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

This report describes the work and results of Israel's National Monitoring Program in the Gulf of
Agaba (Eilat) — NMP — in the year 2020. It is divided into chapters according to habitats and the methods
employed. 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. While most of the text in this report is
in Hebrew, all figures and figure captions 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, two main events affected our findings. The first is the Covid-9 pandemic that brought
about major restrictions and consequently several monitoring schedules were disrupted, and in particular
the monthly sampling cruises along the coast and in the deep sea were not held in the months March and
April. The second event was a strong southern storm that hit the coast of Eilat on March 13, 2020. It was
the strongest storm in the NMP record and perhaps the strongest in memory.

Modifications to newly implemented measurements were made and these are described in their
respective chapters. Coral settlement plates were placed at KATZA for the second time, and this is now a
third site for this survey (in addition to the Interuniversity and the nature reserve sites). In the previous
year the surveys of seagrass cover were extended to the depth of 30 meters and this year a seasonal
component was added, with surveys conducted twice — in winter and in summer. The sediment traps (an
array moored to the sea floor at 600 meters depth) that supplied data regarding partical fluxes in the water
column was lost at sea mid-2019 and attempts were made to put together a new array. Hopefully sediment
trap measurements will resume during the next year. ARMS benthic settlement arrays were extracted
processed and re-placed at two locations. Material from ARMS arrays was sent for analyses.

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 IUl 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 accessible through the 1UI.

For questions or comments please contact yonathan.s@mail.hiji.ac.il
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Key findings of this year

The coral reefs of Eilat

1.

Live cover of stony corals — Coral cover was greatly damaged by the strong southern storm that
hit Eilat in March 2020. The storm’s effect was not uniform across the reefs of Eilat and most
damage occurred in the shallow reefs. Of the surveyed sites, most damage was found at the
shallow IUI and NR forereef sites and at the NR reef-flat site. At some of the other sites coral
cover has actually increased relative to the previous year. At the NR-5 site coral cover was
reduced by some 10%, that comprise a 22% decrease relative to the coral cover in 2019. At the
IUI-5 site some 2% were lost (comprising a 12% reduction) and at the reef-flat site 5% of the
cover was lost (a 20% reduction). Coral cover at the monitored forereef sites was reduced by an
average 1.5% that embody a reduction of some 6% relative to the previous year. Permanent
photosites also demonstrate this differential damage pattern and the worst-hit photosite is that of
the IUI. Overall it seems that the damage is less dramatic than first perceived and it is likely that
the reefs of Eilat will manage to recover naturally. At most sites coral cover is still significantly
higher than it was in the initial years of the monitoring program.

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 there than at other sites. Over the years, a
decrease in the fraction of small colonies and an increase in that of medium and large colonies is
documented. During the interval 2008-2012 the number of small coral colonies in Eilat decreased,
but this trend has slowed in the last few years and colony density fluctuates. This year coral
density was similar to that measured in the previous year.

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. These findings are corroborated by rarefaction curves
and the expected number of coral taxa per 1,500 random individuals, though changes in all metrics
are small.

The coral reserve lagoon —Environmental conditions at the lagoon are harsh and so 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 was measured but since 2017coral density at the lagoon is once more slowly declining.
Coral settlement in the reef — throughout the monitored period, more coral settlers are found at the
nature reserve (NR) site than at the 1UI, and they also seem to grow better. At the KATZA site,
monitored for the second year coral settlement seems to resemble the NR more than the 1UI, but spat
growth over the season is less regular — implying, perhaps, that settler survivorship is less successful.

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
to year and dictates the density of the entire urchin population. Sea urchin density is declining
since 2016.

Coastal Environs

8. Nutrient concentrations in coastal waters — Concentrations of nutrients are commonly high during

winter and very low during summer. The process that dictates these dynamics is the seasonal
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10.

11.

12.

mixing driven by cooling of the sea surface in winter, which brings nutrient-rich deep waters to
the shallow coastal areas. High concentrations relative to open sea values were measured for
ammonium, phosphate and chlorophyll-a, particularly at the northern coastal sampling sites and
particularly during the summer. The high values measured this year were not extraordinary, when
compared to outstanding values of previous years, but they do indicate local variations and inputs
along the coast of Eilat.

In addition to the outstanding coastal values mentioned above, high concentrations of silicate were
measured this year at the “Fish Farms” sampling site in June and September. Later in the year, in
November and December silicate concentration was much lower at all sampling stations,
indicating a bloom of siliceous algae, particularly Diatoms.

Benthic foraminifera - At some of the soft sediment seafloor sampling stations at the northern
beach, across from the Kinet channel outlet, some deformed benthic foraminifera were found. We
do not know the cause of the morphological deformation of these individuals but they may
indicate some kind of contamination (by analogy to the occurrence of deformed sea urchins that
were observed in the past in contaminated waters). In recent years large-scale infrastructure works
were conducted at the Kinet channel and sediments dug from its path were piled along the outlet.
These may have leaked contaminants into the sea and the southern storm of March 2020 may have
transported contaminated sediments to the sea. Deformed benthic foraminifera were observed this
year for the first time but attention should be drawn if deformed live foraminifera will be sampled
again next year.

Sea-grass — This year seagrass surveys were conducted for the first time in winter (late January) in
addition to the regular summer surveys. In between, the storm of March 2020 occurred. Since we
do not yet have a “winter” seagrass timeseries it is hard to separate the seasonal signal from the
effect of the storm. Differences between the seasonal surveys were small for the north beach and
more pronounced for the south beach sampling site where the lush seagrass meadow that was
encountered in the winter all but disappeared by summer. The seagrass meadows that were
surveyed in both sites in summer were relatively poor when compared to the previous years.

Sea turtles — Following numerous sightings of sea turtles coming on shore to nest at the 1UI -
Underwater Observatory beach, from December 2019 and into the first months of 2020, the first
turtle hatchling broke out at the 1UI beach in January and was followed by several more hatching
events. This is a rare occurrence in Eilat since viable beaches for nesting are scarce along the
coast. The stretch of beach between the Ul and the Underwater Observatory is the only
undisturbed sandy beach in Eilat and the only one in which hatchlings can by protected and the
controlled lighting helps them find their way to sea. The southern storm in March destroyed the
nests that were unhatched at the time.

The deep water column

13.

14.

15.

Vertical mixing — Because of the corona pandemic, monthly cruises were not conducted in March
and April 2020 and so there is no measurement of the maximal extent of seasonal mixing of the
water column that is usually attained during March. The data we do have allows us to estimate
that vertical mixing reached around 400 meters, a medium-depth mixing and somewhat less than
the previous year. This is the eighth year (since 2012) in which waters deeper than 500 meters are
discontented from the sea surface.

Concentrations of oxygen and nutrients in the deep waters — The water column was mixed to an
intermediate depth and the deep waters continued to accumulate nutrients and to be depleted of
oxygen, although at a slow rate. Eight years after the last deep mixing event, nutrient and oxygen
concentrations in deep water are at the levels of 2011, before the deep mixing of 2012 and only
three years after the previous deep mixing (2008). These are still much lower compared to the
values measured in the initial years of monitoring.

Chlorophyll-a concentrations — Concentrations of chlorophyll-a in the upper water column
measured this year are characteristic of years in which water column mixing is not deep. In recent
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16.

years chlorophyll-a concentrations that are higher than predicted by the depth of vertical mixing
were sometimes measured and sometimes even in summer. It seems that in the past few years high
chlorophyll concentrations are not driven only by vertical mixing, and perhaps a trend of rising
chlorophyll concentrations in Eilat is beginning to show.

Primary productivity — The pattern of primary productivity was similar to the past few years,
without outstanding values. However, looking at the average productivity during summer, when
fluctuations are usually small, it may by possible to discern a rising trend that is not yet significant
but still noteworthy.

Supplementary continuous measurements

17.

18.

19.

20.

Severe southern storm — A severe southern storm hit the shores of Eilat in March this year. It was
the strongest storm on the NMP’s fifteen-year record and perhaps the strongest recorded in Eilat.
Strong winds blew for more than a day and high waves pounded the shores causing severe damage
to shallow habitats and coastal areas, and destroying man-made infrastructure. The damage
assessment is the largest recorded in the past few decades. The top wind speed recorded at the 1UI
reached 29.5 meters per second (~ 57 knots) around midday on March 13, 2020.

Sea surface chlorophyll-a next to Eilat's coral reef (daily measurement) — Chlorophyll-a
concentrations fluctuate sharply and frequently and this year fluctuations were more pronounced
than usual and the seasonal pattern less clear. Nevertheless, most measurements did not exceed
previously measured values and the rising trend that is, perhaps, indicted in the monthly deep sea
and coastal time-series are not apparent in this dataset.

Sea surface temperatures next to Eilat's coral reef (daily measurement) — The annual average sea
surface temperature measured this year was among the highest recorded in the past thirty years. A
short and very steep peak was recorded in June and then, during most of the summer SST was
higher than the multi-year average and the 90% percentile for the season. A trend of rising SST in
Eilat’s coral beach over the past thirty years is documented in this time series.

Meteorology (continuous measurement) — Of the continuous meteorological measurements
conducted by the NMP over the past 15 years the severe southern storm of March (see item 17
above) and this year’s peak SST measurement are noteworthy. Minimal SST values were similar
to those measured in recent years, but the highest value measured this year (30.9 °C) is the highest
measured by the NMP and nearly a full degree higher than last year’s maximum value.

15



Multi-annual variations and trends

The coral reefs of Eilat

1.

Live stony coral cover — Live coral cover is the most significant metric reflecting the state of the
reef, and significant variations in the live coral cover between sites and interannual changes 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%. The coral reefs of Eilat were hit hard by a severe southern storm in
March 2020. The storm mostly affected shallow reef sites in Eilat and its impact was not uniform
among the sites monitored by the NMP. The reef flat at the coral beach nature reserve as well as
forereef sites NR-5 and 1UI-5 were most damaged. The sites at KATZA and the deeper sites at the
IUI were hardly affected and at some coral cover actually increased relative to the previous year.
Average coral cover at the monitored forereef sites was 23.4+3.6% this year and the average loss
of cover was ~6% relative to the previous year. At the reef-flat site the fraction of cover lost was
greater, some 20%. Live coral cover at most monitored sites is still significantly higher than it was
at the initial years of monitoring.

Stony coral density and size — Average coral density between all monitored sites varies from year
to year, although annual changes are small. Coral density increased gradually between 2010 and
2017 and declined somewhat in recent years, but it is higher than that of the initial years of
monitoring. 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. Colony density
was less affected by the storm than the live coral cover.

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.
Diversity — Stony coral diversity in Eilat's reefs, as well as the coral community composition
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.

Sea urchins — The most important group of reef grazers are the sea urchins and the dominant sea
urchin in Eilat is Diadema setosum. The density of D. setosum fluctuates from year to year and
dictates the abundance of sea urchins at the monitored sites. Since 2016 a gradual decline in sea
urchin abundance is observed.

Coastal Environs

6. Nutrient concentrations in coastal waters — Nutrient concentrations are usually higher during

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

Benthic foraminifera in soft sediment at the former location of aquaculture cages — The benthic
foraminifera community beneath the former aquaculture cages at the northern shore of Eilat
displays gradual recovery since 2008 (Oron et al., 2014). 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
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foraminifera community. Recovery following the floods was considerably more rapid than the
recovery from the impact of aquaculture cages indicating a healthy habitat. This year a number of
morphologically deformed individuals were discovered and may indicate an ongoing
contamination of the sediments at the site.

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 is the eighth year in which waters deeper than 500 meters are not mixed with surface waters.
Therefore, nutrient concentrations continued to rise, and oxygen concentrations to drop in the deep
waters and are now similar to those measured right before the deep mixing of 2012. Nevertheless,
the rate of change seems to be slower than that of the previous multi-annual cycle.

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 sea water temperatures continues.

A corresponding trend of rise in sea surface temperatures in Eilat is documented since 1988.
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line transect values.

Figure B22 (p. 54): Percent cover of live corals and density of coral colonies on the reef table since 2007.

Figure B23 (p. 54): The number of coral gnera encountered during the Reef Table surveys.

Figure B24 (p. 55): Top —Shanon-Wienr diversity of stony corals in the years since 2007, bottom — rarefaction curves for coral
genus diversity on the reef table since 2007

Figure B25 (p. 58): The percentage of live coral cover at the “Eilat Reefs” (the average of the eight surveyed fore-reef sites), in
blue, and the reef-table site, in red.

Figure B26 (p. 59): Top — Coral colony density by size groups (after correcting for sampling bias) during the monitoring
period, top. Middle — density of all coral colonies and colonies of the “small” size group (S) vs. coral cover. Bottom —
density of corals of the larger size groups, "medium" (M), “large” (L) and “huge” vs. foral cover.

Figure B27 (p. 61): Sites of the photo-survey of coral reefs along the Eilat coastline.

Figure B28 (p. 61): A set of photographs from one of the photo-survey sites in the nature reserve reef (2004 top, 2005 bottom).

Figure B29 (p. 62): Eight years of documentation at permanent photo site Nature Reserve, point A, looking west.

Figure B30 (p. 63): The surface area covered by live stony corals at the photo-sites relative to the live cover that was measured
last year (2019).

Figure B31 (p. 64): Live stony coral cover at fixed photo locations in KATZA, NR and IUI, in 2019 and 2020.

Figure B32 (p. 65): The sampling design in the lagoon.

Figure B33 (p. 66): Relative abundance (by colony number) of the 10 most abundant coral genera in the lagoon.

Figure B34 (p. 67): 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.

Figure B35 (p. 67): Changes in coral diversity in the lagoon since 2004, according to the Shanon-Wiener index, estimated
using the EstimateS software.

Figure B36 (p. 69): Arrays of coral settlement plates in Eilat's reef.

Figure B37 (p. 70): Tiny coral colonies (spats) on settlement plates retrieved from the reef.

Figure B38 (p. 71): : Top — the average number of coral spats at different time intervals between April 2020 and January 2021.
Bottom — the average number of polyps per spat (size).

Figure B39 (p. 72): The average number of recruits found on coral settlement plates versus the average number of polyps per
recruit at the nature reserve site (left) and the Interuniversity site (right), throughout the examined period.

Figure B40 (p. 69): 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).

Figure B41 (p. 74): Locations of plankton net tows adjacent to the North Beach and the Coral Nature Reserve of Eilat.

Figure B42 (p. 75): Fish larvae collected close to shore at the northern beach of Eilat (NB) and close to the reefs of the Coral
Beach nature reserve (NR).
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Figure B43 (p. 75): Densities of fish larvae close to shore at the northern beach of Eilat (NB) and close to the reefs of the Coral
Beach nature reserve (NR).

Figure B44 (p. 76): 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.

Figure B45 (p. 77): The average density (per m?) of mobile invertebrates (top) and sea urchins (bottom) at the sampling sites.

Figure B46 (p. 78): The average density (individuals per m2) of all sea urchins at the fore-reef sites (top) and at the lagoon
(bottom).

Figure B47 (p. 79): 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).

Figure B48 (p. 80): The average density (per m?) of feather-stars (top), Sea Cucumbers (middle) and Sea Stars (bottom) at the
fore-reef sites and the lagoon.

Figure B49 (p. 81): A) Algae settlement plates. Two plates in the array are exposed to grazing by herbivores, and two are
protected by a wire cage (B) Every month divers replace the two settlement plates that have been in the sea for two
months.

Figure B50 (p. 82): Average chlorophyll a on exposed and caged settlement plates in 2020.

Figure B51 (p. 83): Top — Average chlorophyll a on exposed and caged settlement plates since 2004. Bottom — Potential (Chl-a
from protected, caged, plates) versus grazing pressure (the difference between potential and the realized (chl-a on
exposed plates) algae growth).

Figure B52 (p. 84): Average chlorophyll a during the months April-May on exposed and caged settlement plates since 1997.

Figure B53 (p. 85): Average chlorophyll a on exposed (blue) and caged (red) settlement plates at the Nature Reserve in 2020.

Figure B54 (p. 86): Average chlorophyll a on exposed and caged settlement plates at the Nature Reserve since 2007.

Figure B55 (p. 87): An exposed algae settlement plate from the lagoon.

Figure B56 (p. 87): The annual average potential benthic algae growth on the reef slopes across the 1UI versus the mixing
depth, since 2004.

Figure B57 (p. 89): Changes in the number of reef fish according to trophic level since 2007, normalized for the sampling
effort.

Figure B58 (p. 90): Distribution of the number of reef fish according to trophic level since 2007.

Figure B59 (p. 91): : Distribution of the number of reef fish according to trophic level at the nature reserve (NR) and
Interuniversity (1UI) sites.

Figure C1 (p.94): Map of the coastal-water monitoring stations in the territorial waters of Israel in the Gulf of Eilat.

Figure C2 (p.95): Monthly pH values at all coastal water monitoring stations since October 2006.

Figure C3 (p.96): Monthly alkalinity at the coastal water sampling stations since 2004.

Figure C4 (p.97): Monthly concentrations of total oxidized nitrogen (TON, nitrate+nitrite) at the coastal water sampling
stations since 2004.

Figure C5 (p.97): Monthly concentrations of ammonia (NH.) at the coastal water sampling stations since 2004.

Figure C6 (p.98): Phosphate concentrations (PO4) at coastal-water sampling stations since 2004.

Figure C7 (p.99): Monthly concentrations of silicate (Si(OH)a) at the coastal water sampling stations since 2004.

Figure C8 (p.99): Monthly concentrations of dissolved oxygen at the coastal water sampling stations since 2004.

Figure C9 (p.100): Monthly concentrations of chlorophyll a at the coastal water sampling stations since 2004.

Figure C10 (p.101): Salinity at the coastal water sampling stations since 2004.

Figure C11 (p.102): Temperature at the coastal water sampling stations since 2004. . Bottom, comparing SST between coastal
staion NR and Station A.

Figure C12 (p.103): Secchi depth measurements at the coastal water sampling stations since 2004.

Figure C13 (p.107): 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.108): Prevalence of the six gut parasite species examined in S. rivulatus.

Figure C15 (p.108): Intensity of infection of the six gut parasite species examined in S. rivulatus.

Figure C16 (p.109): Bush Index for the importance of infection of the six gut parasite species examined in S. rivulatus.

Figure C17 (p.111): Grain size distribution (weight percent) for soft sediment at two sites, at the north beach (NB) and south
beach (SB) of Eilat.

Figure C18 (p.111): The density of foraminifera individuals (number/gram sediment) at two soft sediment sites, at the north
beach (NB) and south beach (SB) of Eilat.

Figure C19 (p.113): Deformed benthic foraminifera found this year at FF sampling locations offshore from the Kinet channel
outlet.

Figure C20 (p.113): 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 C21 (p.115): Grain size distribution (weight percent) for soft sediment at th sampling locations near the former fish
cages site.

Figure C22 (p.117): The density of live benthic foraminifera individuals at the "Fish Farm" site following the removal of the
last fish cages (2008-2010 data from Dr. Shay Oron, Oron et al., 2014).

Figure C23 (p.118): The number of live foraminifera species per gram dry sediment at sampled locations since summer 2008,
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immediately after fish cages were removed from the area.

Figure C24 (p.119): The number of live foraminifera of the Assilina ammonoides specie per gram dry sediment at sampled
locations since summer 2008, immediately after fish cages were removed from the area.

Figure C25 (p.120): A photo of seagrass cover along the 20m depth transect on the southern coast of Eilat.

Figure C26 (p.121): Seagrass cover during winter and summer at four depths in the northern and southern beach sites of Eilat.

Figure C27 (p.122): Seagrass cover at three depths in the northern and southern beach sites of Eilat.

Figure C28 (p.122): Average seagrass cover in recent years at three depths in the northern and southern beach sites of Eilat.

Figure C29 (p.123): A green sea turtle nesting at the IUl/Underwater Observatory beach (right). Several aapproaches and nests
were identified early in the year. Sea turtles hatching and making their way to sea (left). The severe southern storm of
March 2020 destroyed the nests that were still unhatched.

Figure D1 (p.127): Temperature profiles measured using a CTD during the monthly monitoring cruises.

Figure D2 (p.128): Changes in water temperature at Station A since 2004.

Figure D3 (p.129): Changes in deep sea temperatures at Station A since 2000. Top, Water temperatures at depth (400 to 700
meters); bottom, water temperature trends at the sea surface and at 700m depth at Station A.

Figure D4 (p.130): Salinity profiles measured using a CTD during the monthly monitoring cruises.

Figure D5 (p.131): Changes in salinity at Station A since 2004.

Figure D6 (p.132): Dissolved oxygen concentration profiles measured during the monthly monitoring cruises.

Figure D7 (p.133): Changes in concentrations of dissolved oxygen in the water column at Station A since 2004.

Figure D8 (p.134): Changes in the dissolved oxygen inventory in the water column at Station A since 2004.

Figure D9 (p.135): Changes in dissolved oxygen concentrations in 400m to 700m water depth at Station A, since 2000.

Figure D10 (p.136): Depth profiles of pH values measured during the monthly monitoring cruises.

Figure D11 (p.136): Changes in pH in the water column at Station A since November 2006.

Figure D12 (p.137): Alkalinity profiles measured during the monthly monitoring cruises.

Figure D13 (p.138): Changes in alkalinity in the water column at Station A since 2004.

Figure D14 (p.139): Nitrite (NO2") concentration profiles measured during the monthly monitoring cruises.

Figure D15 (p.140): Nitrate (NOs") concentration profiles measured during the monthly monitoring cruises.

Figure D16 (p.141): Changes in the concentration of total oxidized nitrogen (TON= NO3+NO>) in the water column at Station
A since 2004.

Figure D17 (p.141): Changes in the nitrate (NO3) inventory in the water column at Station A since 2004.

Figure D18 (p.142): Changes in nitrate concentration water depth of 400m to 700m at Station A since 2000.

Figure D19 (p.143): Phosphate (PO4®) concentration profiles measured during the monthly monitoring cruises.

Figure D20 (p.144): Changes in the concentration of phosphate in the water column at Station A since 2004.

Figure D21 (p.144): Changes in the phosphate inventory in the water column at Station A since 2004.

Figure D22 (p.145): Silicate (Si(OH)4) concentration profiles measured during the monthly monitoring cruises.

Figure D23 (p.146): Changes in the concentration of silicate in the water column at Station A since 2004.

Figure D24 (p.146): Changes in the silica inventory in the water column at Station A since 2004.

Figure D25 (p.147): Changes in silicate concentration water depth of 400m to 700m at Station A since 2000.

Figure D26 (p.148): Particulate organic carbon (POC) concentration profiles measured during the monthly monitoring cruises.

Figure D27 (p.148): Changes in the concentration of particulate carbon in the water column at Station A since 2011.

Figure D28 (p.149): Fluorescence profiles measured using a CTD during the monthly monitoring cruises.

Figure D29 (p.150): Chlorophyll-a concentration profiles measured during the monthly monitoring cruises.

Figure D30 (p.151): Changes in the concentration of chlorophyll-a in the water column at Station A since 2004.

Figure D31 (p.151): Concentrations of chlorophyll-a at Station A at the surface and at water depths of 40 and 100 meters since
2000.

Figure D32 (p.152): Structure of the water column and the development of deep mixing as reflected in profiles of short-lived
indicator, fluorescence and longer-lived indictors temperature and nitrate in the water column in January-May. There
were no cruises in March and April this year.

Figure D33 (p.154): Monthly phytoplankton concentrations of prokaryotes (Synechococcus and Prochlorococcus), and pico-
eukaryotes in the water column at Station A.

Figure D34 (p.155): 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.

Figure D35 (p.156): Monthly phytoplankton concentrations of heterorophic bacteria in the water column at Station A this year;
right, time series ofintegrated bacteria concentrations (to 700 meters depth) since 2013.

Figure D36 (p.158): Monthly primary productivity and Chl-a concentrations at the upper water column.

Figure D37 (p.159): Integrated values of primary productivity in the upper 100m of the water column, based on the
productivity profiles presented in Figure D36.

Figure D38 (p.160): 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 D39 (p.161): Primary productivity in the upper 100m of the water column since 2010 (top) and chlorophyll-a
concentrations in the same water samples (bottom) from the monthly productivity measurements.
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Figure D40 (p.162): Primary productivity in the upper 100m of the water column since 2010.

Figure D41 (p.162): Average daily primary productivity in the upper 100m of the water column for the months July-
September, since 2010.

Figure D42 (p.163): A double plankton net ("Bongo") towed from the boat in deep waters.

Figure D43 (p.164): 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 D44 (p.165): Zooplankton concentrations at the upper 100m of the deep sea since 2011.

Figure E1 (p.166): Chlorophyll a concentrations sampled daily at the Underwater Observatory jetty in 2020 (red line) and the
long-term average (1988-2019, green line).

Figure E2 (p.167): Chlorophyll a concentrations at the sea surface, sampled daily at the Underwater Observatory jetty since
2004.

Figure E3 (p.168): Daily sea surface temperatures measured from the Underwater Observatory jetty during 2019 (red line), the
average SST for 1988-2018 (green line).

Figure E4 (p.169): 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.170): The meteorological station at the end of the 1UI pier.

Figure E6 (p.172): March 13 2020, an exceptionally strong southern storm hit the shores of Eilat causing considerably damage
to shallow habitats and near-shore infrastructure. In the days following the storm near-shore seawater was loaded with
suspended material and later on extensive benthic algae blooms occurred along the coast.

Figure E7 (p.173): Top- Maximum daily wind speed (m/sec). Middle- Maximum daily wind speed and direction since January
2007. Bottom- occurrences of southern storms during the monitored period. This year’s extreme wind measurements are
marked.

Figure E8 (p.175): Maximum and minimum (red and blue, respectively) daily air temperature above the sea.

Figure E9 (p.175): Maximum daily global radiation (top), ultraviolet radiation (middle) and photosynthetically available
radiation (bottom).

Figure E10 (p.177): Maximum and minimum (red and blue, respectively) daily values of relative humidity over the sea.

Figure E11 (p.177): Maximum and minimum (red and blue, respectively) daily water temperature at ~2m depth.

Figure E12 (p.178): Maximum and minimum (red and blue, respectively) daily sea-level measurements.

Figure E13 (p.180): Weekly dust concentrations in the air above the sea. Dust is measured on filters through which air is
continuously pumped.

Figure G1 (p.183): 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 of near-steady state 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. The middle period starts only three years after deep mixing.

23



Period Dates Temp. Oxygen Nitrate Phosphate Silicate
(°C) (UM) (UM) (nM) (UM)

1 22/2/04-15/1/07 | 5097 (+0.051) | 161.05 (+3.0) | 6.66 (+0.32) | 0.36 (£0.03) | 3.51 (+0.4)

2* 17/1/11-8/2/12 21.04 (+0.016) | 170.32 (+2.4) | 5.61 (+0.18) | 0.31 (+0.02) | 3.16 (+0.1)

3 18/1/16-13/12120 | 51 15 (+0.028) | 171.16(x3.0) | 5.68 (+0.27) | 0.33 (+0.03) | 3.26 (+0.2)
KruskaI_WaIIIS P Value *kk*k *kkk *kkk *kkk *kkk

_Dwass-SteeI—Chr_|tchl_ow- ab.c ab.c ab.c ab.c ab.c
Fligner post hoc pair-wise test

WA PIRY 2127 NRY steady state-? 21pm 232% WORT DRI JRAAY 2OWIVIWIT 0T T2 MSPNT v 2K hab
Kruskal- 99u2m2-K 77222 NIDpnsT 192 M0 D nIpn2I 97 L1009 M2y 29 wn 700 Y@ peips (3P0 N £) 291090
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) AU NPMIR YRR (PR RXRI DT PO IR WAN 7227) MDA DR mar a aRnwa Steel-Chritchlow-Fligner
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DR KDY PR 29200 IR
Table A2: The three time-intervals in which nutrient and dissolved oxygen concentrations reached a near
steady state after deep vertical mixing of the water column, and the average concentrations (+ 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<0.00001. The bottom row lists the
periods that differed one from another in a post-hoc Dwass-Steel-Chritchlow-Fligner test between pairs of
intervals. Three different letters (a,b,c) indicate that each period differed significantly (P<0.05) from each of
the other two periods. *This period starts three years after deep mixing, rather than four.
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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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2008-10 2012-14
Regression slope | Standard error Regression slope Standard error
Oxygen -8.516 2.85 -7.76 2.78
NOs 0.803 0.224 0.616 0.273
PO 0.288 0.131 0.194 0.126
SiO4 0.0455 0.0242 0.0316 0.0211

2037 wRwa ("1 700) pRIpT 9R2 AT 192 2OV JRRAT 11257 92 JPNT NRIARWY NIIRIDT A0 P Pow 3N Avaw
12592 7775907 ,0517 ,2012-2014 793pn2 KR N 299917 2008-2010 723p02 7909377 MNP SYIDOW LPINY 2129y IR

STIWY 11D IR 37T PIDOWT MITIT LINWKAT TDIPN2 N TR 2P 9P 2OVIMVIIT MTIDIN ANV IR N0 RN
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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Figure A6: Time series of integrated chlorophyll-a in the upper 120 meters of the water column in Station A,

every month since 2004.
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Table A4: Linear regression coefficients and their significance of 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.
P values are indicated as follows: **** p<0.0001, *** p<0.001, ** p<0.01, * p<0.05, NS-not significant.
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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 concentrations in deep waters change over the period (see Table A3). 1= improvement, |=deterioration, -
= no trend.
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Table B1: Locations and depths of the reef census line-transect survey sites.
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Figure B1: An aerial photo of the northwestern shore of the gulf, south of Eilat,
showing the coral reef sampling sites. The yellow lines represent sampling sites at
the 1UI (1), the Nature Reserve (2) and the oil terminal (3). Black scale line is 100
m.
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Figure B2: Diver during reef surveys at the nature reserve. A measuring tape is
spread over the reef and the divers record the projected length of all the organisms
and substrate underneath the line-transect to a resolution of 1 cm. Photo: N. Segev.
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Figure B3: Top, the average live stony coral cover and colony density (counts in a 10-meter-long transect) at
each site, in 2020. Bottom, box-plot of the stony coral cover and density (per m?) at each site: center lines show
the medians; box limits indicate the 25th and 75th percentiles determined by R software; large black dots
represent site means.
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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.

01,V 07 DOV DIRY IR IR 77T IR 22ANAPKR NOREA 2292727 INR? NIN DY 200K A RN TR0
N72197 VPP 923 DY 220K 10°0 IR MINANT 07 ¥ 2INKRT P2 NT992 K97 VPRI Mno2 2297200 DR DIl
NTY9N YRR W DUMINRT 01901 O *10°377 TIR 172 O°D AW DAWAYR MW NN DRNAT YXNT 1801 L7272
95w 7272 (¥90) NTIIP1 YRR RAT DOMPR MAWNAD DORNAT YXAIW 70372 ,(2°01 22309 72WY) o1 M0°0m
(62 71R) 710 Y¥n HY 00w DO

PRIV DOAMPRT NNY R .ON 2°IVR ,0°INRT P2 1R OANIR W 02377 DTN 2297207 0 IR DUNanaa
5,717 PRWA NP 7AVRT INRY, T AW INR7 N L,(53.5+2.6%) N2 27 a0 2109571 Hya qun 20
TV T NINW OINRA 7190 YR 023 5V AR MR M0 L(23.742.2%) T 2nIng M0 HYa XIT 00

36



V¥Imma ,40.2+3.2%
NN YRR N2 Mawwe 50.1£3.0 1REHI YRINNA) 00K 932 77123 DTN YRR 023 DY Mawng nooy
(@ 7wy Hen

80 - .
Reef sites, 2020
70 - M Normalized Cover [%]
60 - Normalized Density [n/10m] T T
T

50 - T
40 4 Average
30 -
20 A
10 -
O A T T

Katza 10 Katza 20 NR 10 NR 20 IUI'5 Ul 10 Ul 15

27 12K "3MOR DR MW NIDODIY MDD TINR L2020 MW7 NIW 2OIMOR MIWINTY DIRNRT YINT NIT1 162 N

DR D22 nawbon ypapn o TInR

Figure B6: Utilization of available substrate by stony corals in 2020. The percent cover and colony density of
live stony corals on hard consolidated seafloor at each monitored site.
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Figure B7: The average live stony coral cover at each site and the average for all forereef site, as percent of
total area.
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Figure B8: Utilization of rocky substrate by stony corals (percent of live stony coral coverage out of the total
consolidated substrate at each site) and the average of all forereef sites.
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Figure B9: Left - The average number of live stony colonies per ten-meter section at each site. Right -
Utilization of rocky substrate for stony coral settlement (number of live stony coral colonies on ten meters of
consolidated substrate at each site).

.(22 77%20) Do3HRT MAwIN MDY NPYRIRT A0 MA?ONT ,0°3 17K M0°32 22173 029727 DIW° 0°37 0K P2
X177 77 P92 NI YXINAT .MIP0IT NPNWT 970 DR TIARI AXMAT TR IR PRI 221 2°RIN DI IR 95w v T
OONR ONIN 12 Q2AX1A FIW 922w 1110010 DUIW 12 ARNWT TNRD WY SV TV

(2004) w37 N2OTN TRA MR DY YD MAPW DOIW 12 1WA 0T PRI TIWD 7w MTIN NP NI N1ana
IPTAN 7Y0T AR DY NP2 N1 77012 77Y DR DINWT YXINAT ,0°INRT 2172 SNIvAwA 19IR 7Y D°ANIRT M09
TIN7 9 OXR ,72PY IDINA N7V MW7 2NN DONNIR MW W NYRINAT MDD ANINRT 7IW2 N9ORA VA0 WK
W37 NOIPN w2

40



Katza 10 Katza 20 NR5 NR1I0 NR20 IUI5 1UI10 1UI15 | 1UI Katza NR Eilat
Number of Transects 13 13 17 28 13 17 18 17 52 26 58 136
Stony coral 31.3 28.3 35.7 9.5 34.4 16.7 15.3 15.8 15.9 25.3 22.8 23.4
stdev 9.2 9.1 10.6 5.3 10.3 6.7 51 5.9 5.8 8.4 15.3 10.1
SE 2.5 1.8 2.6 1.0 2.9 1.6 1.2 1.4 0.8 2.3 2.0 3.6
Ccv 0.3 0.3 0.3 0.6 0.3 0.4 0.3 0.4 0.4 0.3 0.7 23
Octocoral 3.0 7.4 0.2 1.6 4.1 0.2 0.5 1.2 0.6 5.2 1.7 23
stdev 2.6 5.0 0.3 1.8 3.0 0.3 0.6 11 0.9 4.5 2.3 25
SE 0.7 1.4 0.1 0.3 0.8 0.1 0.1 0.3 0.1 0.9 0.3 0.9
Ccv 0.9 0.7 15 1.1 0.7 1.7 1.2 0.9 1.4 0.9 13 0.9
GRV+Sand 35.3 26.0 16.8 73.6 35.8 28.4 51.3 65.0 48.3 30.6 48.5 41.5
stdev 14.1 12.7 13.9 14.6 12.0 13.6 8.0 11.6 18.7 14.0 28.8 19.9
SE 3.9 35 34 2.8 3.3 3.3 1.9 2.8 2.6 2.7 3.8 7.0
Ccv 0.4 0.5 0.8 0.2 0.3 0.5 0.2 0.2 0.4 0.5 0.6 2.1
Rock 26.4 27.0 20.2 10.7 16.9 47.6 28.1 14.3 29.9 26.7 14.9 23.9
stdev 10.0 11.8 8.9 9.3 7.3 10.9 7.0 6.3 15.9 10.7 9.6 115
SE 2.8 3.3 2.2 1.8 2.0 2.6 1.6 1.5 2.2 2.1 1.3 4.1
Ccv 0.4 0.4 0.4 0.9 0.4 0.2 0.2 0.4 0.5 0.4 0.6 2.1
Dead Coral 8.1 6.9 26.4 3.0 8.1 6.6 4.6 3.1 4.8 7.5 11.0 8.4
stdev 5.7 2.6 115 2.6 4.8 3.6 3.2 2.7 34 4.4 12.2 7.6
SE 1.6 0.7 2.8 0.5 1.3 0.9 0.8 0.7 0.5 0.9 1.6 2.7
Ccv 0.7 0.4 0.4 0.9 0.6 0.5 0.7 0.9 0.7 0.6 1.1 11
Norm. cover 40.1 42.7 434 39.1 53.5 23.7 31.6 47.2 34.1 41.4 43.6 40.2
stdev 9.8 9.5 10.8 10.4 9.2 9.1 10.2 12.4 14.3 9.6 11.6 9.2
SE 2.7 2.6 2.6 2.0 2.6 2.2 2.4 3.0 2.0 1.9 15 3.2
cv 0.2 0.2 0.2 0.3 0.2 0.4 0.3 0.3 0.4 0.2 0.3 4.4
Density 33.8 40.3 30.0 10.5 38.7 30.4 25.6 20.1 25.3 37.0 225 28.7
stdev 125 9.5 7.5 5.7 9.2 9.0 6.0 7.6 8.5 11.4 14.0 9.9
SE 3.5 2.6 1.8 11 25 2.2 1.4 1.8 1.2 2.2 1.8 3.5
cv 0.4 0.2 0.3 0.5 0.2 0.3 0.2 0.4 0.3 0.3 0.6 2.9
Norm. Density 53.2 55.3 37.0 44.3 61.0 43.1 53.3 60.3 52.3 54.3 45.9 50.9
Stdev 15.4 9.5 9.5 16.1 8.9 11.9 13.2 17.5 15.8 12.6 15.6 8.6
SE 4.3 2.6 2.3 3.0 25 29 3.1 4.2 2.2 25 2.0 3.0
cv 0.3 0.2 0.3 0.4 0.1 0.3 0.2 0.3 0.3 0.2 0.3 5.9

2OVRIAAT DITIIRD DRI DIINIT IWILT TV NAIWT NATR NN 2INPT OONMD VORI NVIDT 1IN 21D 122 79an
RPN AR TaRR NUNT 2TREY JPNNT AR LIPNNT NPU0 2V (PRIVY 2191 D 2190) NR 1IN B 29007 o2 1T

JTRR DRR 2P R "OMM" ,20en 10 S Jnn2 NI2w 950MD NINSI NIDUDX LAYINNT YXIARD 9TMNT

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.

41



DOAN2R MawIn 77

;n"030>2173 ;n"015>919102 ;2 "05>uR P77 MIXIAPA NARY NIDMWA 77°7A0 UI0 DAN 2°ANYR NN
72w 93 77°0m "Pav" AR WRD 2O DT N0 DIW° 27 MXIAPY T P90 P10 N3 00 DY n"o30<pay
M2 AWR N2 MIXIAP-NNT T IRIAP P07 TR LDOAIR MW Y273 MIAPONT XY NIn HY 7RI .2"0 30-1 7717
D77 MIXIAPY RN 72 93 VR T DT NXI2P2 MAWINT 1907 QYR .MINRT MXIAPY 72172 "0 5-10 Hw D7 M
9921 NPT NI2WNAT IR K17 °TI77 121V 017 700 .08 ONIR 7Y 17 200K D022 7000 101 KW MNRT
N MINITAT DT MIXIAP W IP900-NN0 MWR PR T2 TR ,200N9RT Nawn

aNY 0P 1270 MIVP MAWIMPW TR NV 770 D220 MAWIN P73 MAPONT N°E7 P *aNn DY w2 vinw:
TOP R AT P02 HYIDA NINODIT MILVP MM W 0N 120 (MR 2°2°1n2 .(Zvuloni et al. 2008) P01 Y7000
NRY (79912) 70D 0°I0IENT Q2INRA DPANIRT HTA MAYONT DR 2% 102 1K L7299 L0191 0 1P
MAaWwIM YW S0M T 1P2RY IR LT PPN 2WNNA L(AUNR?) MRCEAT DR N1 210 NAXN LTP0I7 NIPINKT NAYONI
JAXY NITH02 10 2190 NINDY DOINRT 2172 NIV QORI

525973 NMIAYONT 10 Y .D°ONYNT QOAAIR MW 790N 4 55 T2 D173 DODIWN-KYT DOANIRT MAWIN 1007
779777 YV (20PN MIN™T IRT) DOD1WNR-RDT DPANPRT NXI2P 22977 MAYDNY 727 7702 T 2ONORT
W2 2°YDIN 07 WK DOANIR DIV ANVAT YDA PHANY ,DNYY ,AWR 10PN DTAW 372w Awpn MXIaRT Y Pl
.Mxpn

5w P51 5-NR A0R2 .200RT M1 0R2 1000 0 917 UL nR2 miavpi oot nawn 2w iphn
TPV PPN NRY LNV 2NN N1 DITAT KT MIART 27T MIXIAR DW PRM NP2 0RT K17 MIVRT Mawnn
127112 ,5-NR 2nX2 7257 ,0°708:7 932 50% -7 2173 <MIVRT Mawwan Hw phnw IR0 ,0%973 297 Mawin N7°o0a
-1 2173 MAvRa Mawng Hw iphn 2217 IUL nRa L(39% -2) am1T o0 1we nawnan Sw 1pom 41% -2 mawn
.70%

nOva% PPN ANRY) Mawan 9951 3.5% -5 73w mon "nrpava” mawna w iphn ,5-NR L7700 amnwn anka
MAWwINT MDY 1°2 DM 3 37 INK IO TAPR2 2173 7w NIODIN "N1PIv" DoPR MAWIM AT DR ,NRT oY (770001
2 DP9 100

42



90
80
70
60
% 50
40
30
20
10

100

«a‘@x

@

’G"”m

Coral Size Ditribution 2020

) Q Q )
N\ \AY*'\ \g?:” N \\)\XQ )

N

L)

LY

90

80

70

60

% 50
40

30

20

10

0

100

i

\L%“ \@"1

Coral Size Distribution 2020

(size-bias corrected)

o 5 0
RN \\

L)

LY

%D 5 ;n"e 5>Small (X257 nnonm 95® 2977 APIRR .20P0IT 2OINRD 2INMIRT MR DT NEhen 1102 N
SANR2 TTRIEP TNIND MARIRT TOR 2O 277 23w 2" 30<Huge ;»'"'e 30>Large> »'"o 15 ;»"o 15>Medium>
57 DN DWW HTIZ NINIDOY NIMT TOWTT PPON MRS 2ITAT NIADDNT — TURD NINDDIT MaARIRT 9T NNBDNT — TeynY

.(Zvuloni et al. 2008 "2 %¥)

Figure B10: Size frequency distribution of coral colonies in the surveyed sites. Size classes are: Small<5 cm;
5 cm <Medium< 15 cm; 15 cm <Large< 30 cm; Huge>30 cm. Values are percent of the total colonies of each
coral type at each site. Top — size frequency distribution of counted coral colonies; bottom — the coral size
frequency distribution after correction of the bias of size counts in line transects (Zvuloni et al., 2008).
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Figure B11: Top: Changes in average relative size fraction of Eilat coral colonies (corrected for transect
based count bias) during 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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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.

O™Y WP 72 20K P2 ARNWAY MDY ,1ATA 2W NPTY N DY 23R N AnpT TINR MR 2pyn
VYR A NPT TTA TR AWM NOWAI TR0 T IO DM LONRA SW 1WA 200 2Py 7712 0°97200 Nvawn
TV 77 DR NPIWD yRvang 770 77 . 10-1U1 90K 72571 207017 200K 202 DRTIP mIwh aRNwTa il
nTpn mawa 86.1% nimws 84.9%

D°INRT 992 YXIAT TN AR 7T TV 3707 NPOXI ML NOIPN TIIRY DR NPIWA 2PNNORT 70 DY vana
W7 DOIW PR DOAADRA DT AR T TR NPV AT 2w RO D099 a0 IR 79980 AR T A7 (132 1K)
rhinila

TN 27 AT DRXN A9YAY MR WK ,0°INRT 2172 MAVIAT T2 71OV TR NOWANAT 3700 9D 1
NP0 ANYANY NN L0017 QORI D2 O°INR MDY TN  ART TR .02 NOPRR AYeADY N1 mMas HROXIID
QY MM’ D°I0P DANRIRW NP7 TR — (142 1R) DPYR\DPI0R 2°AnRHRA WRA N 2MN2\DTA DARHRA NP0
D007 OV Y MIYOAD YW MN2VET AYOA0Y NN2N0IT 00 I LTI 1990 R YO0

100 . . 100 - .
Live Tissue Index [%] Eilat Average LTI [%]

95 - 95

85
85 -

80 - R?=0.7097
80 -

75 A
75 -

70

g\fb g& @0 70

299 008 006 0011‘5“%100910\’“109@01 'L“” 1‘9{’ 0”61001 20>
———Katza 10 ====Katza 20 ——Eilat Average A ’1906 901’190 ’1909’1, 10 o> 20 ’)")9x 20 ’)9&5 ’)90'19& ’)«Q@'L“qp

100 100

Live Tissue Index [%] Live Tissue Index [%]

95 | 95 |
XX
90 90
80 - W 80 |
75 A 75 A

70 |0
IRCIRUIRCINLS 0 CIRCIRG IR IRCIN IRCIR RTINS o 4 9 49
S 'L°° 1°° 'L““ 2900 ’L‘)\’ 28 1“” 1@ 10\’ 2O 101 e 'L°° 1‘)“ 100 2 1‘3\’ 1‘5” S 'L°” *&\’ 2o m“” 10\’ 10” 191

e NR 5 emm=NR 10 ====NR 20 ——Eilat Average e UL 5 IUI 10 Ul 15 ——Eilat Average

‘a

A2 nEwa 0K (LT 20mnbR niawina 7om aupa DR wxmni 1INRT 90 DY 293 mR7 23722 Mws 1133 98
Figure B13: Changes in the state of coral colonies over time according to the average percentage of living
coral tissue (LTI) from all sites over the monitored period.
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Figure B14: The average percentage of living coral tissue (LTI) from all sites in 2020, grouped by colony

size class.
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Figure B15: 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 B16: 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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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 each site.
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Figure B18: 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.
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Figure B19: The expected number of stony coral taxa per 1500 random coral colonies in the “Eilat Reefs”
since 2004 based on the rarefaction curves.
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Figure B20: The twenty most abundant coral taxa in the reefs of Eilat during the monitoring period,
arranged according to their abundance in 2020. 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 NR5 NR10 NR20 IUI5 IUI10 IUI15 | Katza NR 18]} Eilat

Acropora 5.08 6.18 3.93 1.78 8.58 1.39 3.13 3.22 5.63 3.93 2.59 4.16
Montipora 3.85 5.08 0.98 0.91 6.70 0.43 0.72 0.98 4.46 2.23 0.71 2.45
Stylophora 2.04 4.04 2.36 0.67 1.01 2.38 2.14 2.17 3.04 1.24 2.23 2.10
Echinopora 1.56 191 6.31 0.20 2.15 0.55 0.23 0.39 1.73 2.43 0.39 1.66
Lobophyllia 0.80 1.08 10.41 0 0.50 0 0.02 0.05 0.94 3.16 0.02 1.61
Goniastrea 2.28 1.13 4.43 0.73 1.35 1.96 0.73 0.22 1.71 1.95 0.97 1.60
Cyphastrea 0.92 0.95 1.22 0.25 2.90 1.40 1.72 0.61 0.93 1.13 1.25 1.25
Dipsastraea 0.62 0.51 0.53 0.81 0.63 3.74 1.18 1.16 0.57 0.69 2.01 1.15
Porites 0.93 1.78 0.73 0.78 3.21 0.26 0.43 1.06 1.35 1.31 0.58 1.15
Paramontastraea 0.69 1.26 0.16 0.30 0.73 0.42 0.74 0.58 0.98 0.36 0.58 0.61
Leptastrea 0.69 0.78 0.54 0.33 0.41 0.58 0.71 0.21 0.73 0.41 0.50 0.53
Turbinaria 0.55 0.58 0 0.49 0.31 0.35 0 0.69 0.57 0.31 0.34 0.37
Favites 0.37 0.38 0.12 0.18 0.97 0.48 0.28 0.13 0.37 0.34 0.30 0.36
Pavona 0.64 1.30 0.07 0.04 0.48 0 0.16 0.06 0.97 0.15 0.08 0.34
Psammocora 0.43 0.38 0.68 0.11 0.77 0 0.17 0.09 0.41 0.42 0.09 0.33
Platygyra 0.15 0.44 0.50 0.32 0.43 0.61 0.11 0 0.29 0.40 0.24 0.32
Gyrosmilia 0.04 0 0 0.12 0.06 0.06 0.32 1.71 0.02 0.07 0.69 0.29
Mycedium 1.35 0.22 0.40 0 0.22 0 0 0 0.78 0.17 0 0.27
Plesiastrea 0.20 0.58 0.09 0.02 0.15 0.51 0.22 0.27 0.39 0.07 0.33 0.25
Millepora 0 0 0.16 0.05 0.03 0.71 0.38 0.52 0 0.08 0.53 0.23

SMIILT NRR TR D02 2D YRMART MOIST IR ,IWIT FUwa (1990 1NN 5D) 2IXIDIT 2I3MHRT 2wy 132 han
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 B21: 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 B22: Percent cover of live corals and density of coral colonies on the reef table since 2007.
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Figure B23: The number of coral genera encountered at the Reef Flat monitoring surveys.
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Figure B24: Top —Shanon-Wienr diversity of stony corals in the years since 2007, bottom — rarefaction

curves for coral genus diversity on the reef table since 2007.
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Rank Reef Table Fore-Reef
1 Platygyra Acropora
2 Acropora Stylophora
3 Dipsastraea Montipora
4 Millepora Goniastrea
S Stylophora Dipsastraea
6 Hydnophora Echinopora
7 Favites Cyphastrea
8 Echinopora Porites
9 Goniastrea Lobophyllia
10 | Acanthastrea | Paramontastraea
11 Cyphastrea Leptastrea
12 Montipora Turbinaria
13 Porites Gyrosmilia
14 Pocillopora Favites
15 Leptastrea Platygyra
16 | Echinophyllia Millepora
17 Agariciella Pavona
18 Leptoseris Pocillopora
19 Seriatopora Psammocora
20 Turbinaria Plesiastrea

T NRATR INRDY NN TN (MDD MINN I5D) 2INIDIT JART RINDN 142 Than

Table B4: The most abundant stony corals (by cover percentage) at the reef table and the reef front sites.
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Figure B25: The percentage of live coral cover at the “Eilat Reefs” (the average of the eight surveyed fore-
reef sites), in blue, and the reef-table site, in red. The fore-reef sites display a consistent growth in live cover
over the monitored period and the reef-table displays large fluctuations, reflecting the high sensitivity of this
habitat.
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Figure B26: Top — Coral colony density by size groups (after correcting for sampling bias) during the
monitoring period, top. Middle — density of all coral colonies and colonies of the “small” size group (S) vs.
coral cover. Bottom — density of corals of the larger size groups, "medium' (M), “large” (L) and “huge” vs.
foral cover.
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Figure B27: Sites of the photo-survey of coral reefs along the Eilat coastline (green
markers).
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Figure B28: A set of photographs from one of the photo-survey sites in the nature
reserve reef (2004 top, 2005 bottom). Among the observed changes are partial mortality
of the massive coral Platygyra 1 (top center), and growth of two colonies of the
branching coral Acropora 1 and 2, (center and top right respectively). In addition, a few
colonies are missing from the bottom picture (2005), and some are new settlers that
appear only in 2005.
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Figure B29: Eight years of documentation at permanent photo site Nature Reserve, point A, looking west.
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Figure B30: The surface area covered by live stony corals at the photo-sites relative to the live cover that was
measured last year (2019).
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Figure B31: Live stony coral cover at fixed photo locations in KATZA, NR and IUI, in 2019 and 2020.
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Figure B32: 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
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Figure B33: Relative abundance (by colony number) of the 10 most abundant coral genera in the lagoon.
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Species n Relative abundance [%)] n/m2
Millepora 68 41.2 0.67
Stylophora 38 23.0 0.38
Rhytisma 25 15.2 0.25
Dipsastrea 18 10.9 0.18
Cyphastrea 4 2.4 0.04
Acropora 2 1.2 0.02
Goniastrea 2 1.2 0.02
Acanthastrea 1 0.6 0.01
Astreopora 1 0.6 0.01
Favites 1 0.6 0.01
Montipora 1 0.6 0.01
Platygyra 1 0.6 0.01
Pocillopora 1 0.6 0.01
Sarcophyton 1 0.6 0.01
Sinularia 1 0.6 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.

nURIT 77°7° AREA1 2009-2010 203w 12,0792 .01 DY P2 MITA MITIAN AV 1392 DOPKRT D190
M9*o¥a MWK 7YY R¥»N1 2012 naw v ,Stylophora pistillata 715177 2112877 M199X2 179271 ,71372 2PANPRT N19D¥A
.(343 'WN) 719372 NIAWINT MDD A7 W AP0 D177 JOY0 DY°AD NMI2PYR ,7WS .MNTIPN 02N A7XY1 WX M2AWMA

Stylophora - 731392 >9p°17 K17 223w TNRDYW AR 20 MAWAT 9501n2 Ip°Ya NN MM MITINT
728 2w . mwn 38 P71 2014 nawa 64 nmivt ,0°v19 90 -n ny 2012-2017 2°1w31 11901 111 WK - pistillata
MDY N7 MINWRIT VI NIWA .7731372 0219037 2°AINIRT NAWIN NIDIDY TO 237 MDRIT MTINT DX 2°2°N0n
Mo°0X IR MWWIRNT 77721 2012-2017 2°3wa ,2010-2012 2°3w2 7771w MD°OXIA 7219 7102 IR0 237K
M2WINT NIDWDXI 777 NIOXI W MNINRT 2°IW1A . N0°I7 P2 MINWRIT D°IW2 WRA 72772 7971 77011 DO
WIPRY NPT NPT NP0 N0 AR 922,71 2010-1 2009 221ws 12 7777 77070 72007 .INA02 DON0R
S92 DOAMIRT MAWINA MWP VALY RTH NOMINT 7Y NYOX DM DR 707 1w 7w 2009-10 572

66



23 Lagoon Coral Density [n/m?]

m 2004 = 2005 = 2006 = 2007 m 2008 = 2009
m 2010 m 2011 2012 m 2013 m 2014 2015
2016 2017 2018 2019 2020

15 A

45 1 Lagoon Coral Density [n/m?]
4.0 -

e A|| Corals
3.5

=== Stylophora
3.0 1
2.5 1
2.0 A
1.5 A
1.0 A

0.5 1

0.0 T T T T T T T T T T T T T T T T 1

Q, g Vg Yy, 9079 O, Vpp Uz, 3,

318 DY -hpnh WA AYOMA IRX TR 2P 2OMRDRT DR (2920 Twnh Mawn) nYRenT nsveR IRNT 1342 N
.Stylophora pistillata Y1227 32987 DIDSXY NIRWAT O NIDIDRD 2OIWST P2 MTUN -7unh 20T 23RN

Figure B34: 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 B35: 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 B36: Arrays of coral settlement plates in Eilat's reef.
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Figure B37: Tiny coral colonies (spats) on settlement plates retrieved from the reef.
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Figure B38: Top — the average number of coral spats at different time intervals between April 2020 and
January 2021. Bottom — the average number of polyps per spat (size).
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Figure B39: The average number of recruits found on coral settlement plates versus the average number of
polyps per recruit (recruit size) at the KATZA site (top), the nature reserve (middle) and the Interuniversity
site (bottom), throughout the examined period.
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Figure B40: 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).
(Due to the Corona crisis this year’s schedule of insertion and retreaval of the settlement plates has been
somewhat different and the 2020 data presented in this time series has been normalized to conform to the presented
scale. Therefore, error margins for these data are not presented here)
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Figure B41: Locations of plankton net tows adjacent to the North Beach and the Coral Nature Reserve of

Eilat.
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Photo: I. Kolesnikov
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Figure B42: Fish larvae collected close to shore at the northern beach of Eilat (NB) and close to the reefs of
the Coral Beach nature reserve (NR).
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Figure B43: Densities of fish larvae close to shore at the northern beach of Eilat (NB) and close to the reefs of
the Coral Beach nature reserve (NR).
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Figure B44: 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 B45: The average density (per m?) of mobile invertebrates (top) and sea urchins (bottom) at the
sampling sites.
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Figure B46: The average density (individuals per m?) of all sea urchins at the fore-reef sites (top) and at the
lagoon (bottom).
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Figure B47: The average density (individuals per m?) of Diadema setosum (top) and other urchins (bottom)
at the sampling sites.
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Figure B48: The average density (per m?) of feather-stars (top), Sea Cucumbers (middle) and Sea Stars
(bottom) at the fore-reef sites and the lagoon.

80



MW NZR-1IPRA 917N 28p 7.2

7N
MR MR MONY 7Y MW YXA-MTING MER W Ao NI2W N0 228p 1798

mow
2¥ Hpa? Nin HY 09011 PUPY 17X "0 10X10 127w .m0 PVC N1M? HW MIAY 1w 02 000y v
2007 NIw3a ORVDINR-1°2T N7 MW NONWA 0°I0R TIWY TV YW DOPRIYA TMIW 1IN 12X ,MIER MAw1Na
MDA NPMY NWw 797 952 .013721,' 5 ,' 20 2°pnwva R 00 DTN D omnTa aphna ox 0omi7 0°00yn 1237
L8 MM MIXK Maw»Na? Mwnwn NPmea .(492 1K) "o 1X1 5w Py 573 592 ndnn 2190 Mok Nm» nwn
(FI0DR-IDMW) NIMID W TR AT TR 232 AMn WD DR .NPHW DO0WN 20w MXX MW N2 27N NN
DY NOMR 92 YW 22 MW JaT — N1 M2
no N2 WM 020077 .GF/A N32157 52°0 02D DY MIN0MY 270N IRXLTW N1MPTA M7 NN
2377 907N MR NYOP2 NAXY MR NOX TTIRD DWHRWHT DPUNIDIIDT D°WIANDT MXM7 (V/V) (50:50) D1nn:mIK
-1 Mnd 2w N2 nwnwnY Spectrophotometer -2 N7721 (E664, E647, E630) D°0N10I0DT 2°0IRD7 D7ORNND
SIRMWNAT NVEARA ,TPR MXRD P vIndoi chlorophyll a

[chl, |- = (30 - (11.85E,, —1.54E,,, —0.08E,,))/100
cm

QW VY DOV DP900W 792 ,NO0RORIVIDT MERT NN TTAIRD MWnRwn NONNT 22170 70 DY M DmMn
70 HY 727 77912 LHOWI MER W 17937 DROXIVID IR MIXR DW 070V 210787 AW 209173 MM 00 SNovp 00T
MIER DY 70U n7RY 791 ,59192 MIXRT NIN0D 7T NN MDWRT DTN .00 (2O01I0I) NNAn I mnT
*D-5Y NAWITN NPWTIN 37771 23 ,°10°37 nmM© Y (chlorophyll a 11577 =) MIXKT NN 5w 3M237 NNwn Swa
P D°Y°OIN 0712 02PN 222 . WTIT INIRD INR INIRD IRWITW MDA NPM2T WIDWI MIAAT N0 WY YRvann
.(Error bars represent the standard error) Jpni7 RO DR Q2381 077 IR0

i REgE N
(2) 23w 371 :2199X .50 219D 7Y HY NI 2NN YRR MBWT NIMY SNw Mawnm 1o Y 7avn (R 1492 R
177 5019 129X 2% DPWTIT TR NPMDT NSt W ST ,7ohEa nmb nobnn
Figure B49: 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.

NIRYIN
,0°2 57 IR 727 W RN 20K DOWTINA DW NPMIRE T2 7R WTIN2 N1MY 190K RY ,17IP0 DDA 2pY ,TIwn
51793 D120 7AW 23w NMIRTN2 MY 001 ,NRT N1INY ORD-271DR-70 DOWTITAN NPIINI2 MER 17°3 N1 200 W T
R?Y 7oR7 7102 RPNT P10 MR DAY 77723 700 03 DATIPT 7IW9 721727 M9XT CNIWT NN AN 307 MXKT
MIDIWT NPMYY 923 %Y 23192 MERT 217°32 17 MERT NMnY PROXI0192 17 7172 A7 Ny ww L(502 7R) 2°aRa
w2 4.06 mg/cm? SW 2271 IV 771 72 NATIPA TIWA WRD N T ,3.52 mg/em? 377 D170 DRI KW
PINY 2127V SW 202 WRD LYY A0 ,MWT MERT NAPID PROXIVIDD 20ROV 1w IRXAT V1T MY 2172 LU0
TWHN AN 7702 INAI9Y PORT 7102 MW MXKT NPI92 XOW R¥A1 73w .PORT W 1A 7123 9700 D0 XOwn T

81



.o

N1M? HY 299119377 11277 .%YI2 MDA NI 923 9 999171907 11297 070 DY 7RI P¥I92 Nwa NIXR 21773
VI MY TIWA 02 ORI LNATIPA I ORNWa2 7123 ,2.43 mg/cm? ,721n231 WA TIWT 771 NP2 T2 NN
3277 PROXIVIDI CWTIN2 MDA NIPMY? 2¥ MERT 21773 MIXRT 21773 PROXIVID 192 WD AWn 7000 7w yopn 9102
.7292 14% wADan 797 7IWn 0202 WA DRTIR w1 76% nnwh ,65% mawn oo

Ul Benthic Algae Settlement - 2020
4.5
4 B Exposed plates
— 3.5 - B Caged plates
£25 -
2 2
e
O 15 -
1 4
0.5 A
0 4
DD D DD DS DD S
FE W Y

NAWIMR) TAR W NAXR A7y 95,2020 niws 293192 maay newen nvm 3"y Chlorophyll a s pxwen 1502 R
(27T 202 R nvmb wvw v-hy

Figure B50: Average chlorophyll a on exposed and caged settlement plates in 2020. Each bar represents one
month (calculated as an average of three plates submerged in the sea for two months).
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Figure B51: Top — Average chlorophyll a on exposed and caged settlement plates since 2004. Bottom —
Potential (Chl-a from protected, caged, plates) versus grazing pressure (the difference between potential and
the realized (chl-a on exposed plates) algae growth).
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Figure B52: Average chlorophyll a during the months April-May on exposed and caged settlement plates
since 1997. Each point is an average of three plates submerged in the sea for two months.
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Figure B53: Average chlorophyll a on exposed (blue) and caged (red) settlement plates at the Nature
Reserve in 2020. 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 B55: An exposed algae settlement plate from the lagoon.
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Figure B56: The annual average potential benthic algae growth on the reef slopes across the 1UI versus the

mixing depth, since 2004.
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Figure B57: Changes in the number of reef fish families since 2007, normalized for the sampling effort.
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Figure B58: Distribution of the number of reef fish according to trophic level since 2007.
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Figure B59: Distribution of the number of reef fish according to trophic level at the nature reserve (NR)
and Interuniversity (1UI) sites.
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NR5m NR7m NR20m [IUI5m IUI7m
Blenniidae/Gobiidae 7.0 2.4 6.1 1.8 3.1
Mullidae (parapeneus) 1.7 2.6 1.1 2.7 2.2
Pinguipedidae @ 0.2 0.0 0.0 0.4 0.0
Pseudochromidae % 1.9 1.0 4.4 1.1 0.9
Scorpaenidae, Synanchiidae & 0.0 0.0 0.0 0.0 0.0
Synodontidae 0.6 0.8 0.1 0.4 0.4
Tetraodonitidae/Diodonitidae 0.0 0.0 0.0 0.0 0.1
Acanthuridae 3.8 3.1 4.4 2.6 4.7
Apogonidae 0.6 0.1 0.1 0.1 0.0
Balistidae 0.6 1.3 3.4 0.9 1.3
Chaetodontidae @ 1.8 3.0 1.2 1.2 3.2
Labridae g 11.3 3.0 2.3 3.0 4.2
Lethrinidae 3 0.1 0.0 0.0 0.3 0.2
Ostraciidae S 02 01 0.0 0.2 0.1
Pomacanthidae @, 0.3 0.0 1.4 0.3 0.4
Pomacentridae ° 408 365 215 11.7 11.2
Scaridae 2.2 33 1.4 0.8 2.5
Serranidae 2.8 17.0 20.2 3.4 1.8
Siganidae 0.1 0.2 0.2 0.5 0.3
Caesionidae Pelagic 0.0 11.5 9.5 1.3 1.2

JTIWST IR0 NOIMY SINND PRVART DONRDRIT ID0MY 2INT NITDWR DWW (AT NTOIY) NYRIMAN NYSw 172 haw

Table B7: Average occurrence (per sampling unit) of fish families and corals at the Eilat reef sites

surveyed this year.
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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.

MDY 279N ,ATO10IID-T W 237710 V910 OTAW 2PN WK ,0°0aN Sw Maan oyown 02 pH 2oy
N1 92 9¥ YOOWIY MDY 21277 NI N Tl pH-T o2 ppv on av nuw o 2w 2127 22090 ,7I9010RT aY 0T
YOWIN TTTAN NAAN 252 pH 537y W onawn MINg omipn 191X O3 NUNWT? WY IT010WID-T2°W O TV 0000
TRXIND 7M1 pH-7 072 2Py v aY mUWw M 2°227YN1 AT NOPN ONIWS 2127V N 0T Y ORT? P
N5YY N NPVLIDIVID MPPYD D°IVOVT DO ,PRIVT M VW 1 D7D VORI NIYA .AT0I0ID Yy Invwl AN
0°27W 19X K1 N2 PR 1277 777 mwd .2007-8 pnyn 21290 Mawa 17723 12 22011 pH 2oy .pH-1
.pH v o»nep

DO ANINRY 0179 TR DYPwaa Ny (Tl pH) noEmIn 2020w 110,01 Nwn NIR2? 127 M2wn pH 0owo
7R3N PW NPIWOR AYOWT ,YIRT MO 01021937 DOWAN PRND DO0RIND N1XAINT 19w pH N7 v1on mwwn
AT 7237 TMARY 1001 X2 2006 120N TR MW°IT 17100 N30 MY pH-T MTTn L0onoRa DN Yy T

NII2P2N

L,(MHn) 2391 MK 220900 07 79 YDWEY DMWY 0332000 272 MWHRT NIXNINT 07 772 RO NPIOROR
019 VIIAP-01PX7P NYPW 2277701 NP2 2PI0R DI NITNR2 DI . D12P-01X0R YW T0nI/Avpwn 22°00m
.07 912 NPIHPYR 90TV 011X QW 0719 R 10 9V .0°MIND 0°13 2°I0p N1R

95



NIRRT 12 NN NI MR 2IPY? N1 .0°3 IRENAI KDY LTOP 7O MIANT 2102 NPTHPORT 230 M0 e
(33 91R) PRI WTINA N MR 40T WTINA 7011

[meg/kg] 777 N2 M2 R wIn2 2.504 [meqg/kg] 777 MNST Q%7 NINNA TIWE 7T WK N1 TR0 78
.J2nwod wnna 2.524

"S19X A" NN ,2.559 [meg/kg] XIT MV N2I0N NNA0N 71D TV TR WK NP TANT NPIHPORT T
YN (2015 92082 25) 21 MR MINRT MIANT 2372 02 73070 AN A7 T 2015 nIwa 12PN wTIna
MR D77 NAXNT DR 1OR 27123 D07V NP T2 NPPIPIR .0%D 731 ND°I27 TN0AY DONWA N0 INRY OV
NMINN2 MATIP 0°W2A 03 17771 2523 NIPIHPOR 92 22N ,7D TV TTRIW NP2 MANT RIT 7 7 .7 012 N9Xn
Bahpibkey

WK 79Y MA3a LDAANT 12 77102 D220 IR L NP1HPORT 2TV 797970 N1 J7ARY 100 KD 03T Nawa
I TAPRI NINX MTTA L0228 27 NP1ORORA 7w 2007 nw 1R ,2006 nawa mownl 82 2004-5 001w2 73anon
7R mMNoa 002 2011 IR NTTAIT D92 NYIWA .NPIDT MINNT 1 DRI 2177 17723 ,IRENN 77702, 70102 M
12 MTPW 02T MTTA DR NIDRDT N

Alkalinity
256
JR—
254 ——NB
Navy
% 2.52
< —pT
o
[J]
E 25 e WPC
NR
2.48 Taba
2.46 | S —0s
<005003005003005 008025 02501507507507507507307502502

2004 naw TR DT QIWVTT NAAN2 NPIVPOXR 133 N
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.

97



(PO43) voom

7PP2 22211 AN NP0 DM 037 YW AWDN NNIW N1 QPRI MDD 221 MO NN YOI T
OPNWRY D°17%° 070 5Y 75°7X 2pY IR YOR2 077 2192 N30 19 DY, NPNIWRT NIINX0Y 21w 1110 KT 03 0ODIDT
MIMN2 371 1DIRA O°7123 2P KOOI NI DV QWY PRIV A QY VW 1 2127 2Py 79I MO 47N
DDA NPAIPA TV DY ¥OIRTD 2wV Nro

MMM IREAI RY IR 03 9D AR ,MINDT 07 °T12717 ARNWN 27123 27 PP "WTIN2 17721 ¥H0ID;T *113°12 0
MW S 22 TS 917 ,0.054 wmol/l ,12mpIR wIn 771 MNST 0% N2 MAAT N (63 1K) M
M3 22997 1 1571 97 "0 20" nanna 0.121 umol/l 705 73w 7771 MWK NP2 M2NT VDI 1137 .NATIPA
NTIPA AW T

Phosphate
0.40 -

0.35 - —FF
0.30 - —NB
%0.25 . Navy
E o020 - =—PT
S0.15 - ——WPC
0.10 - 1 “ ] | “‘ ﬂ r M NR
0.05 b ry‘\ ﬁ | J" ;\h ‘\n " ! ‘)‘ \A’(‘ W ‘q‘ ‘\T\ ] "\A Taba
000 oy Y WY Y VTP o

2003005005 0030030030750750750730250750507502507502,

2004 na 1R o 277 nunna (PO4) vooIs 911999 163 1R
Figure C6: Phosphate concentrations (PO,) at coastal-water sampling stations since 2004.

(Si(OH)4) a0

.07 DTV (MIRMILRT NANT) NOPIZD-IRIT/AWYD 2w 11322 INE 770 DYPWIR WHawnd 0K 2937 X1 IR0
1 212 QY 7772 N DY MIAN PR TR TRl AT A9R 0TI 070 HY 70w »a NIXI AR°R 0 07 ORNTA
NIN0R MROEA 19 93 DOV NIPNY 72°207 DOPIPT IMNX TOW DOVPWAT DX LN DOVWY PRty N2 nown
OPIMX DOTOW NYPW DY TR 2209V 2O TR0 219270 LD1MIDINGT QXN 00

T1R) TN 09911 03D INENI 1ANTT-12A211 DOWTINA IR LTI 7 TIIRT 29911 177 MINDT 0°2 ApY°0T 110N
DOWTINA LTOW NYPW TNRY 007 0 R0 MOTX WK (MXMIVRT) NIPINE MER N0 HY IR0 ,00°2870 77K (73
NIMN2A 17721 AWK 327 IDIR2 2°T2AAT 2112777 U2 77 YPI DY .NTPOINT MINNA O3 23191 7R 11277 17701 9N
I TR TN TN NI AR OF 1 wIn2 5.03 umol/l Sw 29n 77v oy ,12nuo0-01 2w ina "o 22"
WTIN IR MINDT 2°7 NN SW AT 72772 5123 1192737 ,(10.73 wmol/l) nnmipn 7awa 211980 9N 7701 TWR
MINDT 07 °37Y7 NOOM° 2223 TR0 1127 MNP 220D O°77A1 1TV NYOR DW N0 Mnn K2 .(0.99 umol/l)
1PAINTA NN

98



Silicate

e FF

— \ B

Navy
s PT
s \\/ P C

Si(OH,) [umol/I]

e NR

Taba

—0S

<0050050050030050050250250:50730250780507 307502502,

2004 12 9977 233277 nunn (Si(OH),) po»o0 911997 273 R
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. Bottom, comparing SST between
coastal staion NR and Station A.
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Figure C12: Secchi depth measurements at the coastal water sampling stations since 2004.
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.Hexangium sp.(Hexan.), Gyliauchen sp.( Gyliauc.), Opisthogonoporides sp.(Opist.)
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No. Location | Weight (gr) | Length (cm) | Scler. Gyliauc. P:j:SIteCucul. Opist. | Hexan. Date
2309201 Ul 135.3 21.5 21 23/09/2020
2309202 Ul 172.9 25 1 1 1 23/09/2020
2309203 Ul 153.2 23 23/09/2020
1510201 Ul 142.5 22.5 1 15/10/2020
1510202 Ul 195.3 27 1 1 1 15/10/2020
1510203 Ul 123.4 22.5 1 15/10/2020
1510204 Ul 112.3 21.5 2 15/10/2020
1810201 Ul 122.6 22 3 1 5 18/10/2020
1810202 Ul 83.5 20 2 2 1 18/10/2020
1810203 1UI 102.3 21 6 2 8 18/10/2020
1810204 Ul 112.1 22 7 9 18/10/2020
1810205 1UI 188.5 25.5 1 1 3 18/10/2020
1810206 1UI 111 22 7 1 1 18/10/2020
1810207 1UI 89.9 20 2 1 1 6 18/10/2020
211201 Ul 142.9 23 2 1 02/11/2020
211202 Ul 203.8 26.5 2 02/11/2020
211203 Ul 203.2 26 5 2 8 1 02/11/2020
211204 Ul 114.1 21.9 2 1 02/11/2020
211205 Ul 174.1 25 2 1 2 02/11/2020
211206 Ul 174 27 2 1 3 3 02/11/2020
211207 Ul 120.6 21 5 2 1 02/11/2020
1011201 Ul 167.7 25.2 3 3 10/11/2020
1011202 Ul 201.1 26.2 1 2 1 2 10/11/2020
1011203 1UI 170.4 25.8 2 1 10/11/2020
1011204 Ul 122.1 22 1 3 1 10/11/2020
1611201 1UI 269.6 314 2 3 16/11/2020
1611202 Ul 182.2 26.8 7 2 1 2 16/11/2020

SRUITIZIIINIDIDT P27 IR WOWR 1290 9372 1D0IW 2°YRT V995w 123 773w
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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Prevalence of Infected Hosts
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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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Grain Size Distribution
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Figure C17: Grain size distribution (weight percent) for soft sediment at two sites, at the north beach (NB)
and south beach (SB) of Eilat.
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Figure C18: The density of foraminifera individuals (number/gram sediment) at two soft sediment
sites, at the north beach (NB) and south beach (SB) of Eilat.
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SB NB

2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Affinetrina cf. A. quadrilateralis +
Agglutinella + + + +
Ammonia spp + + + + + + + + + +
Amphisorus hemprichii + + + + + + + + + +
Amphistegina sp. + + + + + + + + + +
Articulina sp. + + + + + + + +
Assilina amonoides + + + + + + + + +
Bolivina spp + + +
Borelis schlumbergeri + + + + + + + + + +
Brizalina sp. + + + + + + + + +
Challengerella bradyi +
Cibicides spp + + + + + +
Clavulina angularis + + +
Cycloforina sp. + + + + + + + + +
Cymbaloporetta sp + + + + + +
Discorbinella rhodiensis + + + + + +
Elphidium sp. + + + + + + +
Epistomoroides punctatus + + + +
Epoindes repandus + +
Fursenkoina sp. A + +
Globofissurella sp +
Hauerina sp. + + + + + + + + + +
Heterocyclina tuberculata +
Labrospira jeffreysii + + + + +
Lachlanella sp. + + + + + + +
Lagenammina + + +
Miliolides sp. + +
Miliolinella sp. + + + + + + + + +
Nonion spp + + + + + + + +
Paratrochammina madeirae +
Peneroplis planatus + + + + + + + + + +
Planogypsina + + + +
Planorbulinella larvata +
Pseudoaurinella dissidens + +
Pseudocibicides + + + + + + + +
Pseudomassilina sp. + + + + +
Pseudoschlumbergerina ovata + + + +
Pseudotriloculina sp. + + + + + + + + + +
Pyrgo sp. + + + +
Quinqueloculina sp. + + + + + + + + + +
Reusela spp + + + + +
Rosalina spp + + + + + + + + +
Schlumbergerina alveoliniformis +
Siphonaperta + + + + + + + + +
Sorites + + + + + +
Spirillina + + +
Spiroculina + + + + + + + +
Textularia spp + + + + + + + + +
Triloculina sp. + + + + + + + + +
Trochulina sp. A + + + + + + +
Varidentella cf. V. neostriatula + + + + + +
Vertebralina striata + + +
others + + + + + + +
Number of Genera Identified 28 30 29 31 29 28 30 30 27 33

SRYNTIT NWTT INRDY 1D NITT INRD WIVW T LIAOTOT S19MY 2OIMNID 2IIDIIMMD 930 32 than
Table C3: Benthic foraminifera identified at the North and south beach sites.
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Figure C19: Deformed benthic foraminifera found this year at FF sampling locations offshore from
the Kinet channel outlet.
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H Mysidae
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m Cumacea
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M Tanaidacea
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Figure C20: 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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Amphioxus
Amphipoda
Anomura
Bivalvia
Chaetognatha

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

*

Cnidaria (Actinaria)

*

NB

2015 2016 2017 2018 2019 2020

SB

2015 2016 2017 2018 2019 2020

*

*

*

*

*
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*
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*

*

*

*

*

*

*

*
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Table C4: Meiofauna groups identified this year at the North and South beach sites (listed alphabetically).
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Figure C21: Grain size distribution (weight percent) for soft sediment at th sampling locations near the
former fish cages site.
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Figure C22: The density of live benthic foraminifera individuals at the ""Fish Farm" site following the
removal of the last fish cages (2008-2010 data from Dr. Shay Oron, Oron et al., 2014).
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Figure C23: The number of live foraminifera species per gram dry sediment at sampled locations since
summer 2008, immediately after fish cages were removed from the area.
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Figure C24: The number of live foraminifera of the Assilina ammonoides specie per gram dry sediment at
sampled locations since summer 2008, immediately after fish cages were removed from the area.
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Figure C25: A photo of seagrass cover along the 20m depth transect on the southern coast of Eilat (photo:
M. Chernihovsky).
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Figure C26: Seagrass cover during winter and summer at four depths in the northern and southern beach
sites of Eilat.
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Figure C27: Seagrass cover at three depths in the northern and southern beach sites of Eilat.
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Figure C28: Average seagrass cover in recent years 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 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.

932 2077 N2 1T NPTIAA .20 DTNV DPIPDIRT W21V PNAAY MR RIT T WA 200 NP
2OWI NI 2127 210 .21 T PRIV O3 IO 0% "I DW MR DTN MYTAI 2OIWE WK, NI
.(Biton & Gildor, 2011) 211772 9N @AM 2% NI T 9V AR 92 07

nPYRPIRR TV 0N NTMY 722V 172 201w wRw 173N ,2004 181,701 17190 D 1770 MY nopn Twna
2127 S 223w W i 2012 NI 5w Py 2127 KRR (27 1K) 2012 -1 2008 ,2007 201w (A 7Inna o7
27292 %P 1T TwnI WK 201 500 -3 5w N prive TP 20 7 12 2PN 3N 0000 300 -3 1Y, 1T
PR OOAN OOV 20 1R MW 201 500-1 71T 2 NTINY 11279 ,2018 NIw IRA ,MNINRG 2°2wn whwa

127



[m] Temperature [C]

100
200
300
400

500

JITVTRN PRIY DR MIANOR MM MTIPIT 2004 R IR A TN TNVIBRY MDY 127 N
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 deep sea temperatures at Station A since 2000. Top, Water temperatures at 400 to
700 meters depth; bottom, water temperature trends at the sea surface and at 700m depth at Station A. 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.

129



mnon

X779 KO OOINT To0 INXIND TTIVHI DTODT THA MITODT MTTY MNXIN Dw AP AT AN 2010 niwa)
VIV D2 ITORT MTTH NI o 70370 12y 2011 915 791 2010 INI2D WY 9T 77202 17T M0 MINYIN
1907 BV PN 0PN YD M2 NS 12207 .CTD-7 201992 2570 1090208 Dy on 7 MYSoNa 01 W0V TN
0>Y77 "2 Mo PNy 2011 55 wima Hivo? Sy I WIT IT00 70 W97 ,057 VTN N0 2N 2T
JIND

YN MTTY 7292 ,0°700 0TI DWW DO0WINT DO TITTD DITPODT SN NTORT TH2 TV AN 2w 2014 nawa
[.CTD-7

0°7un ~25-200 0°pmwa NPom 7911 MNP NPYA 0O NAOW MR PW IR NN I MMonT MTT°
MM vHYa 0 NPT 2PY NI 1DWT NDIPNA 270 NTIAYA NP rn Mmona" nadw (47 11°R) DWW 1PN
19 231 9N 20 IR AN M3 MR 29¥a 0o YO97Y 0°0151 191 INKY 21 WM NI2°202 Y9N 01T NP0 0]
MYIYNT QY AN 00 N2OWD ARNWA2 D°319UT 072 MNP n°9YY 0713 0°7 %192 TR ,NRTY Ao L "ovhp"
7V ,273 PRPIRWT "N Mmna” paivt 00227807 77K 0% 03,2120 DYMN YOP 7102 20WWniT 11an
W alaiphiatiinboliviyig

St. A St. FF
Salinity [%o] Salinity. [%o]
40 40.5 41 41.5 40 40.5 41 41.5
0 0 T
100 100
200 200
300 300
E E
< 400 £ 400
o Q
[ [
(=) (=)
500 500
600 600
—Jan Feb \Mgr \%r
700 ——May ——June —lJuly Aug
—Sep =——Oct =——Nov —Dec
800

bw 297 1233 IRENI A 70 NPwTInT e mabena CTD-7 vwona 777RI1w 550 2557 N7 o 147 91K
.2%un 50-3 bw priwsa "1ex7 02 FF manny (' 700<) 2vxn/37v /58w
Figure D4: Salinity profiles measured using a CTD during the monthly monitoring cruises. 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.

131



POPYM TRMDY 2O NIRRT pH enn 2.7

O2) 1xnn

7727 791702 .07 NTINYA 2127W-210W YW NN NIANT RAT D07 202 1AM 21107 OV Y00WwnT SR Y 27
798 DO OPIR ,D°11HY 02 H0MLK TXAN NYIHPA 729V 19 DI DM NTMVIDAYI 7797 M (212787 DY)
DN QY .NI-NN2 JRAMT RN, 273 DO DTNV DT TRANT AR NN 791 ,1XNH02 211 PRl n oY 0°227vnn
PPIVY 217P OMIA 1¥AN 2w M3 11277 XN 31DV 200 DTNV MR A2 N20WAT 793P0 NN 2127V0 NOPN
RN TOMT-59 7 91PN NIXI D°I1HYI 22 MNI9nLT N0y o ,(DCM) 29mi 2201200

-y DWTINAN 2°2°9170) A 71002 RD WTINA ANATI WK 2070 DT ,0000n 400- 707 Iwn 00 DTnY 212
220.3 pmol/l p&n w72 maws 7R3 A 71002 227 1¥R00 11207 (67 1K) AT paw? "IaamR" (7awn ovaon 2 oR
2°n2 170 umol/l 5w 13nn 11577 7701 nnTIpa 7awa) 162 umol/l 131 11299 1R 7907 2°pwayn oona .o0awvn 100 pniva
Rahlrdlalily

TIWD IRNWA NI 10 03,0200 WA L,197.5 umol/l 7 A Inn2 007 0192 MAawn TR YIng 110000
Balayalrhy

St. A FF
Oxygen [umol/I] Oxygen [umol/I]
150 170 190 210 230 250 150 170 190 210 230 250
0 1 1 v.‘ 1 ) O ,4A—A_K} W E—
}
100 “‘,',!‘ 100
(¥
A
200 iir 200
oLt
ifl f
R 300

300 - \
i
[
4’
/3,/ o ——Jan ——Feb
500 1— / May June

Depth [m]
S
3
N

¢ ——July —k— AUg
600 4%
&
y —+—Sep —4+—Oct
700 -
—a— Nov —— Dec

800

bW 2917 91233 ARINI A 7IIN NPWTIT WO NIAPDAD 1TTRIY 90D 2O NTIAYI ORI XA MM 167 R
20un 50-3 Yw patpa amx nna FFomanny zomun 700-2 ghpnb Sw ppipa avann/1rae/aReae
Figure D6: Dissolved oxygen concentration profiles measured during the monthly monitoring cruises.
Station A is on the Israeli/Jordanian/Egyptian border at ca. 700 meters depth, and the Fish Farms station is
close to the northern shore of the Gulf at ca. 50 meters depth.
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Figure D7: Changes in concentrations of dissolved oxygen in the water column at Station A since 2004. Black
dots represent the sampling depths.
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Figure D8: Changes in the dissolved oxygen inventory in the water column at Station A since 2004. Top:
monthly inventories (right) and annual averages (left). Bottom: the upper 400m (left) and the deep water
(right).
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Figure D9: Changes in dissolved oxygen concentrations in 400m to 700m water depth at Station A, since
2000.
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Figure D10: Depth profiles of pH values measured during the monthly monitoring cruises. Station 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 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 (NO2) concentration profiles measured during the monthly monitoring cruises. 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.

P90 HW 9910 TXINT 1T URIVOIT PP A2 JRMINNAT CIRINNINT JPIAMT MRA DW POV 22377 R LRIV
D12 AW 0279702 PYIDW CIATIRT AT NN TTA NN 19 OV PINR DWW O9RII0P NIRRT NN X001
720W2 NUPIPOIYD 70 HY BRIV IT NP .PRIVTA YONAT BRIV AUWT 2 YW 7IWYa2 2127V 074 97102 .05
TIMI NPVIDT T2OWA 127 ,ITIANT INDOIX 2PV L "ART 1D ONWRIT NIIROT NN2NTA TR 2O N0 NPYIDN

121V 111277 ,21295 1121 ,09R 217 731U 720w RV 1T 11970 210w NDPNA .DOPINYT 012 TTAIT 112000

°19% (22701 400 -1 2173) °297 PrIDY ,IRIN2D WA 2°wn 300 -1 D178 prIvh MW 3037 2000 NTINY 2120
0°7vn 300 -2 Hw praIvh TV QU7 DRIV OTI2°7 RN A 71002 IRIN2D WTINA URIVOIT 901D ORND W DW a0
0°M123 2O 2°15Y 22 100-2 2°°05K 0°112777 12 LRIV 90170 RXA1 XN WMDY (MTIPR Mw? 1m172)
73w 700 A TInN2 D21V 012 TR WK 29107 BRIV 11207 (157 1K) 200 450-0 Sw privn Hhn o0 TnR
29DR-PM DOWTINA TMATI RD DA NTINYY o1 ARNID YT NI 7Y X120 wina ,0.26umol/l

7222 0.12pumol/l 5w 27 uR 1 112°7 D°15Y 272 7721 TN TIT 12w 70 72 2014 nawa ,aRNwn o’
2.158umol/l 5w vRIY1 115°7 PR WTINA 0% °192 7711 ,PINY 2w 00 12,2012 nwa

DATPA AW DW AT N A ,~6.8umol/l m1wn 220 uRI T N T 2PeYn 02

139



St. A FF
NO; [umol/I] NO; [pmol/I]
012 3 456 7 8 01 2 3 45 6 7 8
. 0 i\ L 1 1 L L 1 1 )

100

100 4

200 4 200

300 300

E
< 400 - —e—Jan —o—Feb
o
a
—o—May June
500 -
—a—July —a— Aug
600 -
——Sep —— Oct
700
—4+—Nov —+— Dec

800

bW 20057 91232 IRXRI A TIIN DPRTINT W7 NP 177w 992 2o n7nwa (NO3) R 199 (157 R
.29un 50-3 S prwwa s nna FF manmy ,zomun 700-1 ghun® b ppipa aonxn/3r/onann
Figure D15: Nitrate (NO3") concentration profiles measured during the monthly monitoring cruises. 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.

292997 187 IR ,2008-11 203wi7 1°2 0O NTMAYA 1P Mo 199 IR 2004 TR DO DTV BRIVIT AR
T AN TIWT 2WINAT XM NIV ORIVOIT ARA .IN D2I0P BRIV RN 2wn 2012 niw Sw pinavn
0°I0A7 DPNRN2 LRIV PRA (177 91K) 2010-11 223w2a 7723w TIW2 29PN ,MINTIPA 22NN N2y WY
°10%,2011 NIwa 7723w 1220 03 7123 MRTIPA DIW7 ARNWI2 7Iwa Max A 7002 2% DY YW o nnnnd
22007 nawa p1nyi 21270 2107 AW LR NI PUTY DOV D792 URIYOIT ARD PRI PNV 21277

NO; inventory Annual Average NO,

3000

Yoy De Iap Jap Sy, Lo S Yo Lo op Jop, L Lo Lo Lo Jap 45,
(YN U P S S AN AN Y NN SN SN I

2500
~
£ 2000 T
S =
£ 1500 £
o £
2 1000
W

500

2885883828393 59585823°¢8
§S$S8885E8E888E8E8¢E8¢8¢88¢%
?ooq 3006 300& 3010 ?012 ?ozq 3016 3016, ?030
NOj; (upper 400m) NO; (bottom 200m)
1400 1600
*

12 N 1400

00 0. . %, 1200 .o”. .4 %3
= 1000 s - =5
£ .% Y .00 0 £ | W ¢ o “.&. ‘*
= Q e %0 o Y = 1000 o0
3 800 IR 4 :’.oog é*f.—:—o{ 3 o S
5 soo—lﬁ—é—'—'—’eﬁ?—ﬁ’. e YN % ¥ AR A £3 § %97 Soo VA
S \.0 M ‘e M . L PY. WA S 600 v e *
€ 100 L SIPN . * L AN L3 . ° S .
- ’ PR -3 : T3 4 = 400 « L] L]

200 + - 200

0 0

Jap, Oa Ly, 4y, S, o, o, ap, ap, ap, o, g, ap, g, ap, ap 4,
N A A A SN ANy S pLe s QY

DPWTIT MITOTAR MRBT IO 70wRY 2004 N 18 A mann2 2vnm n7nya (NOs) BRIwIT 38R 29w (177 R
(o) 2o 2921 (PRRRR) 29ERT 29uRn 400-2 NARRT TERY (PRIR) NI pxmn (FRReR)

Figure D17: Changes in the nitrate (NOs) inventory in the water column at Station A since 2004. Top:
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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 A is on the Israeli/Jordanian/Egyptian border at >700 meters depth, and the Fish Farms station is
close to the northern shore of the Gulf at ca. 50 meters depth.
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Figure D20: Changes in the concentration of phosphate in the water column at Station A since 2004. Black
dots represent the sampling depths.
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Figure D21: Changes in the phosphate inventory in the water column at Station A since 2004. Top: monthly

inventories (right) and annual averages (left). Bottom: the upper 400m (left) and the deep water (right).
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Figure D22: Silicate (Si(OH)4) concentration profiles measured during the monthly monitoring cruises.
Station A is on the Israeli/Jordanian/Egyptian border at >700 meters depth, and the Fish Farms station is
close to the northern shore of the Gulf at ca. 50 meters depth.
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Figure D23: Changes in the concentration of silicate in the water column at Station A since 2004. Black dots

represent the sampling depths.
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Figure D24: Changes in the silica inventory in the water column at Station A since 2004. Top: monthly
inventories (right) and annual averages (left). Bottom: the upper 400m (left) and the deep water (right).
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Figure D25: Changes in silicate concentration water depth of 400m to 700m at Station A since 2000. Data
from the years 2000-2002 were collected during the Peace Park Project and are provided courtesy of Prof. J.
Erez and Prof. B. Lazar.
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Figure D26: Particulate organic carbon (POC) concentration profiles measured during the monthly
monitoring cruises. Station A is the southern station on the Israeli/Jordanian/Egyptian border at ca. 700

meters depth.
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Figure D27: Changes in the concentration of particulate carbon in the water column at Station A since 2011.

Black dots represent the sampling depths.
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Figure D28: Fluorescence profiles measured using a CTD during the monthly monitoring cruises. 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 D29: Chlorophyll-a concentration profiles measured during the monthly monitoring cruises. 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 D30: 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 D31: 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 D32: Structure of the water column and the development of deep mixing as reflected in profiles of
short-lived indicator, fluorescence and longer-lived indictors temperature and nitrate in the water column in
January-May. There were no cruises in March and April this year.
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Figure D33: Monthly phytoplankton concentrations of prokaryotes (Synechococcus and Prochlorococcus)
and pico-eukaryotes in the water column at Station A.
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Figure D34: 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 D35: Monthly phytoplankton concentrations of heterorophic bacteria in the water column at Station
A this year; right, time series ofintegrated bacteria concentrations (to 700 meters depth) since 2013.
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Figure D36: Monthly primary productivity and Chl-a concentrations at the upper water column.
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Figure D37: Integrated values of primary productivity in the upper 100m of the water column, based on the
productivity profiles presented in Figure D36.
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Figure D38: 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 D39: Primary productivity in the upper 100m of the water column since 2010 (top) and chlorophyll-a
concentrations in the same water samples (bottom) from the monthly productivity measurements.
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Figure D40: Primary productivity in the upper 100m of the water column since 2010.
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Figure D41: Average daily primary productivity in the upper 100m of the water column for the months
July-September, since 2010.
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Figure D42: A double plankton net (*"Bongo*") towed from the boat in deep waters. Photo: M. Chernihovsky
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Figure D43: Monthly zooplankton concentrations at the upper 100m of the deep sea. Top — all zooplankton,

bottom — divided to size fractions filtered on 1000, 500 and 200 pm filters (green, red and blue, respectively).
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Figure D44: 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 E1: Chlorophyll a concentrations sampled daily at the Underwater Observatory jetty in 2020 (red
line) and the long-term average (1988-2019, green line). Black lines mark the 90% of accumulated data
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 2020
(red line), the average SST for 1988-2019 (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
2004. Linear regression represents the long term trend of rising SST since 1988 (data courtesy of Prof.
Amatzia Genin). Bottom — Annual average SST.
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Figure 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

SRDIDIIINR-T27T PORT HW AT TIP2 NIMDINIRVRT TIANT DR 2029377 2T now 117 han
Table E1: Setup of the meteorological station at the end of the 1UI pier, list of sensors.
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Figure E6: March 13 2020, an exceptionally strong southern storm hit the shores of Eilat causing
considerably damage to shallow habitats and near-shore infrastructure. In the days following the storm
near-shore seawater was loaded with suspended material and later on extensive benthic algae blooms

occurred along the coast.
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Figure E7: Top- Maximum daily wind speed (m/sec). Middle- Maximum daily wind speed and direction
since January 2007. Bottom- occurrences of southern storms during the monitored period. This year’s
extreme wind measurements are marked.

1077 YR PIRA NUIDNY

Y 992 NPIYTAM NP2 ANLI9ME DY 07NN 21w SNV NN DX NOPWR 2°7 DYn PNRT N0I000
m5yn 2.5 2 7Ma3 1210000 WNN 121N ,44.9 °C anvn mwn 7T WK 0T AT 70ons (87 1K)
AMWIDAYIT NI T2 717 TR NI N°I5N NIM0MA ATTAI WK NI TMANT AN0I0R0T KD T .DATIR 1w
2109w DPNIWT T M9V SN MTIPA MIwan Tl 72vman 90 ,9.0 °C IR WIIN 5102 7773 MW N1 19130
is

WRH 2T (RRNTA P12 MIDYY 2797 NIYW2) 9% YT 102 T0I9R: 1A 0970 PR W TN
,TW YR NRAPMAT TR NV AI0P 2O NYIWRY MDY WM 01 S¥n NITTAI MMUN0NYI 00 PR W AN SwTIna
AN DTIA3 DT D797V INT %I DA DY NI NN

174



Air Temperature
+ MIN « MAX

50

40

30

deg C

20

10

0 - f f f f f f f f f f f f f

DGS9 8n. T8, T8 T8 T8 T8, 9 9 T T T
‘0) \08 \09 ~70 \77 \7? ~73> \74 ~75 \76‘ \7) ~7& \79 \90

TR B2 207 BYR MNINT NNWNDRY D (CTARNTA ,PIMD2Y 21TRI) MUY 212 29TV (87 N
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: Weekly dust concentrations in the air above the sea. Dust is measured on filters through
which air is continuously pumped.
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10 km south of Station A.
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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, 2020.

Gnus U]} KATZA NR Eilat
Acropora 91 127 189 407
Montipora 58 147 149 354
Stylophora 128 95 97 320
Dipsastraea 213 33 70 316
Cyphastrea 145 46 80 271
Goniastrea 83 61 115 259
Echinopora 26 58 142 226
Porites 51 57 89 197
Paramontastraea 63 60 41 164
Leptastrea 70 40 37 147
Millepora 99 7 106
Favites 33 19 25 77
Pavona 8 49 17 74
Gyrosmilia 64 1 8 73
Lobophyllia 2 9 53 64
Platygyra 24 9 27 60
Psammocora 8 20 28 56
Coscinaraea 25 20 8 53
Acanthastrea 17 7 22 46
Plesiastrea 19 11 6 36
Pocillopora 17 3 15 35
Siderastrea 33 1 1 35
Leptoseris 4 10 17 31
Seriatopora 1 19 2 22
Astreopora 6 3 12 21
Mycedium 11 7 18
Goniopora 10 5 15
Turbinaria 4 4 4 12
Galaxea 5 6 11
Cynarina 1 6 3 10
Echinophyllia 4 2 4 10
Montastrea 8 1 1 10
acro/sty 1 8 9
Hydnophora 4 1 2 7
Leptoria 2 5 7
Fungia 2 3 1 6
Alveopora 3 2 5
Plerogyra 1 3 4
Erythrastrea 3 3
Pachyseris 2 1 3
Trachyphyllia 3 3
Herpolitha 1 1
Oxypora 1 1
Symphyllia 1 1

Total 1317 963 1306 3586
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Table G2: Benthic fish abundance at different water depths at the Eilat Nature Reserve and the 1UI.

NR NR NR U1 1UI
Taxa Schooling Diets Water-level 5m 7m 20m 5m 7m
Blenniidae/Gobiidae Sol HD/OM 183 63 61 48 81
Mullidae (parapeneus) S-M-G IM 44 68 11 70 58
Pseudochromidae Sol IM/PK § 50 25 44 29 24
Scorpaenidae, Synanchiidae Sol/L-G FC/IM/PK % 0 1 0 0 0
Synodontidae Sol/Pair FC 15 20 1 10 10
Pinguipedidae Sol/Pair FC 0 0 11
Tetraodonitidae/Diodonitidae Sol/Pair OoOM/IM Bottom/Low 0 0 0 3
Caesionidae L-G PK High 0 ‘ 300 ‘ 95 ‘ 34 ‘ 30 |
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Table G3: Pelagic fish abundance at different water depths at the Eilat Nature Reserve and the 1UI. In blue

are fish families

NR | NR | NR Ul | 1Ul

Taxa Schooling Diets Water-level | 5m | 7m | 20m | 5m | 7m
Acanthuridae
Zebrasoma, Z. desjardinii, S-G HD g 10| 26 0| 16| 28
Ctenochaetus striatus/Acanthurus S
nigrofuscus S-G HD 3 90 54 44 | 49 94
Other Acanthuridae S-G HD 0 0 0 2 0
Balistidae Sol IM Bottom 16 | 34 34| 24| 34
Chaetodontidae
Heniochus sp. S-G PK Low 2 0 0 1 2
C. fasciatus, C. austriacus, C. auriga,
paucifasiatus, semilarvatus S-M-G/Pair  IM/IS/OM Bottom/Low | 46 | 78 12| 31| 81
Labridae
Thalassoma sp. S-G IM/PK 104 50 1| 44 68
Coris aygula Sol IM 9 4 0 1 5
Gomphosuse caeruleus Sol IM § 46 | 10 0 71 13
Labroides dimidiatus Sol IM g 24 4 1 0
Cheilinus lunulatus Sol IM 2 2 0 0
Bodianus anthioides Sol IM 3 3 5 3] 11
Other Labridae Sol/S-G IS/IM Bottom/Low | 107 4 16 | 24 9
Ostraciidae Sol/Pair HD/IS/IM Bottom 4 2 0 6
Pomacanthidae Sol/S-G IM/PK/IS/OM  Bottom 8 0 14 10
Pomacentridae
Amphiprion bicinctus S-G PK 3 1 8
Dascyllus aruanus M-G PK g 14 3 0
Dascyllus marginatus M-G PK g 68 | 102 78 | 96 | 171
Pomacentrus sulfureus S-G oM 9 0 0 0
Neopomacentrus miryae L-G PK Low 140 | 380 50 1 0
Pomacentrus trichourus S-G oM Bottom 249 | 148 67 | 99 | 105
Abudefduf sexatilis S-G oM 74 0 18
Chromis dimidiata M-G PK g 132 23 6 3
Chromis viridis L-G PK 378 | 278 10| 70
Neoglyphidon melas, Amblyglyphidon sp.  Sol/S-G HD/OM/Pk Bottom/Low 1 0 0| 14 0
Scaridae Sol FC Bottom 56 | 87 14 | 22 64
Serranidae
Variola louti L-G PK by 0| 18 0 0 0
Pseudanthias squamipinnis Sol PK = 35 | 420 13 | 18 35
Epinephelus sp., Cephalopholis sp. Sol/Pair OM/IM/FC Bottom/Low | 39 4| 189 | 71| 12
Siganidae Sol/S-M-G  IM/FC Bottom/Low 2 4 2| 13
Lethrinidae L-G PK High 0 0
Apogonidae 16 2 1

Caesionidae L-G PK High | 0 ‘ 300 ‘ 95 ‘ 34 ‘ 30 ‘
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