMINRD TIWT VIR (292902 $9ID RY) T wIRITOT NI MNP 45 han
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, immediately 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 since the

summer of 2014.
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Figure C22: A photo of seagrass cover along the 20m depth transect on the southern 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: Four-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 September. 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 September. 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 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 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 September. 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 was sampled in September. 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 September. 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 September. 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 D16: Changes in the concentration of total oxidized nitrogen (TON= NO3+NQO>) in the water column
at Station A since 2004. Black dots represent the sampling depths.
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Figure D17: Changes in the nitrate (NOs) 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 (PO4®) concentration profiles measured during the monthly monitoring cruises.
Station B is the southernmost and deepest (>800m) and was sampled in September. 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
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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)4) concentration profiles measured during the monthly monitoring cruises.
Station B is the southernmost and deepest (>800m) and was sampled in September. 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.

135



7

o1 ARXINDY 772 2°7 °192 MTNVIDAY DT 20T LNV NIMNAT 0T DY POV NAXIWA DOPNAYT D00 NTIRY
DY PRIV ,TWT 20,0070 IROYI? O3 2O 913 12 21295 .00V 091 oY 2211hyn oo bw 212w
2127V YIIMT 2% 210 NIXY Y9N 21172 2MPRY NI 20N 2% NPT, TANT ANV aNNAWD 3002 2P0y 2000
,O°P1AYT 0912 D°0IMIVI 222X D210 02 DOV DO T AN TN .00V OO 1w N 172
Rabrhialil labamBolahiaty i idalsta bt valiok ks falivdimizlaln))

727027 7IPHYI 270 NTIMY NURIZOIWDT NIPDIZIIRT aMIAN 2722 1AM °0IMIWI TIDNM DY NN ARNR1T
SRR IR 27 DTNV 2OIWIT 03200710 DWW 211977 999170 DR

a9MWw 1T LR"T) PRI 02 172X DOVIUIVIT NN 212V TWRY PRIVA 1PV NYOWIN NN 207 ApNrTh
(PP IMIRD TP 2127 TR

,IRIT2D YARY NI YXNAR 172 22707 500 -2 HWw o112 priv onn DTAY 2127 0 MNINRG 22 NIWAY IR
-3 DoAY 2 12,2012 naw TRA DWW RO 73w 7292 20000 320 -0 Dw pmivh N M7 700 TIwn 212090
PRIV ST DY NULWIT NPNIW-27 TROR1T YW M0 NDIPNA WIOW IAN 1T .2°I1HYI 2% 2°pnan 02un 500
2127 W 20w 1w ,2007-8 2°awa pvay 2123 995 ,70°17 N°ION NIA0N TYIN 1212 WK ,aTIR0 NN L2120V
2012 nawa Py 129w 2w (2009-2011) 771

2000 naw 5w Py 2127w 172 (20702 500 2°20) 2002 2P 0°2127Y YW 19PN (2004) v noenan
N2PY2 .0°21M1 17 W JXAMT 91109 2PNV 0912 2°20 2°1I°I0I 10231 1T 193702 . 2007 NIw DWW piava 212vm
DQIW32 .072 0NN XA 11270 9V 2PNV 2012 QU0 N0 Nnvawn 770 2007-2008 20awa iy 212080
Q1237 O°27V9 WA R? 9D OKR ,INDANT Q20N1AN DPARAT QOPIAYT 2°2 20T 21102 70Y 7RI 197 NROY
TP NIW-277 a2 2004-2006 20w S

TXNNA2 TOYY AN OWTINA 2O NTINY DOVIOIVILT RN MNP AT ATN W (P 1127w) 2012 nawa
SW PV 212 NM2APYR WRA NP 7277 770 77 a0 2012 970 9302 MT0I0nnT nPHY LNRT Qv T 00N
NIW IMRY DI ,TRA .0°2121 1IN PRI 912 2OTIDOIAW AR PV IRYANT 2°01nI0 2701030 IaRm 2007-2008
IRNWA ,NRT OV TP 2PV 272 DRI TRAMTT 1127 T 22p021 AT PRIV N2 0010 1D 2w ,2012
2077 2012 naw Hw 2127957 I0RY 2210 WY ,0N 220K 2PV A0 2119702 21w OTIP0 CNIW-27 NInY
M2°72 7°9¥ , 9% 70112 .2008 NIw YW Py 2127VR NRY 271w bW ,2011 nawa 1771w 198D 2017 IV 20TTRI0
DINANRT 22w NTTARY MW7 N MNWRD 22WA ITTAIY PIAYA 2°7 NPYRIR N27P2 22010

NTMAYA 53 RN ,071W1T 12 212707 PRIV 2°972701 2OTAT 2NNV 2R AR DY L1037 19PN 997 aRNwha
SNV PW MNWRIT 2212 1N2RIWA MNINRT 2°IW2A 2200 MIAD TIONT 119X 27

QP PINYA 2792 TR0 LAY N°7HY D i Nownl ,0mMvn 500 -1 2°917a0 Y pRIva U192 , PRI Sha
DY DRIV 270 MMVIDAYA 79P 179 DT IR IR AR 2°IW3A Py 2127n AREIND 2007-2008 avawa 177
0°M2 711079 N9 2002 500-7 2PV 0T NTMVIDHAVA F7°7 ARENI XY ,2012 NIw 5w pInyE 212790 OX
1WA O3 OWn1 2PN

136



SIRIDNNGDY @ 10 3.7

MM MERT NINOY (NP2M) MXPITIR MM WHwR 12 D31, 07010 DV 0D LINXDT RIT a 29917
Qv o977 ,POR 9102 NN 09911 2°115°7 W NNV NYNIMN 02INwR 2751719317 °115°0 .00 NTINY NOUN10IT
NN QY X 2°11°HYT 092 M2 291D 11097 DR IR LNWIDT 20WD prIvan DO A9V 21270 NN
L2129V KDY 2917190 PR 2PV 0°12 .N22MYAN ADIPNN 7102 2100w

TPXIDMNRIDOT W .07 NTINYA DID1N9I7 119777 in-situ 772 nwnwn CTD-1 PWwon >7° HY D713 PRI0NINITOI
MAR? 22IR MW PRI0NRIIOT MTTA .2301MHI D0 MW M7 MYNNRA 913% MINC3T DM M7 0°axmn
71197 737 R N2 391702 7 60-100 YW paIva 220n TV R¥A1 02 2000 DAY 7321 PW 3% 107 225 101 NRY
999779 Lapnnw X171 CTD -7 PWon NIy MXI0NRIYDIT M7 Ao 1N .(Deep Chlorophyll Maximum) DCM
93917175 K97 PXIDNIRIDD MRMPW 111701 22011207 11277 771 1792 NITPT27 D00 NINPAT P2V 2255 HY 70917 7°80
0°7150 0°1° TN D2PI5NN PVRIZOIYD SRNW N1PON .2D1MHI HY 7Y TPRIDNNIYD HW 0°7721 D°O7Y ,0OK? MORW
WTIN2 2127977 ©°02 ,7PXI0 IR MT>TA 0 DY .AA9DT 1AT TIN02 2127 PR 230 T PRI0TINIZOI NN
(277 9rR) ovn 320 Hw ppiva 707 RN

St.B St. A St. FF

Fluorescence Fluorescence Fluorescence
0 0.1 0.2 0.3 0 0.1 0.2 0.3 0 0.1 0.2 0.3

100 100 100
200 200 8 200
300 300 < 300
I
Jay
o
— 400 — 400
E € 400
= =
o f=N
a a
500 500 500
600 600 600
Jan Feb Mar
700 700
Apr May Jun
800 800 Jul Aug Sep
Oct — Nov Dec
900 900

97T RO B mamn v 2wt nabons CTD-7 2vwons a7721w 950 29157 N7 MIXIDMNINDD 1277 IR
marm (" 700<) 29737/3779/9R0 DR 29 91233 NRERI A IR L12nueD wina mawn st ("2 800<) anva apmym
.2°9wn 50-3 bw ppwwa o3 nna FF
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 September. 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. The apparent rise in chlorophyll concentration at 100 meters depth is statistically
significant (randomization test, P<<0.001). 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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Figure D35: Integrated values of primary productivity in the upper 100m of the water column, based on the
productivity profiles presented in Figure D34.
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Figure D36: 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.
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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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Figure D40: 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).
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Figure D41: 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 um filters (green, red and blue,
respectively).
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Figure D42: 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 D43: 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 2018 (red
line) and the long-term average (1988-2017, green line). Black lines mark the 90% of accumulated data
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including the previous year.
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Figure E2: Chlorophyll a concentrations at the sea surface, sampled daily at the Underwater Observatory

jetty since 2004.
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Figure E3: Daily sea surface temperatures measured from the Underwater Observatory jetty during 2018
(red line), the average SST for 1988-2017 (green line), and the black lines mark the 90% of accumulated
data including the previous year (smoothed by 7-day running mean).
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Figure E4: Top — Daily sea surface temperatures measured from the Underwater Observatory jetty since
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Amatzia Genin). Bottom — Annual average SST.
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Figure E5: The meteorological station at the end of the 1UI pier.
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Description Manufacturer | Model
Wind monitor MA (speed & direction) Young 05106
Air temperature and relative humidity Campbell HMP45C
Casing for temp & RH Campbell 41003
Barometric pressure Young 61202
Barometric pressure port (to minimize wind effect) | Young 61002
Global radiation Kipp&Zonen CM11B
UV radiation Apogee SU-100
PAR radiation Li-Cor LI-190SA
Water pressure Campbell CS455
Water temperature Campbell 108

Data logger Campbell CR1000

SRDIDIDIMIR-TO2T PR D AT TP NIMDINIRVRT TIANT DR 2020907 WA DR 1157 7van
Table E1: Setup of the meteorological station at the end of the 1UI pier, list of sensors.
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Figure E6: April 26 2018, following intense rain and subsequent flash-floods, suspended sediment plume
along the shore and its deposition on the reef next to the 1UL.
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Figure E7: 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.

162



1007 ¥ PIRT NN

MR 932 NOIYTAM N2 AMYIDAYI DWW D1NANTT Q1WA NNV AN DR NOPWH 0°7 HYn NRT NN0I0NY
DATIPA AW WRD 77912 TNl L0 wTIn 02 ,42.6 °C ancca mawn N 3manT aeone: (87 1K)
NATIPA TIWD ARNWA2 NHYA WowR N2 Max,11.2 °C R wIn 7102 77721 MW NP2 79117 0070
mM>Yn Nw VYN M IR ,NATIPT MWL 77 ,11.7 °C anon ,nanT wiina ,maws 902 a2mIn 7wonet .(7.9°C)
(FUN% IRT) 73 TN ,NYXMNT DPNIWT 2% 210 NTVIDAY ,TIWT NIMANT MMVI5RY? a8naa 2016 Nwa WK

WRA DT (ANRNTA P12 MDY 28T MYW1R) 7R NPT D20 M09 A 0097377 PPN W TIn
,AW2 DY NPAPNRT A N FI0R 0307V NYIWRY MIDXY WA 037 DY MTTNI M0N0 03 POXY W AN wTIna
N 223 DA 20TV N 0°2101 002 07 NN DRT

Air Temperature
*+ MIN <+ MAX

*
*
3

Rod
$

*>

Py Y ¢
LRI 14

* o

E > .;_ "
2 5 ~
FA EAFATA
NS, S 2W® T %2
2 FI NG s;b ' g
s e had S 34

i PREYT
>, . b + N »

deg C

s -

3 2 ’ 5 . N -
5 . v \ . v

-

0 T T T T T T T T T T T
< ) 7 7 ) 7 7 7 7 7 7 )
D05 g g gy Mg, Iy Iy SO S0, S0, S0,

ST B2 ,207 DR NN NWSRY Y (TARNTR DO 21TRI) 2UPTRY 2M2% 20T 1877 1R
Figure E8: Maximum and minimum (red and blue, respectively) daily air temperature above the sea.
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Figure E9: Maximum daily global radiation (top), ultraviolet radiation (middle) and photosynthetically
available radiation (bottom).
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Figure E10: Maximum and minimum (red and blue, respectively) daily values of relative humidity over the
sea.
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Figure E11: Maximum and minimum (red and blue, respectively) daily water temperature at ~2m depth.
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Figure E12: Maximum and minimum (red and blue, respectively) daily sea-level
measurements.
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Figure E13: 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 1UIl. The ADCP is connected with a cable to the
IUI and sends real-time data directly to the IUl main server.
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arrows point to current direction and their size is proportional to current speed.
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Figure E15: Current patterns off the 1UI at three depths (near the sea floor at 39m, 21m 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 [m/sec] by the colored area in each petal.
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Figure E16: Weekly dust concentrations in the air above the sea. Dust is measured on filters through
which air is continuously pumped.
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Table G1: List of stony corals and the number of colonies of each taxa found in the coral reef line-transect
survey, 2018.

Eilat
Genus 1UI Katza NR Total
Acanthastrea 16 7 5 28
Acropora 98 132 233 463
Alveopora 3 3
Astreopora 4 5 10 19
Blastomussa 1 1
Coscinaraea 14 11 5 30
Cynarina 4 1 5
Cyphastrea 99 86 90 275
Dipsastrea 147 23 45 215
Echinophyllia 5 1 1 7
Echinopora 18 80 163 261
Erythrastrea 2 4 3 9
Favites 25 12 33 70
Fungia 1 2 2 5
Galaxea 1 13 13 27
Goniastrea 40 43 97 180
Goniopora 2 6 12 20
Gyrosmilia 45 3 3 51
Herpolitha 2 1 3
Hydnophora 1 6 7
Leptastrea 54 42 33 129
Leptoria 1 1 2
Leptoseris 2 7 9 18
Lobophyllia 3 13 49 65
Millepora 83 7 8 98
Montastrea 4 1 3 8
Montipora 51 131 171 353
Mycedium 5 8 13
Oxypora 2 2
Pachyseris 3 3
Paramontastrea 71 76 40 187
Pavona 6 68 22 96
Platygyra 28 18 13 59
Plerogyra 3 4 7
Plesiastrea 19 10 6 35
Pocillopora 25 6 17 48
Porites 44 64 92 200
Psammocora 11 30 16 57
Seriatopora 26 26
Siderastrea 25 1 26
sty/acr 2 27 29
Stylophora 157 123 75 355
Trachyphyllia 1 1 2
Turbinaria 4 5 4 13
Total 1114 1075 1321 3510
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NYIN PNV DNDON
-NNN NINNN
MY, PN, PN 1 TOINONDY  9P0 | N2 VIPTD NON MY 4
VIN>TO2 N2OYNIMN/NND | PN INININPY DIV
RARRI)
0 0 | oD 1 [ ©OMPW OMINN APYN | MIMIAP MTIPI 5 DN NP 4
NYOINY | NYa vl NNNP2 DOY1IP DN DN
DM DN NNNP2
VI DY
0, PM | DO DY 1| NIV NIAN PO | TIIND DNNON NI NP5
no»dM no»dM DYONNN DYNINON PO
oOMMN AUNNY OMNMN N72YN2
awnna
SN,V DY 1 59yMn asp nom | .armY 18 NNRSMN NP5
Pmn NONY2 MLV | NN INNND [ NYMY DIRIND NDYN
NPNMI MSN DY | 18 ANIPY IMN | NPNMA MISX MIAY»NN
vl MNONT NINON NMNYN NN
nOPYN I0MNINIYOA
aVNNY 0NN
IV, , PN 1 DOINONPY PO | PN VIMTD  POIN M6
VINTO2 N2OYNIMNOANND | PN INININPY  DINT
VYT
TPY,ML [ DO O 1| IYN NN IPD | TIND DONNONX NP0 NP7
NnoOM NoOM D>ONNN DXNNON PO
OMMN AUNNY DMMN N7ayna
avnNna
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NN DY MV 2 [ MONNN PADIRNYN | ,IN0N 4 DOVIMILY) 24 Y 10
Y MMYN | 8 nyvpON 16 pH 16 Y9N DINT
MPYN | 8 -0 MPOIN + NPON DINT
FACS 8 2%9vm>5 8 NN TINZ NNNN
TPY,MIV [ NDYN 0P 1| 1NYN NIIN PO | THIND DINNONR NP0 Ny 11
no»OM noOM DYONNN DXNNON PO
OMMN AUNNY OMNMN N7ayna

avnna
NN DY MV DY 1 | MINNN P2 DIRNYD | INNN 4 DXV 24 Y 10
Y, PN NMYN | 8 nyavpox 16 pH 16 Y9N DINT
MPLH | 8 -0 MVOIN + NPON OINT
FACS 8 29vm55 8 NN THNT NN
LN DY MV 1(5v npvyy M |78, DXOMILY 78 N» 12
zals) DOPNNTMY [ 39 pH 62 ,)80N : TNNNY MYON
MmN 39, NrvpON A,os,ff

FACS 9955 25
39
MY, PN, PN 1 TOINONDY  9P0 | N2 VIPTD NON MY 13
VINTDI N2UNIMNO/NND | PN INININPY DIV
9NN
10 0 | DD 1 [ ©MOW MINN APYN | MIMIAP MTIPI 5 DN NP 13
DVOINY | Ntya mva 1aNLV2 DOWAP DD DN
D12 DN NaINLV2
VI DAY

PO, 7V, | NDON DY 1| NIYN NIAN PO | TIND DNNON NP0 »NYy 17
no»OM no»dM DYONNN DYNNON PO
oMMN AUNNY OMMN N7ayna

awnna
P PY,ML [ DO DY 1| TIYN NN IPD | TIND DNNOX NP0 MY 18
noOM noOM DYONNN DYNNON PO
oOMMN AYNNY DMNMN N7ayna

avnNna
PN,V [ NDON OY 1| 1NYN NIIN PO | THIND DNNON NP0 MY 19
noOM NOOM DYONNN DYNNON PO
oMMN AYNNY DMNMN N7ayna

avnNna
PN,V [ NDON OY 1| 1NIYN NIIN PO | THIND DNNON NP0 Y 20
noOM NOOM DYONNN DYNNON PO
oOMMN AYNNY DMNMN N7ayna

avnNna
PN,V [ NDON OY 1| 1NYN NIIN PO | THIND DNNON NP0 »» 21
NoOM NOOM DYONNN DXNNON PO
oOMMN AYNNY DMNMN N7ayna

avnNna
,92)y,70 1| m7md NI MNINT 24 MY 25-24
TNYRIN NNIND TMIVYNI NI DINT
P, | DO DY 1| NIYN NN IPD | TINRD DNNONX NPID N 26
NnoPOM NoOM D>ONNN DXNNON PO
OMMN AUNNY DMMN NMMYa

avnNna
PO | IO 0P 0.5 | NIYN NN IPD | TINRD DNNON NP0 Ny 27
no»dM no»OM DYONNN DONNIYN PO
OMMN AUNNY 0NN NMMYa

awnna
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D23y, , PN 0.5 [ NONNY2  NOWN | TP 3N MNINT 6 »Y» 27
NOPIZNNIN NOPITNINI DINT
\1992
PN,V [ NDON OY 0.5 | 1NYN NIIN IPD | TIND DINININ NP0 Y 28
no»OM noOM DYONNN DMNIN PO
OMMN AUNNY OMNMN RNAA]
avnna
Y DO NP 0.5 | DY asp NP MY vy MY 28
YD  NTAYNI NTY NoNPYI NIV nYMY Yy NRHOND NYON
NPNMI MSN DY NPHMI MEN MAY»NN
mMva

M, PN PN DY 1 | VITOI MINNINVN IPD | VIPTO NN MY 29
1987 NN [ PN MIRINVHD - DINT
N2YON2 AN
IR LMY DY 0.3 | D9MY5N MND NN | 9O NNX NHONT WP
EalAIR ) ONva OV | MND DY Onvny DI
NYIN  TENVA D9NDON
-NNN NINNN
DN VY ,PIN | NOWON 1[0mMPY NN apyn | MTMPY 5 0w Wyl
DYODNY | OWO8 nya A oPTa MNP DOYIAP DN DN
YA DWIP DY P13
1990 0 | 1YY 1[0mMPY IR apyn | MMPY 5 0N oy 2
DYOINY | O8N PNIYA TR | NNSPA IR DOWAP DD DN
MV DOYIP O NNNPA
520y, PN,V 1 >98N 9IN2 0 WY PO | INN APYN DN oY 3
MOVHN NN D’ VY PO

D> VY
9,7 1 TN 9IN2 0 2WY PO | INN APYN DN oy 4
MOVHN NN D VY PO

D> VY
AP MY P 05 ONT PO ONT PO WY 5
SN DY oWy nouwa (np>% fnipiv]

N NTIYNI
LN DY MV oY1 NNNN  Pa IRNYN | 4 DLV 24 WYY 9
LmteAvalal NIV | 16 pH 16 380N Y9N DINT
8 NPIPON | 8 D MVIIN + NN DT
mMNYYn INN TN NNNN

8 oYy 8

FACS
ONTIN 3D,V DY 1| NNy SY NPdXMd9Y D |, DXV 78 Y9y 10
Eals 0N | pH 62 380N 78 : NN MYON
39 , nYPON 39 A,0s,ff

25 mnon

22917100

FACS 39
LIONT M0 DAy or 1| 5mMmn asp NI |18 NN Yo 12
Ny oY NONYI MMV nYMY | NYMY 18 NRNIND NYYN
NIV NPNNI NISN mav»nn NPNMI MEN MAY»NN

NINON NNNYA
Y, 10 D2y oyl PNV NN PO | 1IN PO P 15
TIRY DNAONND | TNV DDNN ML

NOIOM DXINNN
AVNNY DINMIN

OYITH NMNYN
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1Y, 10 Dy oyl NV NN PO | "IN PO MY 16
TORY DNAONND | TNV DDNN ML
NN DONNN TN NNNRYN
AVUNND DN
19,90,V 02y orl NIVYN NIIN IPO | NHaN RIPAv) VY 17
TIND DONAONN | PNV OONN MDY
NN DONNN TN NNNRYN
AVUNND DN
19,90, 02y orl NHVYN NIIAN IPO | NHaN RIPAv) oY 18
TIND DONAONN | PNVWA OONN MIHN
NN DONNN MMITN NNNRYN
AVUNND DN
19,90,V 02y orl IVYN NIAN IPO | 1IN RIPAv) P 19
TIND DONAOND | PNV OONN MDY
NN DONNN TN NNNYN
AVUNND DN
Y0 DY | NDYON 2 D2 OOWIN NAVNND | POOND NN Yy 25
NOINY | DNN MV NP movvs DMMNIN MAY»ONN DT
MAYONN VIDND NP2 | DI MIAY»NN N NTIYNI
DMNION | MWL DONNON
N NTIYNI
Y0 DY | NDYON 2 (D OOWHN NAYNN | NOIND NN Y 26
NOINY | DNN MV NP movvs DMMNIN MAY»ONN DT
MAYONN VIDND INPMN2 | DY MIAY»NN NINON NNV
DMMNION | YA DONNION
NINON NNNYN
MV DY DN [ Aoy 0.5 | 2yTOHn asp NN DMy vy oy 27
220y : NTAYNI NTHIAY AVOINY | DY NONYA . MNIVNM nYMS WY NRNND DN
IV NPNINI NISN NPNMI MIN MAY»NN
10,7, b2y oy 1 | NoNnYa MOWN | 3 N MNONT 6 oy 29
NI902 PNOPIINITD M) NOPITNINIT DINT
AV 70 NN 05 (np>% falpiv] (a3 fapAv) oy 30
MY DY DNT PO
APO MY PN 05 DT PO DT PO o 31
MY ONNN DY (np>% nipiv]
LN M0 Dy 0.3 | 95N MNd N | DO NNN NONT VOMIN
SN Y ,PMN A DY | mMno YY omyny ot
NYIN TNV D9NDON
MI-NNN NINNN
PO MY PN 05 DT PO DT PO VOMIN 1
SN, I DAy DYON  NVVA | NINDN NNHYIA DT IPD
N NTIYNI
Y, P, MV 02y or1l NVYN NN PO | 1IN PO VOMIN 2
TNND ONIOND | TNV DDONN MDY
NOIOM OINNN NNNPA
AVUNND DN
TP 0 | NOON 1[0y IR apyn | MTMPY 5 0N VOMIN 5
DYOINY [ O8N NYA WA | DARLA NVIAP DWIP DWW DN
VI DWIP DOWIN NNNP2
0 DY oyl NV NN PO | "IN 9P VOMIN 5
TIND DONAONN | PNVA - OONN MDD
NOIOM O¥INNN NNNP2
AVNNY 0NN
0 DY oyl NV NN PO | "IN 9P VOMIN 6
TIND DONAONN | PNVA - OONN MDD
NOIOM OXINNN NNNP2

AVNNY 0NN
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SININD MY DY oY1 |ov™Mn asp I | 18 NNXIN VOMNIN 7
nyP oY NONYI MMV nYMY | NYMY 18 INNIND NYYN
IV NPNNI MSN mav»nn NPHMI MEN MAY»NN
NN NNNHYI
0 oY oyl NVYN NN PO | 1IN 9P VOMIN 8
TIND DONAOND | PNVWA OONN MDY
NN DONNN NNNPA
.avNny 0MMN
19,90, 02y oyl NVYN NN PO | 1IN PO VOMIN 12
TNIND DINNIOND NNSP DONN MDHN
NN DONNN
aVNNY 0N
PN O, MY oY1 NINNN P2 DRNWYD | 4 DOV 24 VONIN 13
(b YN | 16 pH 16 330N Y9N DINT
8 IMYPYN | 8 D MVDIN + NPON DT
mMnN"on NN TN NNNN
8 o9y 8
FACS
LONTIN 3D ML DY 1| NNy SY NP D |, DXV 78 VOMIN 14
Eals NN | pH 62 380N 78 : NN MYON
39, MYPON 39 A,0s,ff
25 mnon
2PN
FACS 39
TPY 0NN | NDVN MYV 3 | INND NN MIDN NPAD | 1D no>Hy VOMIN 19
N2 oD | MON NPIDY nPOIN DN PO
YN | NINON NNV DD NDON
1Y ,92y,pMN DY2 | MMM MNd NN MNINT 24 LOMIN 19-20
TINYNRIN TINYNXI NI 0T
QINN LMV DAY | NDDN MYY3 | INNI NPOIN DN NP0 | 1D nyoN LVOMIN 20
Ny noYa NONN [ DN NPIOD NPSIN MON PO
NPOIN | NINON NNV NI NION
P52y ,MV | NION 1 YN NIIN IPO | 1IN RIPAv) VONMIN 21
no»dM TNIND ONIOND | TNV DDONN MY
oMM DYONNN N7ayna
NINON NNNIYN
OMMN NOIdM
AavnNny
LR EP N PALG) oyl TINVYN NN IPO | ONINON NPID VOMIN 27
NY TR | NNV NN N IPD
MNYUN NINON
AMY 0y 0N | DY 1[5 n  asp 0P Mo vy VOMIN 28
223y : NTAYNI NTHIAY NOINY [ DY NONY2 MIIVNM NPNY WY NNNIND NDON
NIV NPNINI NISN NPNHMI MEN MAYHNN
523y MV oyl TINVYN NN IPO | ONINON NPID VONIN 28
N TN | DMWY TNV NI PO
NN NINON
LIONTI M0 Dy 0.3 | 95N MNd NPT | YO NN NONT gpRlalehiv)
ONONND MY ,PIN JONva OV | MND Y Omyny 0T
NYIN  TENIVA - D9NDON
3-NNN NINNN
IR LIV 02 [ NDON MYW3 | INXA NPOIN MI0N NP0 | DY n>Hy 92NLVaD 2
Ny noo2 YONN | MPN NYPID NYYIN MON PO
YN | NINON NNNMYIA DD NOON
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SIRNND LML L0 | 1PN MYW3 | INXA NPOIN OI0N NP0 | DY no>Hy 9210VaD 3
Ny nooa YONN | PN NYPIDD NPSIN MON PO
YN | NINON NNV DD RO
SININD MY DY oYL |5v™Mn asp NI | 18 R8N 920V90 4
Ny 5S¢ NoNPYa ML N | NYMD 18 NNNINY DYDY
923y NTAYNIA NTAY NIV NPNINII MISN mav»nn NPHMI MEN MAY»NN
NN NNNHYI
P ,INNN 10 OYL|ANNNN P2 ORIVYN | 4 DLV 24 920V90 13
(b MY | 16 pH 16 380N Y9N DINT
8 IMYPYN | 8 N MVDIN + NPON DT
mMnN"on INN TIND NNNN
8 9oy 8
FACS
LN 3D,V DY 1| NMNY SY NP N |, DOVIMILY 120 92NLVIY 16
Pm DN | 120 60 180N | INXN DY NOMYN MIDON
60 pH | A, B, OS : munnd y1m
60  ,NMYPON FF
mnon
2PN
FACS
3P0 DAy | 19N 2| D2 DOWHN  NIOND | MOOND 1O 920V90 17
DYOINY [ ANN MVDON NPID) Mmoo DMINON MAY»NN 0T
MaY»NN INNY 90PN | DYDY Mav»nn ™M NTIYNI
DMMNION | NMIYA DONINION
N NTIYNI
TP,V DAy | 19N 2| D2 DOWHN  NIDND | MOOND 1O 929090 20
DYONY [ DNN MVDON NP Mmoo DMNON MAY»NN DT
MaY»NN INNY I | DD Mav»nn 7NN NINVA
DMMNMION | NMIYA DONINION
NINON NNNHYN
Y ,92y,PM DY 2 | IMIN MNd NPIN MNDNT 24 920V 26-27
VNN TMIVYNI MNIN DINT
MV D2y YOS | NHON 1] 5yMn asp NN DMy vy 9210VaD 25
223y : NTAYNI NTHAY DYOINY [ DY NoNPdI NIV nYMY Yy NRHOND NYON
7V NPNNI NISN NPNMI MIN MAVHNN
Y P, Dy DY 1 | NONHM nOWN | 3 N MINONT 6 920VD 26
XI1992 NOPITNNIN MmN NOPIZTNNIT DT
IR MY DY 0.3 | D9MY%5N MNO NN | 9O NNX XONT IMOVPIN
Eala) onva OV | MDD DY Onyny  DINT
NN NV DNNDON
M-NNN NINNN
,PIN ,ONMTM D23y oY1 | AMNNN P2 ORNYD | 4 DLV 24 VPN 14
nMYN | 16 pH 16 380N XN ODIWT
8 NPPON | 8 -0 MVIIN +NPON DT
mMRYN NN TNNRD NNNN
g8 9oy 8
FACS
P ONTN MV DY 1 | NTMY DY NPXM9 YD |, DXV 78 J2IVPIN 16
pab)Y NN | pH 62 380N 78 s TNNND MIYON
A,0s,ff

39 ,n»opHN 39
25 mnon
29700
FACS 39
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AVY 70 ONMIN o2 VLIN | NINDNT NVDIN IMVPIN 17-18
PN, MPN MINDIT NN
19,PMN D2 | NIV MND NPT MNDNT 24 VPN 21-22
NMVYNIN TMIVYNI NI DINT
APY 02y YN | DN 1/59vn  asp nPm MY vy VPN 25
223y : NTAYNI NTIAY DYDINY [ DY NoN»ya MV nYMY Yy NRHOND 1YY
71V NN NISN NPHMI MSN MAYHNN
MY, PN, D2y DY 1 | NONND2A nOWN | 3 N MINONT 6 I2IVPIN 28
NI1992 NOPITNNIN mN) NOPIVNINIT DINT
IR LMY DY 0.3 | D9MY5N MNO NN | 9O NNX NHONT 921H2n
EalAIR ) ONva OV | MND DY Onvny DI
NN TENVA D9NNPON
M-NNN NINNN
SININD MY DY 1990 asp nPm |18 NNXIN 92021 7
PN oY NONYI MV nYMY | NYMY 18 NRNIND NYYN
NIV NPNNI NMISN mav»nn NPHMI MIN MAY»NN

NIMNON NNNYI
IR DY MV oY1 | ANNN P2 ORNVYD | 4 DVIILY 24 92H21 19
9,7 MMYN | 16 pH 16 380N YN DT
8 NPIHPYN | 8 D MVIIN + NON DT
mMNY"onN NN TNNRD NNNN

g8 9o 8

FACS
SININ DY NNV 1| DTy Sv NpvaY D |, DVIMILY) 78 92120 20
Pm 00N | pH 62 380N 78 S INNND MYIN
39 , mIYPoN 39 A0S, FF

25 MmN

20 n) )

FACS 39
MY PN, D2y DY 1 | NONHM2 NOWN | 3 N MINONT 6 92020 25
X799 PNOPIDNNIIN mN) NOPIVNINIT DINT
AMD 0 DY | NN 2D OOWHN NAVNN | NPOIND NN 92020 26
DOINY | DNN MVYIN NP movvs DMMNIN MAY»ONN DT
MAYONN VIDND INPMN2 | DI MIAY»NN N NTIYNI

DMNION | YA DININON

N NTIYNI
APD 0 DY | NN 2 (D OOWHN NAVNN | NPOIND NN 92020 27
NOINY | DNN MVYIN NP movvs DMNNIN MAY»ONN DT
MAYONN VIDND NP2 | DY MIAY»NN NINON NNV

DMNION | YA DINNION

NINON NNNYN
INONN DY : NDWN 1(5vn  asp  nPmn PN vy 92121 28
223y : NTAYNI NTHIAY oY NONYI MOV nYMY Yy NRHND NOON
NIV NPNINI NISN NPNMI MEN MAYINN
, ,ININ LIV DY 0.3 | 95N MNd NPT | YO NN NONT 92087
PN, MY PN JONva OV | MND DY Onvny DI
NYIN  TENIVA - D9NDON
3-NNN NINNN
0 52y oY1l |5™Mn aNp AT | 18 NNSIN 92087 4
oY NONYI MMV nYMY | NYMY 18 NRNIND NYYN
NIV NPNNI NISN mav»nn NPHMI MEN MAY»NN

NIMON NNNVYI
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SININ DY M0 DYL | ANNNN P2 ORNVYN | 4 DLV 24 92087 10
Kralal MMYN | 16 pH 16 380N Y9N DINT
8 IMYPYN | 8 D MVDIN + NPON DNT
TPNNN ,NMINHN NN TN NNNN
8 Dambo 8
FACS
SINONND D2y IV oY1 | ANNN P2 ORNVYD | 4 DLV 24 9208711
PN NMYN | 16 pH 16 380N NN DT
8 NIHPYN | 8 D MVIIN + NON DT
mMNY"onN N TNNRD NNNN
8 9o 8
FACS
Y 523y, PN D2 | NIV MND NPT MNDNT 24 92087 16-17
NMVYNRIN TPNVYNXI NI O T
523y NP 1| 5yMn asp NN DYMY vy 92087 27
223y : NTAYNI NTHAY oY NONYI MMV nYMY Yy RN NYON
"IV NPNNI NINN NPNMI MIN MAYHONN
NV, PN, 3PY DY 1 | NONNMIA NOWN | 3 N MNONT 6 92087 31

N1992 NOPIDNININ

MmN

NOPITNINIT DIINT
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