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Table Al: Activities of the monitoring program and their frequency.
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Figure Al: Location of monitoring sites. See also map G.1 in Appendix 1.
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Introduction

This report describes the work and results of Israel's National Monitoring Program in the Gulf of
Aqgaba (Eilat) - NMP — in the year 2021. 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.

In the previous year, a strong southern storm hit the coast of Eilat on March 13, 2020. It was the
strongest storm in the NMP record and perhaps the strongest in memory. Some of our finds this year can
probably be connected to the effects of the storm. The storm also damaged infrastructure used by the
NMP and coupled with the ongoing Covid-9 pandemic, there are some measurements that were
interrupted or stopped and have not yet been resumed.

Modifications to newly implemented measurements were made and these are described in their
respective chapters. Coral settlement plates were placed at KATZA these past three years, and this is now
a third site for this survey (in addition to the Interuniversity and the nature reserve sites). We also added
30 meters depth to surveys of seagrass cover and since last 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 a new array is now available and will start providing data in the coming year. ARMS benthic
settlement arrays were added to our two placement locations (NR and Katza) and material from the
ARMS arrays is collected, processed and sent for analyses with the international European ARMS
campaign. Finally, we started measuring wave data off the 1UI. The setup is still not final but there is
already near-continuous data from this year.

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 IUIl 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. The average live coral cover at Eilat’s forereef sites was
lower again this year, 21.9+£3.0%, some 1.5% lower than last year and some 3% lower than 2019
(before the storm). A lower coral cover was measures at six out of the eight forereef sites
monitored and only at sites 1UI-10 and Katza-20 was a slight increase observed. The largest
damage occurred at the most prolific forereef sites, NR-5 and NR-20. Coral cover continued to
decrease at the reef-flat site as well (16.2+1.5% this year). The marked decrease in coral cover
over the past two years may probably be attributed to the storm of March 2020, but it remains to
be seen how things will change in the coming years.

Size of stony coral colonies — The characteristic size of coral colonies varies between monitored
sites. At the Ul site the fraction of small colonies is largest whereas at the shallow NR site it is
smallest and large and huge colonies are more common 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. Coral colony density
remains more or less stable in the past few years although at some sites a decrease in coral density
was observed this 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, at a rate of ~1% per year.
This year on average 84% of the surface of living corals was covered by live tissue. 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. The decrease in the fraction of small colonies
matches the decrease in LTI.

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 over the years is Stylophora pistillata, but it is also the coral most affected by
storms and this year it comprised only some 20% of the colonies and for the first time, this year
the fire coral Millepora was the most abundant at the lagoon. Since 2017coral density at the
lagoon is 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 other monitored sites, and they also seem to grow better. At
the 1UI site, and perhaps at Katza too, spat growth over the season is less regular — implying, perhaps,
that settler survivorship is less successful. Having said that, the monitored period, especially at the Katza
site is not yet long enough to draw firm conclusions.

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. Over the past two years urchin density has declined dramatically, perhaps as a result
of the 2020 storm, and the population now seems to be smaller than ever.
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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
mixing driven by cooling of the sea surface in winter, which brings nutrient-rich deep waters to
shallow coastal areas. In June this year abnormally high alkalinity and concentrations of nutrients
were measured at the “Fish Farms” sampling site. For some nutrients, these were the highest
values measured thus far in our coastal monitoring scheme. Samples from near the shore, next to
the outflow of the Kinet channel, were also particularly high and this seems to be the source of
nutrients sampled at the “Fish Farms” site that month.

In addition to the outstanding coastal values in June, high concentrations were again measured in
September at the “Fish Farms” site, relative to those of other coastal sites and, particularly, the
“Open Sea” site. It would seem that the Kinet channel was source to nutrient concentrations that
were high enough to be detected at the “Fish Farms” site.

9. Sea surface temperatures — temperatures at the sea surface were high during the winter months,
similar to the past few years of had a shallow mixing. During summer temperatures were
particularly high and at the “Open Sea” site we measured the highest temperature ever recorded
through the coastal monitoring scheme. Over the monitoring period a trend of rising SST is
observed, amounting to more than half a degree (centigrade) per decade at the “Open Sea” site.
There is an excellent match between SST measured at the southern coastal sites, the “Open Sea”
and the deep-water “Station A” that monitored during monthly NMP cruises.

10. Fish larvae next to the reef and at the northern beach — this is the third year in which the density of
fish larvae is monitored at these two sites. At both sites larvae density was similar and lower
compared to the previous year. However, this monitoring scheme has not been ongoing long
enough to draw conclusions regarding the supply of fish larvae at Eilat.

11. Benthic foraminifera — this is the second year that some deformed benthic foraminifera are found
at several of the soft sediment seafloor sampling stations at the northern beach, across from the
Kinet channel outlet. Deformed specimens make about 1% of the specimen counted. The presence
of deformed specimen this second year running may indicate contaminated sediments, but we do
not know the cause or type/amount of contamination but due to the location the possibility of
inflow from the Kinet outlet is worth examining Deformed benthic foraminifera were not
observed at other locations monitored.

12. Sea-grass at the northern and southern beaches — This year seagrass surveys were conducted in
winter and in summer and a marked difference was found between seasons. Sea grass cover in
summer was generally denser than in winter.

In the previous year a strong southern storm occurred between the seasonal surveys and during
summer only a sparse cover remained at both monitored sites and all depths, except at the
southern beach at 30 meters depth. This year sea grass has recovered and is back to pre-storm
values, although at shallow depths at the southern beach a decline is noted over the past few years.
It appears that at the northern beach sea grass cover diminishes at depths exceeding 20 meters,
whereas at the southern beach cover increases at these depths.

The deep water column

13. Vertical mixing — Mixing of the water column took long to develop this year and only reached a
depth of ca. 450 meters, in April. During April mixing stopped and by May a warm low-salinity
layer occupied the upper 150 meters. This is a mixing to mid-depth ub Eilat, similar to recent
years (last year mixing reached 420 meters). Waters deeper than 500 meters are disconnected from
the upper layers since 2012.

14. 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. Nine years after the last deep mixing event, nutrient and oxygen concentrations in deep
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15.

16.

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 lower compared to the values measured in the initial
years of monitoring.

Chlorophyll-a concentrations — Even considering the large seasonal variations, a trend of rising
chlorophyll-a concentrations begins to emerge, and peak annual values are now sometimes
measured during summer months. It seems that in the past few years high chlorophyll
concentrations are not driven only by vertical mixing. Changes in salinity at the end of the mixing
season may indicate that water intrusion (from the south) are somehow associated with high
chlorophyll concentrations in Eilat.

Deep-water temperatures — The temperature in the deep waters, and especially deeper than 500
meters, continues to rise. In deep-mixing winters temperature at depth dropped slightly, but an
overall trend of rising temperatures is apparent.

Supplementary continuous measurements

17.

18.

19.

20.

Sea surface chlorophyll-a next to Eilat's coral reef (daily measurement) — Chlorophyll-a
concentrations fluctuate sharply and frequently and this year fluctuations were again more
pronounced than usual and the seasonal pattern less clear. Short peak Chlorophyll-a
concentrations (blooms) were measured in March and April but also in August. High
concentrations in August coincided with a sharp rise in SST and these occurrences are likely
related. Salinity changes in the upper water column indicate that, possibly, “alien” waters entered
the northern Gulf and effected the measured properties.

The highest Chlorophyll-a concentrations were measured during blooms in deep-mixing years 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) — During most of this year,
until mid-September, SST was higher than the long-term average. In August a dramatic rapid rise
in temperature, amounting to three degrees in about a week, was documented. The maximum SST
measured this year was, again, the highest measured during the 30 years of this measurement
scheme, 29.9°C. nevertheless, by the end of the year SST was more than 1°C lower than it was at
the end of 2020. Since 1988 a trend of rising SST next to Eilat’s reef is apparent.

Meteorology (continuous measurement) — In difference to the severe southern storm of March
2020, this year’s meteorological measurements were not extraordinary. The highest ambient air
temperature recorded over the sea from the pier at the IUl was 44°C, higher than peak values of
most years — but a little lower than last year’s maximum.

Sea conditions (continuous measurement) — A trend of rising SST is also apparent in the
continuous measurements from the 1UI pier. The maximum temperature recorded this year was,
again, the highest ever measured in this dataset (31.0°C, on August 8).

The average annual SST calculated from the continuous measurement time series (10-minute
measurement interval) was 24.4°C, higher than most previous years from which there is such data.
This is the first year in which the NMP measures wave data. To our knowledge this is the only
(nearly) continuous wave measurement at the northern Gulf of Eilat. At the end of the year several
events of strong southern winds were recorded. These were not severe storms and the highest
significant wave recorded (December 7) was slightly more than 80 cm high. It seems that, in
addition to the wind velocity, the duration of winds also effects the wave Hight.

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 and the average coral cover at the monitored
forereef sites was 23.4+3.6%. This year an additional decrease in coral cover at the monitored
forereef sites was recorded and the average cover was 21.9.+30%. 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.

Live tissue index in stony corals — This index is decreasing since 2012, albeit at a slow rate, ca.
1% per year. 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, in recent years observations of previously undocumented
or rare species have become more frequent. There is also an increase in the number of sea urchins
other than the dominant D. setosum.

Sea urchins — The most important group of invertebrate 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 and the population size seems but a fraction of that in
the initial monitoring years.

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 and this year in June high alkalinity and nutrient
concentrations were recorded, for some — the highest values in this dataset.

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
foraminifera community. Recovery following the floods was considerably more rapid than the
recovery from the impact of aquaculture cages indicating a healthy habitat. For the past two years,
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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.

10.

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

Waters deeper than 500 meters are disconnected from the sea surface since the deep mixing of
2012. 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.
C in the upper water layer — despite the large seasonal fluctuations, a trend of rising Chlorophyll-a
concentrations begins to emerge, where peak annual values are sometimes measured during
summer and not spring. It seems that Chlorophyll-a concentrations are affected by processes in
addition to the seasonal mixing of the water column.

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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of live/healthy coral tissue for each living colony.

Figure B13 (p. 44): Changes in the state of coral colonies over time according to the average percentage of living coral tissue
(LTI) from all sites over the monitored period.

Figure B14 (p. 45): Top, the average percentage of living coral tissue (LTI) from all sites in 2021, grouped by colony size

class. Bottom, change to the LTI since 2007 in the various coral size claases.

Figure B15 (p. 46): 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).

Figure B16 (p. 47): 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).

Figure B17 (p. 48): Rarefaction curves of taxa richness based on colony counts, calculated with the EstimateS software
(Colwell, 2005 ;http://viceroy.eeb.uconn.edu/EstimateS) for each site.

Figure B18 (p. 48): 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.

Figure 19 (p. 49): The expected number of stony coral taxa per 1500 random coral coloniesin the “Eilat Reefs” since 2004
based on the rarefaction curves.

Figure B20 (p. 50): The twenty most abundant coral taxa in the reefs of Eilat during the monitoring period, arranged according
to their abundance in 2021.

Figure B21 (p. 52): Cumulative percent cover of live corals, sand, rock and dead corals at the reef table.

Figure B22 (p. 53): Percent cover of live corals and density of coral colonies on the reef table since 2007.

Figure B23 (p. 53): The number of coral gnera encountered during the Reef Table surveys.

Figure B24 (p. 54): 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. 57): 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. 64): Changes in the surface area of photographed stony coral colonies during the monitored period.

Figure B31 (p. 65): Growth curves of photographed coral colonies.

Figure B32 (p. 66): The sampling design in the lagoon.

Figure B33 (p. 67): Relative abundance (by colony number) of the 10 most abundant coral genera in the lagoon.

Figure B34 (p. 68): 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. 69): Changes in coral diversity in the lagoon since 2004, according to the Shanon-Wiener index, estimated
using the EstimateS software.

Figure B36 (p. 70): Arrays of coral settlement plates in Eilat's reef.

Figure B37 (p. 71): Tiny coral colonies (spats) on settlement plates retrieved from the reef.

Figure B38 (p. 72): Top — the average density of coral spats (per meter-square) at different time intervals this year. Bottom —
the average number of polyps per spat (size).

Figure B39 (p. 73): 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.

Figure B40 (p. 74): Inter-annual and seasonal comparison of coral settlement at the Nature Reserve (top), Katza (middle) and
Interuniversity Institute (right). Left — the average density of coral spats at different time intervals between. Right — the
average number of polyps per spat (size).

Figure B41 (p. 75): 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 B42 (p. 76): The average density (per m?) of mobile invertebrates (top) and sea urchins (bottom) at the sampling sites.

Figure B43 (p. 77): The average density (individuals per m2) of all sea urchins at the fore-reef sites (top) and at the lagoon
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(bottom).

Figure B44 (p. 78): 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 B45 (p. 79): 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 B46 (p. 80): Algae settlement plates. Two plates in the array are exposed to grazing by herbivores, and two are
protected by a wire cage

Figure B47 (p. 81): Average chlorophyll a on exposed and caged settlement plates in 2021.

Figure B48 (p. 82): 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 B49 (p. 83): Average chlorophyll a during the months April-May on exposed and caged settlement plates since 1997.

Figure B50 (p. 84): Average chlorophyll a on exposed (blue) and caged (red) settlement plates at the Nature Reserve in 2021.

Figure B51 (p. 85): Average chlorophyll a on exposed and caged settlement plates at the Nature Reserve since 2007.

Figure B52 (p. 86): An exposed algae settlement plate from the lagoon.

Figure B53 (p. 86): The annual average potential benthic algae growth on the reef slopes across the 1Ul versus the mixing
depth, since 2004.

Figure B54 (p. 88): Distribution of the number of reef fish according to trophic level at the nature reserve (NR) and
Interuniversity (1Ul) sites.

Figure B55 (p. 89): Distribution of the number of reef fish according to taxonomic families at the nature reserve (NR) and
Interuniversity (1Ul) sites.

Figure B56 (p. 90): Rarefaction curves for species richness at the surveyed sites. Top, accumulation according to individuals.
Bottom, accumulation according to sampling units.

Figure B57 (p. 91): Rényi diversity curves for reef fish communities at the surveyed sites.

Figure B58 (p. 92): Distribution of the number of reef fish according to trophic level (left) and families (right) since 2007.

Figure C1 (p.95): Map of the coastal-water monitoring stations in the territorial waters of Israel in the Gulf of Eilat.

Figure C2 (p.96): Monthly pH values at all coastal water monitoring stations since October 2006.

Figure C3 (p.97): Monthly alkalinity at the coastal water sampling stations since 2004. Bottom, alkalinity values normalized
according to salinity at the FF and open sea sampling stations.

Figure C4 (p.98): Monthly concentrations of total oxidized nitrogen (TON, nitrate+nitrite) at the coastal water sampling
stations since 2004.

Figure C5 (p.99): Monthly concentrations of ammonia (NH,) at the coastal water sampling stations since 2004.

Figure C6 (p.99): Phosphate concentrations (PO4) at coastal-water sampling stations since 2004.

Figure C7 (p.100): Monthly concentrations of silicate (Si(OH).) at the coastal water sampling stations since 2004.

Figure C8 (p.101): Monthly concentrations of dissolved oxygen at the coastal water sampling stations since 2004.

Figure C9 (p.102): Monthly concentrations of chlorophyll a at the coastal water sampling stations since 2004.

Figure C10 (p.103): Salinity at the coastal water sampling stations since 2004.

Figure C11 (p.104): Temperature at the coastal water sampling stations since 2004. Bottom, average annual SST at the “Open
Sea” sampling station displays a rising trend greater than 1/2°C per decade.

Figure C12 (p.105): Secchi depth measurements at the coastal water sampling stations since 2004.

Figure C13 (p. 107): Top, correlation between SSTs at coastal station “Nature reserve” (NR) and Station A. Bottom,
correlation between SSTs at coastal station NR and “Open Sea”.

Figure C14 (p.108): Locations of plankton net tows adjacent to the North Beach and the Coral Nature Reserve of Eilat.

Figure C15 (p.109): 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).

Figure C16 (p.109): 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 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.114): 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).
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Figure C23 (p.118): 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.

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 during summer 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 D1 (p.126): Temperature profiles measured using a CTD during the monthly monitoring cruises. Bottom — an annual
time series of salinity at Station A at the depths in which water was sampled for analyses.

Figure D2 (p.127): Changes in water temperature at Station A since 2004.

Figure D3 (p.128): 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.129): Salinity profiles measured using a CTD during the monthly monitoring cruises. Bottom — an annual time
series of salinity at Station A at the depths in which water was sampled for analyses.

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. Bottom — an
annual time series of dissolved O2 concentrations at Station A.

Figure D7 (p.134): 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.137): Changes in pH in the water column at Station A since November 2006.

Figure D12 (p.138): 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. Bottom — an annual
time series of dissolved NO2 concentrations at Station A.

Figure D15 (p.141): Nitrate (NOs") concentration profiles measured during the monthly monitoring cruises. Bottom — an
annual time series of dissolved NO3 concentrations at Station A.

Figure D16 (p.142): Changes in the concentration of total oxidized nitrogen (TON= NO3+NO>) in the water column at Station
A since 2004.

Figure D17 (p.143): Changes in the nitrate (NOs) inventory in the water column at Station A since 2004.

Figure D18 (p.144): Changes in nitrate concentration water depth of 400m to 700m at Station A since 2000.

Figure D19 (p.145): Phosphate (PO.4®) concentration profiles measured during the monthly monitoring cruises. Bottom — an
annual time series of dissolved PO4 concentrations at Station A.

Figure D20 (p.146): Changes in the concentration of phosphate in the water column at Station A since 2004.

Figure D21 (p.147): Changes in the phosphate inventory in the water column at Station A since 2004.

Figure D22 (p.148): Silicate (Si(OH)4) concentration profiles measured during the monthly monitoring cruises. Bottom — an
annual time series of dissolved Si(OH)4 concentrations at Station A.

Figure D23 (p.149): Changes in the concentration of silicate in the water column at Station A since 2004.

Figure D24 (p.150): Changes in the silica inventory in the water column at Station A since 2004.

Figure D25 (p.151): Changes in silicate concentration water depth of 400m to 700m at Station A since 2000.

Figure D26 (p.152): Particulate organic carbon (POC) concentration profiles measured during the monthly monitoring cruises.

Figure D27 (p.153): Changes in the concentration of particulate carbon in the water column at Station A since 2011.

Figure D28 (p.154): Fluorescence profiles measured using a CTD during the monthly monitoring cruises.

Figure D29 (p.155): Chlorophyll-a concentration profiles measured during the monthly monitoring cruises. Bottom — an annual
time series of chlorophyll-a concentrations at Station A.

Figure D30 (p.156): Changes in the concentration of chlorophyll-a in the water column at Station A since 2004.

Figure D31 (p.157): Concentrations of chlorophyll-a at Station A at the depth of the deep chlorophyll maximum (DCM), at
water depths of 40, 60 and 100 meters since 2000.

Figure D32 (p.158): Structure of the water column and the development of deep mixing as reflected in profiles of a
conservative indicator (sakinity), a short-lived indicator (chlorophyll-a) and longer-lived indictors (temperature and
nitrate) in the water column in January-May.

Figure D33 (p.160): Monthly phytoplankton concentrations of prokaryotes (Synechococcus and Prochlorococcus), and pico-
eukaryotes in the water column at Station A.

Figure D34 (p.161): 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.162): 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.163): A double plankton net (*Bongo") towed from the boat in deep waters.
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Figure D37 (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 pm filters.
Figure D38 (p.165): Zooplankton concentrations at the upper 100m of the deep sea since 2011.

Figure E1 (p.167): Chlorophyll a concentrations sampled daily at the Underwater Observatory jetty in 2021 (red line) and the
long-term average (1988-2020, 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 2021 (red line), the
average SST for 1988-2020 (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.171): The meteorological station at the end of the 1UI pier.

Figure E6 (p.172): Top- Maximum daily wind speed (m/sec). Bottom- Maximum daily wind speed and direction since January
2007.

Figure E7 (p.173): Maximum and minimum (red and blue, respectively) daily air temperature above the sea.

Figure E8 (p.174): Maximum daily global radiation (top), ultraviolet radiation (middle) and photosynthetically available
radiation (bottom).

Figure E9 (p.176): Maximum and minimum (red and blue, respectively) daily values of relative humidity over the sea.

Figure E10 (p.176): Maximum and minimum (red and blue, respectively) daily water temperature at ~2m depth.

Figure E11 (p.177): Maximum and minimum (red and blue, respectively) daily sea-level measurements.

Figure E12 (p.178): Events of southern winds accompanied by high waves.

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.
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Period Dates Temp. Oxygen Nitrate Phosphate Silicate
(C) (M) (M) (nM) (UM)
1 22/2/04-15/1107 | 20.99 (+0.07)* | 1624 (+5.9)% | 6,52 (:0.6)® | 035 (20.04)® | 3.51 (x04)°
2* 17/1/11-8/2/12 21.04 (£0.02)® | 1703 (x2.4)° | 561 (02)° | 031 (20.02)° | 3.16 (z0.1)"
3 18/1/16-10/12/21 | 2116 (+0.04)° | 1685(4.7)° | 5.9 (+0.45)° | 0.35 (+0.03)? | 3.28 (x0.2)"
Kruskal-Wallis P value Fkkk kK Hkkk Hokkk *kxk

SUXMANY PINY 212Y IRy steady state-® 21 231D IWONT 0RIAN JRRMT 2IMWIVWIT 92T T2 MDPNT WP (2K han
Kruskal- 59295-8 J7222 NIBIpni 192 MWt SR nipaaim 939y .15 B2 M2y 29w 700 Hw pipa (3P0 N £) 2911300
PIT-UDID AR R T MYTS R MIDPN MIPIR NN NP DPMR L(P<0.00001 P *EEF) npasiDa avnsn Wallis
.(P<0.05) prr21m 32182 N9721 NIDIPN NIPZR MW NIOY NPNIN
D28 RPY PR 29299 IRD 290 wYRw naxon 9 epn®
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. Similar superscript letters
denote periods periods that are statistically sumular and different superscript letters are for period that are
significantly different (P<0.05, post-hoc test between pairs of intervals).
*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 -8.83 1.14 -8.32 0.65
NO; 0.851 0.058 0.698 0.073
PO, 0.330 0.037 0.246 0.039
SiO4 0.047 0.006 0.036 0.005

20357 wRwa ("2 700) pRIpT 92 AT 1925 2OV JIRAT 11257 O3 JPNT ARIIWY NIIRI1DT 70T P PIoow 13K Ahaw
112992 77797 ,00007 ,2012-2014 793p02 KRR N 2999917 2008-2010 72Ip02 77997377 NP SYIDOW LPINY 2129Y NN

JTIRWD TIDONT NI T PIDOWT MITI LIIWRTT IDIPND N IR 2P VY 2OUVIMWIIT IO ANV TR 0T 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 integrated chlorophyll-a inventory in the upper 120 meters of the water column in
Station A, since 2000.
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Reg. coeff. R2 P value

Live cover [%] 0. 268 0.44 rokx

Coral density [#/10m] 0.229 0.5 *x

Medium corals [#/100m] 0.293 0.94 kA X
Small corals [#/100m] -0.77 0.5 *kk

LTI [%] -0.307 0.71 kK

Urchin density [#/m?] -0.1 0.68 *oxk
Lagoon corals [#/m?] -0.122 0.64 *kx
Algae — potential [mg Chl/cm?] -0.021 0.12 NS
Algae — realized [mg Chl/cm?] -0.011 0.01 NS

BY AW 0T LYK DR 2I3RRRT NOIWA QTSR 2NNWR MAY ANIPIRM DY NUIRIT TI0NANT SRTRPR 4R hav
DOINWAT 2OINMIR DITRI LTIWD WRTD D2 KW MW 23P IR DIRWIR 0TI MIPRY 72 ,(273W3) BT TAID 2PN DPIMWR
(PVH2IR2 VOPLY NANR) TPOST NUNAN2 2OINRR NPT DY NOWDIWUS NPT TV N7 22y
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: The average live stony coral cover (top) and colony density (bottom) at each site, in 2021. Center
lines of boxes are the medians; box limits indicate the 25th and 75th percentiles determined by R software;
large black dots represent site means and the blue lines are the averages of all sites.
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Figure B4: Cumulative percent cover of live corals, sand, rock and dead corals. At sites where cover does not
add up to 100% the balance comprises algae and invertebrates such as sea anemones, clams or sponges. The
presented percent cover is an average of all transects at each site.
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Figure B5: Percent live stony coral coverage versus unconsolidated (sandy) sea floor in the sites examined.
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Figure B6: Utilization of available substrate by stony corals in 2021. 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.

IRNWR ,0°702 WY W TN 22K MW D YRIMNT 19012 79 77777 MW IRYA1 007017 2°NKRT 2172
nNRx7A1 2009-10 203w32 NP2 71911 7N DONRT 9D 12 NYRINANT DOART MAYIN MO0Y (92 T1R) nnTIPn mwS
YY1 11901 Mawn 2017 HWw Atn 711 7Y 2°20 NTITINA DO3NPRT MDOX MNINRT 22wa 2017 mwh 1y mohva
7% 221vp 2018 T8N DPNNORT MIDIDEA DIWT L9377 7021 ,0°0R TIWY TR YOPHRI 1AR ANPR Mawn 27.443.2
(92 91R)

77077 791,000 DOAAPR MW N 229K NNYAN 12w 0NN Q'Y MWD MIwn MawIn Moo 0w
129K 07973 9191 921 DOANAPR NYAD IMNANAW 11170 .M2WNT 219 DY AN AT ¥ a7°YR MAwan N9°O¥a nownnn
D23A9RT M09 77772 MDD NIDIDRA 707 MDY 7272 0°I0R DAANADKR T DY KT MAwNI

XYM ,(72917 IR ,AWP XN MY 7I0701) DTN YRR W 00 7IWYA PXIMNT MAWAT 190) DR 022 WRD
79711 N2ATANT M DT N1 MTAT 220K Mawn N1gn 12 ,NR 5 9nR2 .17 Mawina Moo 2°nKRT 2172w
7w N2 JVRT MAWINT 190 RXA1 12T ,NO90 VPR 21200 2pY N2 a0 1w o 12, 10-NR anRay oo
20T NOIPN TNIRD D2NRWI IR 192 9K 2200 .0OINART 0OINRA NTTANT D 1T NPT MIDYOX ,000)

38



. 40 . . . .
Coral Density [n/10m] Coral Density in Eilat (Eilat average)
50 - 35 1
45
40 - 30 4
35
20 4 25 4
25 | I
20 |
5 | y = 0.2285x + 24.848
o 15 - R?=0.499
e Katza 10 e Katza 20 ——Eilat Average
5 10 —
0 ‘ — ‘ 20,200,200 200,200,207, 2 20, 20,207 20, 207207205 2
0020050050050, 01 01 01 01 01 07507207 507507505705
257005 %05 %05 %05 026027 %25 015024 %2526 025025 025 %26 %24
90032005200)900890092010201190123013egjq20159016301)2018901890202021
Coral Density [n/10m] Coral Density [n/10m]
50 - 50 4
45 45 |
40 | 40 |
35 | 35 4
2 | s A
+ I~71 1 =¥ AN ; T
20 - 20 { 74T I e
E O s o T
15 15 4 1 e
10 - W_W 10 -
g 4 = |U] 5 Ul 10 1UI'15 ——Eilat A
5 MRS ——NR10  ——NR20  ——ElatAverage 5 flat Average
0 :
900520059005‘70920092010201130122013301420159"152"129013 0192030 0?1 200520052"0)200@900930102011eole 013 01420158016201)201& 013 "?o 0?1
Normalized Density Normalized Density
[n/10m rocky substrate] (Eilat average)
80 - 80 -
70 4 70 4
60 - 60 -
50 - 50 -
40 | 40 |
30 e Katza 10  ===Katza 20 Eilat Average 30
20 20
20059005200500&2003 010201 130132013 0149015 016201)201@ 0192020 0e1 3005 005200) 00@ 0099010201 7 013 0139%, 015 015 01501‘9 013 020 0e1
Normalized Density Normalized Density
[n/10m rocky substrate] [n/10m rocky substrate]
80 - 80 -
70 4 70 4
60 - 60 -
50 - 50 -
40 | 40 |
30 4 30 4 :
NRS NR 10 NR 20 Eilat Average IuI's U1 10 Ul 15 Eilat Average
20 20
3005300 300500@90099010901 190133013 01420153016201)3018 0139% 021 90053 eoof%f"of"zf"z 7 013 013 0150153015201)201& 019 020 021

YT DI — T0nY LANR D02 2YUR TP TIIND DUPKRA 2T JAN MINDN M DR yRvan anenT - Tounb 192 1R
L(PPEho POYRaR R 2vwn Twyh HRmIe nIRwn DR PRI I50RT) 23 MOR Mawnay syhon
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).
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Katza 10 Katza 20 NR5 NR10 NR20 IUI5 1UI10 1UI15 | 1UI Katza NR Eilat

Number of Transects 13 12 12 24 15 11 13 11 35 25 51 111
Stony coral 24.1 29.1 34.5 9.0 29.1 16.1 17.5 15.5 16.4 26.5 20.9 21.9
stdev 5.7 5.4 10.7 5.1 7.9 3.8 3.2 2.9 3.3 6.0 13.7 8.7
SE 1.6 1.6 3.1 11 2.0 12 0.9 0.9 0.6 1.2 1.9 3.1
Ccv 0.2 0.2 0.3 0.6 0.3 0.2 0.2 0.2 0.2 0.2 0.7 2.5
Octocoral 6.1 7.9 0.2 1.9 5.2 0.1 0.4 0.7 0.4 7.0 25 2.8
stdev 4.7 5.5 0.4 2.0 4.1 0.2 0.5 0.6 0.5 51 3.2 3.1
SE 1.3 1.6 0.1 0.4 1.0 0.1 0.1 0.2 0.1 1.0 0.4 11
Ccv 0.8 0.7 2.0 1.0 0.8 1.6 1.3 1.0 13 0.7 13 0.9
GRV+Sand 29.4 27.4 20.6 73.6 44.9 27.7 48.5 64.0 46.8 28.4 52.7 42.0
stdev 10.5 9.1 11.3 15.9 11.3 13.8 9.4 7.6 17.9 9.7 25.6 19.2
SE 2.9 2.6 3.2 3.3 2.9 4.2 2.6 2.3 3.0 1.9 3.6 6.8
Cv 0.4 0.3 0.5 0.2 0.3 0.5 0.2 0.1 0.4 0.3 0.5 2.2
Rock 30.5 28.7 20.2 6.9 14.3 49.7 29.0 15.4 31.2 29.6 12.2 24.4
stdev 11.0 8.7 14.8 4.5 5.3 11.0 8.2 8.4 16.6 9.8 9.8 13.2
SE 3.0 2.5 4.3 0.9 1.4 3.3 2.3 2.5 2.8 2.0 1.4 4.7
Cv 0.4 0.3 0.7 0.7 0.4 0.2 0.3 0.5 0.5 0.3 0.8 1.8
Dead Coral 8.8 6.1 24.2 3.7 5.9 6.3 4.4 4.2 4.9 7.5 9.1 7.9
stdev 6.4 3.4 11.6 3.6 4.9 5.1 2.8 3.6 3.9 5.3 10.7 6.7
SE 1.8 1.0 3.3 0.7 13 15 0.8 11 0.7 11 15 2.4
Cv 0.7 0.6 0.5 1.0 0.8 0.8 0.6 0.8 0.8 0.7 1.2 1.2
Norm. cover 34.9 40.5 43.7 41.1 53.4 22.5 35.0 45.0 34.2 37.6 45.3 39.5
stdev 7.4 5.6 11.4 15.0 10.2 4.2 8.5 13.0 12.8 7.1 13.8 9.1
SE 2.1 1.6 3.3 3.1 2.6 1.3 2.3 3.9 2.2 14 1.9 3.2
Ccv 0.2 0.1 0.3 0.4 0.2 0.2 0.2 0.3 0.4 0.2 0.3 4.4
Density 32.7 394 29.5 9.1 31.0 28.5 27.2 22.0 26.0 35.9 20.3 27.4
stdev 6.7 9.9 8.1 3.5 7.1 5.7 4.6 7.4 6.4 8.9 12.2 8.9
SE 1.9 2.9 2.3 0.7 18 17 1.3 2.2 11 1.8 1.7 3.2
Ccv 0.2 0.3 0.3 0.4 0.2 0.2 0.2 0.3 0.2 0.2 0.6 3.1
Norm. Density 47.5 54.6 37.8 44.1 57.1 40.1 53.7 61.0 51.7 50.9 46.4 49.5
Stdev 8.9 11.0 11.2 13.2 8.1 6.8 8.3 15.4 13.4 10.4 13.4 8.4
SE 2.5 3.2 3.2 2.7 2.1 2.1 2.3 4.6 2.3 2.1 1.9 3.0
Ccv 0.2 0.2 0.3 0.3 0.1 0.2 0.2 0.3 0.3 0.2 0.3 5.9

DOVRIMAAT DITIIRD DOARIM DIINIT IWILT MU NOIWT NATR SR 2INPT OONMD IDORIR NVIDT 1IN 2IDW 22 70an
RPN AR TaRR NUNT 2TREY JPNT IR LIPNN NU0 2V (PRI 2191 D 2190w) NR IR B 2900 o2 1T

STRP DRR 2 R I ,2ven 10 D nna niawnm 950Rs NINcI MIDUSX L2OINNT YXMND TN

Table B2: Summary of cover data collected in line transects at the monitoring sites. Data is given as average

percent cover measured in all transects at each site (combination of location and depth) with associated

standard deviation, standard error and variance coefficient, except for the ""Eilat average™ that is the
average between sites. Density is the number of colonies in a 10m transect, “Normalized” is for hard

substrate.
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Figure B10: Size frequency distribution of coral colonies in the surveyed sites. Size classes are: Small<5 cm;
5 cm <Medium< 15 cm; 15 cm <Large< 30 cm; Huge>30 cm. Values are percent of the total colonies of each
coral type at each site. Top — size frequency distribution of counted coral colonies; bottom — the coral size
frequency distribution after correction of the bias of size counts in line transects (Zvuloni et al., 2008).
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Figure B11: Top: Changes in 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.
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Figure B13: Changes in the state of coral colonies over time according to the average percentage of living
coral tissue (LTI) from all sites over the monitored period.
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Figure B14: Top, the average percentage of living coral tissue (LTI) from all sites in 2021, grouped by
colony size class. Bottom, change to the LTI since 2007 in the various coral size claases.
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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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Rarefaction Curves, per site - 2021
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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 2021. 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.

50



Averages Average
Katza Katza
10 20 NR5 NR10 NR20 IUI5 IUI10 IUI15 | Katza NR 18]} Eilat

Acropora 4.88 5.03 5.53 2.30 6.46 0.94 4.05 2.67 4.95 4.28 2.64 3.98
Montipora 2.55 3.27 1.05 0.86 7.21 0.26 1.40 0.68 2.90 2.77 0.82 2.16
Stylophora 1.83 2.53 2.79 1.07 0.77 2.38 2.05 1.76 2.16 1.38 2.06 1.90
Goniastrea 2.96 0.58 4.92 0.65 0.57 2.38 0.29 0.07 1.82 1.64 0.88 1.56
Echinopora 1.92 2.60 2.88 0.24 2.25 0.20 0.47 0.50 2.24 1.45 0.39 1.38
Dipsastraea 0.99 0.79 0.97 0.69 0.66 2.87 1.45 0.58 0.90 0.75 1.63 1.13
Porites 0.50 1.69 1.18 0.38 2.73 0.20 0.53 1.19 1.07 1.26 0.63 1.05
Cyphastrea 1.62 1.73 0.50 0.16 0.42 141 1.33 0.39 1.67 0.32 1.06 0.95
Lobophyllia 0.26 0.28 6.43 0.07 0.25 0.05 0 0 0.27 1.62 0.02 0.92
Favites 0.40 0.97 0.42 0.25 0.97 0.93 0.20 0.37 0.67 0.50 0.48 0.56
Paramontastraea 0.65 1.11 0 0.06 0.83 0.03 0.81 0.88 0.87 0.27 0.59 0.55
Leptastrea 0.57 0.66 0.60 0.09 0.18 0.72 0.92 0.23 0.61 0.24 0.64 0.50
Pavona 0.47 1.61 0.06 0.03 0.35 0.02 0.05 0.08 1.02 0.13 0.05 0.33
Millepora 0.10 0.23 0.29 0.02 0 0.53 0.75 0.47 0.16 0.08 0.59 0.30
Platygyra 0.14 0.23 0.24 0.33 0.30 0.30 0.36 0.28 0.18 0.30 0.32 0.27
Gyrosmilia 0.02 0.03 0 0.10 0 0.11 0.08 1.62 0.02 0.05 0.57 0.24
Pocillopora 0 0.33 0 0.35 0 0.11 0.35 0.65 0.16 0.16 0.37 0.23
Coscinaraea 0.14 0.33 0 0.16 0 0.56 0.27 0.31 0.23 0.07 0.37 0.22
Plesiastrea 0.17 0.72 0.18 0.06 0.12 0.14 0.22 0.10 0.43 0.11 0.16 0.21
Turbinaria 0.25 0.02 0.75 0 0 0 0.18 0.47 0.14 0.18 0.22 0.21

SNWOIT INRR TAR D02 2w PRI MDIDT TIRT LMWL AR (DI 1NN 959) 2IXIDIT 2IMRIRT 2w 132 haw
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 Stylophora Montipora
3 Dipsastraea Stylophora
4 Acropora Goniastrea
5 Millepora Echinopora
6 Favites Dipsastraea
7 Hydnophora Porites
8 Echinopora Cyphastrea
9 Goniastrea Lobophyllia
10 Porites Favites
11 Leptastrea | Paramontastraea
12 | Acanthastrea Leptastrea
13 Cyphastrea Pavona
14 Montipora Millepora
15 Seriatopora Platygyra
16 Galaxea Gyrosmilia
17 Goniopora Pocillopora
18 Gyrosmilia Coscinaraea
19 Lobophyllia Plesiastrea
20 Pocillopora Turbinaria

DO ARTR SINRDY DO I (109D TN 950) DINIDIT JANT SAIMON 42 haw

Table B4: The most abundant stony corals (by cover percentage) at the reef table and the reef front sites.
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Figure 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 reef-table monitoring site 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: Changes in the surface area of photographed stony coral colonies during the monitored period.
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Figure B31: Growth curves of photographed coral colonies.
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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/m?
Millepora 69 39.20 0.68
Dipsastraea 38 21.59 0.38
Stylophora 34 19.32 0.34
Rhytisma 21 11.93 0.21
Favites 5 2.84 0.05
Platygyra 4 2.27 0.04
Acropora 1 0.57 0.01
Alveopora 1 0.57 0.01
Leptastrea 1 0.57 0.01
Seriatopora 1 0.57 0.01
Sinularia 1 0.57 0.01
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Table B5: The number of colonies, relative abundance and average density (colonies per square meter) of
the coral taxa found in the lagoon.
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Figure 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 density of coral spats (per meter-square) at different time intervals this year.
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 (top), Katza
(middle) and Interuniversity Institute (right). Left — the average density of coral spats at different time
intervals between. Right — the average number of polyps per spat (size).
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Figure B41: 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 B42: The average density (per m2) of mobile invertebrates (top) and sea urchins (bottom) at the
sampling sites.
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Figure B43: 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 B44: The average density (individuals per m?) of Diadema setosum (top) and other urchins (bottom)
at the sampling sites.
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Figure B45: The average density (per m?) of feather-stars (top), Sea Cucumbers (middle) and Sea Stars

(bottom) at the fore-reef sites and the lagoon.
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Figure B46: (A) Algae settlement plates. Two plates in the array are exposed to grazing by herbivores, and
two are protected by a wire cage. Photo: Nitzan Segev (B) Every month divers replace the two settlement
plates that have been in the sea for two months. Photo: Ruti Reef.
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Figure B47: Average chlorophyll a on exposed and caged settlement plates in 2021. Each bar represents one
month (calculated as an average of three plates submerged in the sea for two months).
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Ul Benthic Algae Settlement Plates
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Figure B48: 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 B49: 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 B50: Average chlorophyll a on exposed (blue) and caged (red) settlement plates at the Nature
Reserve in 2021. 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 B51: Average chlorophyll a on exposed and caged settlement plates at the Nature Reserve since 2007.
Each point represents one month (calculated as an average of three plates submerged in the sea for two
months). Top — the lagoon, middle — at 5 meters depth, bottom — at 20 meters.
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Figure B52: An exposed algae settlement plate from the lagoon.
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Figure B53: The annual average potential benthic algae growth on the reef slopes across the 1Ul versus the

mixing depth, since 2004.

86



NIIWST AT 90 7.2

Eimi¢}a)
DOA9RT DAY N2 27ROV NOIIWA AT NINDY NYOWIA DWW IR 2pyn

muw

PRIV NONW NATR IR ,"'0%1957 0°AAT" LMK I DAY S MmNt apona 2018 nwh 1Y 1Ip0a oW AT
7V ,0PWE P07 D°ATT 2P0 122017 TIWM 0OINR 190 22w 4V PRI 9PN MWD NAR AP0 MPTN .ovun 5-8
MW 71

oopmwa (U 1ona anx ;omwn 20 -1 7,5 2opnwa ((NR) 797mwn AR :mwid 19p01 WK 2°pnIvm 0°InRa 1709
.0 15-110,5

M1 W 0°3x»n 2000 (2 29 2037 (1 :2°939°W 3w 920 %Y 22310 32 17121 2377 NP0 975 7Inn
1 "7 av nnx 7%y (Khalaf et al., 2003) N9°X N1P11W2 720727 1190°17 A0 Y ANWYI 77027 NP1 NPHRIPEPID
Ra=\rink!

D177 0730 7320 YW AN NX0 2000y 2720307 200571, 2007 D3 IND NW0T 02200 T 0V IV NIWwiT 37 970
Mouillot 1127v2 n1oR13P00 M1AP% 22177 D212 e 7wy 2016 0w 0101w 12 721902 , 2098 97 10w
99 M2y WY 7IWNT 1277 VDN MBIAPY DVTT NP2 XN DDOIIND HX9NT 17 9970 oy 73y et al. (2014)
2007 1xp 02w

:X27 NN *0% M NTIMYA QIR NOYRIPY ONPYT AR 9T, 1AM 20 200 NIV AWyl %7 A0

— YRR Ot
Benthic, Bentho-pelagic, Pelagic

— (Schooling) apa% 57
Solitary/Pair (sol/Pair), Small Group (3-20), M Group (20-50), L Group (>50)

— 010

Herbivorous-Detritivorous: turf or filamentous algae, and/or undefined organic material (HD)
Herbivorous: macroalgae/seagrass (H)

Invertivorous - Sessiles: sessile invertebrates (corals, sponges, ascidians) (1S)

Invertivorous - Mobiles: crustaceans etc (IM)

Planktorivorous: feeding on small particles in the water column (PK)

Piscivorous: fish and cephalopods (PC)

Omnivorous: both animal and vegetal material (OM)

T2 270 NTAY DR 991977 1011 7 7 7R ' 1 22 21257 ©°02 MBYa MAw® NI YW 77702 17901 2T
T "7 3 MITI917 M0 MDA DW 770 NI IDIND A 1P WK NTO TR 03T QYD 932 .0°7 *191 02027
770177 1191 93 DR MR 23107 N1 921X DY SR 0 SW 2990w D DY IWaRI 03T Y701 LI T0TR U0 TIRY
D07 P2 7Y WP — A2°9%2 3Mva 7712V IWORY TV MI0n 1A pRang ,NNR Na3

AT PIDY 2% 2197 T3 007 NOVPIR DY ' 7X1 21297 0°02 AV 77032 1151 — 27 NTIAY 3T MN1AY 37 R0T0 T
SN2 DODNWAN DOAAYRT MAWIA 927 (770327) DT DTN 0202 — NYPIPA “12W QAT M2V NPT WY W

7 HY Dapna nnn (NP 1WR1) 201 NPYRIRY WA 01 TR LAY 012NN 70T 2010 CIW SW o nIEp
MO NI T7°727 °VI0 TIR? WA (770227 0°02 ,% 7 AT 53 TIIR) D107 MV MXP .0INT QY Imwn 9
IR .7719°37 MPYO% °ATT NI WORY NPT 5 221 NnmY 220X 20PN 03T MT? nuwa npIvn nRY 0%
D°X7 D00 NRY .MIR2T MPTI WY TWNHA 7703A7 1512 D272 WK 277 NTIAY PI0W QAT NI’O0 791NN 137 127 P
QMR 717 .7770227 0°02 "IN DPAMRYRT MW DR 2°02IRD7 NPYRIRT Y10W 0°377 0°71901 ,NMIPT WY Twn 1K
PO MW MOYIRAT D°NPRT MAWIA N0

87



MR¥IN

AW NONWE OINRA Q03T ORYA LIXARY SN 1DINA 1NDW ,AN%AT DTN 5y M 20 73w Wyl 02K 952
3721 21 MIRDAVA 3.7 79012 N1 2211 MW .72 77202 N1 ,minown’ apiona

,0°0n 10/7 £%°1927 pIva Ko7 NP2 91737 0377 MDPOX OPIW1 %D R¥AI 1117 DRI 31N 0K P2 IRNwn2
9173 02T MIDPOX MW INRA ARYAI PRV T 20p0wa (542 1K) N2 710p0 RO MDDET TN pRIva)
ST N7 OOINRT CIW2 MIDOXT 01927 PraIva 179K AN

D°377 YW opon 0N 902 5(ALRCT) NPONL 7177 NI DA77 NIAN 2577 NP2 21T IREAI 2NRT 7D
N2 0P RIT OTNAPODT QAT DWW OpDI DOINRT 20271 ,071°07 PPnIva T ,IN1a PITAT R 0012001997
1977 PINRA WRD N D1TA N2 0T YW apR 71Inwna SInRa

Reef Fish 2021 (per sampling unit)

120 K /
100

I
80
—
60
40
20
0

IUI_10 |u§$/ &R_ NR_7

mPK ®mIM/IS mH/HD mFC mOM

1
|
'y

wv

Reef Fish 2021

-

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

)
i1
)
u

1UI_10 IUI_ﬁ/ w_s NR_7

EmPK ®mIM/IS mH/HD mFC mOM

20/

DR AMRWT 9NN DYDY SR 9D DY NI 93T 50 MAPENT 1542 1N
Figure B54: Distribution of the number of reef fish according to trophic level at the nature reserve (NR)
and Interuniversity (1UI) sites.
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Figure B55: Distribution of the number of reef fish according to taxonomic families at the nature reserve
(NR) and Interuniversity (1UI) sites.
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Figure B56: Rarefaction curves for species richness at the surveyed sites. Top, accumulation according
to individuals. Bottom, accumulation according to sampling units.
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Figure B57: Rényi diversity curves for reef fish communities at the surveyed sites.
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Figure B58: Distribution of the number of reef fish according to trophic level (left) and families (right)
since 2007.
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NR 5m NR 7m NR 20m IUI 5m 1UI 10m Ul 10m
Blenniidae/Gobiidae 5.05 5.05 13.9 1.2 2.65 4.15
Mullidae (parapeneus) 0.35 1.65 1.4 3.1 2.15 2.55
Pinguipedidae 3 0.1 0.15 0 0.1 0.05 0
Pseudochromidae -?5. 1.6 0.2 6.05 0.4 1.7 1.35
Scorpaenidae, Synanchiidae & 0 0 0.05 0.05 0.05 0.05
Synodontidae 0.1 0.5 0.1 0.5 0.05 0.2
Tetraodonitidae/Diodonitidae 0.05 0 0 0.1 0.1 0
Acanthuridae 4.55 2.5 4 3.8 1.6 3
Apogonidae 1.05 2.05 0.1 0.05 0 0
Balistidae 0.35 0.55 0.45 0.65 0.45 0.3
Chaetodontidae - 1.85 2.15 2 2.7 1.6 1.5
Labridae 3 8.3 5.75 9.4 3.6 9.7 13.75
Lethrinidae g 0.05 0.35 0 0.35 0.2 0.45
Ostraciidae E 0 0.05 0.05 0.2 0.2 0
Pomacanthidae @ 0.6 0.25 2.3 0.5 0.15 0.15
Pomacentridae ° 35.8 35.8 24.8 8.4 15.55 19.8
Scaridae 2.9 10.95 3 2.65 1.75 0.9
Serranidae 2.2 1.15 1.6 0.55 1.6 1.35
Siganidae 0.05 0.1 0 0.6 0.1 0.05
Caesionidae Pelagic 1.2 4.25 9 0.65 6.75 8
Corals with fish 2.7 3.15 2.35 1.8 2.45 3.05
Corals without fish 3.15 2.35 2.45 2.45 3.05 2.7

JTIWST IR0 NOIMY SINND PRVART DONRDRT ID0MY 2T NITDWR YW (AT NTOY) NYRIMAR 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.
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Figure C3: Monthly alkalinity at the coastal water sampling stations since 2004. Bottom, alkalinity
values normalized according to salinity at the FF and open sea sampling stations.
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Figure C4: Monthly concentrations of total oxidized nitrogen (TON, nitrate+nitrite) at the coastal water
sampling stations since 2004.
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Figure C5: Monthly concentrations of ammonia (NH,) at the coastal water sampling stations since 2004.
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Figure Cé6: Phosphate concentrations (PO.) at coastal-water sampling stations since 2004.
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Figure C7: Monthly concentrations of silicate (Si(OH).) at the coastal water sampling stations since 2004.
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Figure C8: Monthly concentrations of dissolved oxygen at the coastal water sampling stations since 2004.
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Figure C9: Monthly concentrations of chlorophyll a at the coastal water sampling stations since
2004.
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Figure C10: Salinity at the coastal water sampling stations since 2004. Gaps in the data reflect failure of the
analytical instrument.
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Figure C11: Temperature at the coastal water sampling stations since 2004. Bottom, average annual SST at
the “Open Sea” sampling station displays a rising trend greater than 1/2°C per decade.
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Figure C12: Secchi depth measurements at the coastal water sampling stations since 2004.
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Figure C15: 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 C16: 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 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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Table C2: 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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Amphioxus
Amphipoda
Anomura
Bivalvia
Chaetognatha
Cnidaria (Actinaria)
Copepoda
Crustacea sp
Cumacea
Decapoda
Echinoidae
Echiura
Gastropoda
Holoturioidea
Isopoda
Mysidae
Nematoda
Nemertea
Ophiuroidea
Ostracoda
Platyhelminthes
Polychaeta
Sipunculidae
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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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Table C3: Meiofauna groups identified this year at the North and South beach sites (listed alphabetically).
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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 C27: Seagrass cover during summer 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), station OS is halfway to the northern shore at water
depth of ca. 400 meters and the Fish Farms station is close to the northern shore of the Gulf at ca. 50 meters
depth. Bottom — an annual time series of salinity at Station A at the depths in which water was sampled for
analyses (black dots).
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Figure D2: Changes in water temperature at Station A since 2004. Black dots represent the sampling depths.
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Figure D3: Changes in 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.
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Figure D4: Salinity profiles measured using a CTD during the monthly monitoring cruises. Station
A is on the Israeli/Jordanian/Egyptian border (>700m), station OS is halfway to the northern shore
at water depth of ca. 400 meters and the Fish Farms station is close to the northern shore of the
Gulf at ca. 50 meters depth. Bottom — an annual time series of salinity at Station A at the depths in
which water was sampled for analyses (black dots).
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Figure D5: Changes in salinity at Station A since 2004. Black dots represent the sampling depths.
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Figure D6: Dissolved oxygen concentration profiles measured during the monthly monitoring cruises.
Station 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. Bottom — an annual time series of dissolved O2
concentrations at Station A.
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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.

,0°07 NTINYA M3 DPOROR 77721 2004-2006 2°1w32 12127957 SR 070 9V 1 2OV DR NPOPORA OW
77701 2w 2012-2014 21w 077217 NPYRYRT 7770 2007 NIw2 PInYT 212790 NRYY 201100 272 119
NTIAYA DOTTAT NPIHPHRA 237V 9P AT AIREAI MNINRT 2w ,77R INIRA KD 0 OX N0 712 DPPORYR
(137 97K) MNINRT 2°Wn S 22797 ARNWA2 LY DM NPIIPIR 20TV 1771 W MW .07

[m] Alkalinity [meq/kg]

0 - 2.52
100 %
200 - 2.51
300 @ ‘
400 * 2.5
500
600 ' 2.49
700 i
800 T T T T T 2.48

I I I I I I T T
A 10 o oS o o O B (S W (9 9 g (P e

138



STTITII PRI DR NIAROR MR MR 2004 AR IRD A 7ImN2 297 NTIMYR NPIYRRR MW 1137 1R
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. Bottom — an annual time series of dissolved NO;
concentrations at Station A.
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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. Bottom — an annual time series of dissolved NO3;

concentrations at Station A.
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Figure D16: Changes in the concentration of total oxidized nitrogen (TON= NO3;+NQO,) in the water column
at Station A since 2004. Black dots represent the sampling depths.
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Figure D17: Changes in the nitrate (NOs3) inventory in the water column at Station A since 2004. Top:
monthly inventories (right) and annual averages (left). Bottom: the upper 400m (left) and the deep water
(right).
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Figure D18: Changes in nitrate concentration water depth of 400m to 700m at Station A since 2000. Data
from the years 2000-2002 were collected during the Peace Park Project and are provided courtesy of Prof. J.
Erez and Prof. B. Lazar.
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Figure D19: Phosphate (PO4?) concentration profiles measured during the monthly monitoring cruises.
Station 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. Bottom — an annual time series of dissolved
PO4 concentrations at Station A.
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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. Bottom — an annual time series of dissolved
Si(OH)4 concentrations at Station A.

148



W D°IW2 NOWANA 7777 PIAY 2127V DY 09972 22717 2792 7R°2°0 1D N1HY 03301 Pravil 212w N
2w 1p°9°0 11227 0971 °192 7711 2012 nIwa Py 212790 Mapya (237 1K) 20pvi 2092 12197 73,170 212
.1.293umol/Il

TR WRD L0 NTIAY 21277 DTNWRT 2PNIW-10 DN IWIPW 2°715°1 000K O°0I102 1D ,P°7°02 03
PINYT 212777 210D PAWwn VYR D211 POTY DAY 02 1R°2°0: 11227 (2012 nIwa pnya 2127Y0 0RY) NINR
2011 5w 7%8n 2°mas 120 077 8% ,2007 niwa

[m] Si(OH), [umol/liter]
0

100

200 .

300

500

600

700 |

Ocean Data Vew

800 — 3 C e : A e

' 1 1 1
A (P o o P o 0 g (S P 9 N P @

STTOTIN PRI AR MIAZMR MM MITIRNT 2004 9810 TRR A TInna 23T NTIMYR PSR 11992 2w 1237 1R
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), station OS is halfway to the northern shore at water
depth of ca. 400 meters 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
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the northern shore of the Gulf at ca. 50 meters depth. Bottom — an annual time series of chlorophyll-a
concentrations at Station A.
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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 depth of the deep chlorophyll maximum
(DCM), at water depths of 40, 60 and 100 meters since 2000. The apparent rise in chlorophyll concentration
at 80 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 a
conservative indicator (sakinity), a short-lived indicator (chlorophyll-a) and longer-lived indictors
(temperature and nitrate) in the water column in January-May.
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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 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 um filters (green, red and blue, respectively).
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Figure D38: 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 2021 (red

line) and the long-term average (1988-2020, 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 2021
(red line), the average SST for 1988-2020 (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 since 2004.
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Table E1: Setup of the meteorological station at the end of the 1UI pier, list of sensors.
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Figure E5: The meteorological station at the end of the 1UI pier.
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Figure E6: Top- Maximum daily wind speed (m/sec). Bottom- Maximum daily wind speed and direction
since January 2007.
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Figure E7: Maximum and minimum (red and blue, respectively) daily air temperature above the sea.
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Figure E8: Maximum daily global radiation (top), ultraviolet radiation (middle) and photosynthetically
available radiation (bottom).
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Figure E9: 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 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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QOXIMHRIT SN0 NRR 2.7

Gnus IUI  KATZA NR Eilat
Acropora 77 124 155 356
Stylophora 90 73 83 246
Montipora 42 101 134 277
Dipsastraea 130 34 56 220
Goniastrea 49 61 95 205
Cyphastrea 91 59 33 183
Porites 43 47 89 179
Echinopora 25 67 92 184
Paramontastraea 46 50 30 126
Leptastrea 43 35 25 103
Millepora 70 10 6 86
Favites 29 27 37 93
Gyrosmilia 42 2 4 48
Platygyra 23 8 21 52
Pavona 4 56 10 70
Coscinaraea 21 14 6 41
Lobophyllia 1 12 32 45
Psammocora 4 8 24 36
Pocillopora 17 3 7 27
Plesiastrea 9 13 6 28
Acanthastrea 9 4 10 23
Leptoseris 16 15 31
Astreopora 2 9 12 23
Mycedium 1 8 13 22
Galaxea 2 6 10 18
Siderastrea 15 15
Fungia 3 7 7 17
Goniopora 8 9 17
Seriatopora 18 18
Montastrea 6 1 5 12
Echinophyllia 3 3 6
Hydnophora 4 1 5
Cynarina 3 1 1 5
Turbinaria 2 2 1 5
Trachyphyllia 4 1 5
Erythrastrea 1 3 1 5
Leptoria 2 1 3
Herpolitha 3 3
Ctenactis 1 2
Oxypora 1 2
Balanophillya 1 1
Alveopora 1 1

Total 910 897 1037 2844

2021 nawa nonwes nNan PR W DNRa (MW I50RY) JaRT AR navwn 17 han
Table G1: List of stony corals and the number of colonies of each taxa found in the coral reef line-transect
survey, 2021.
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PO NOIMWST OAT ONXR 3.7

NR NR NR 1UI 1UI 1UI
Taxa Schooling  Diets Water-level 5m 7m 20m | 5m 10m | 15m
Blenniidae/Gobiidae Sol HD/OM 101 | 101 | 278 24 53 83
Mullidae (parapeneus) S-M- G IM 7 33 28 62 43 51
Pseudochromidae Sol IM/PK g 32| 4| 121| 8| 34| 27
Scorpaenidae, Synanchiidae Sol/L-G FC/IM/PK % 0 0 1 1 1 1
Synodontidae Sol/Pair FC 2 10 2 10 1 4
Pinguipedidae Sol/Pair FC 2 3 0 2 1 0
Tetraodonitidae/Diodonitidae Sol/Pair oM/IM Bottom/Low 1 0 0 2 2 0

JTTRVRT NRDY TNRWT NN 2O 2OPRIWD (2IINI2) NIPPIP MIDW 2OXT MIMISW 127 Ahaw
Table G2: Benthic fish abundance at different water depths at the Eilat Nature Reserve and the 1UI.
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NR NR NR 1UI 1UI 1UI

Taxa Schooling  Diets Water-level | 5m 7m 20m | 5m 10m 15m
Acanthuridae
Zebrasoma, Z. desjardinii, S-G HD g 23 19 4 26 6 25
Ctenochaetus striatus/Acanthurus o
higrofuscus S-G HD 3 68 31 76 35 26 35
Other Acanthuridae S-G HD 0 0 0 15 0 0
Balistidae Sol IM Bottom 7 11 9 13 9 6
Chaetodontidae
Heniochus sp. S-G PK Low 0 0 0 0 1 0
C. fasciatus, C. austriacus, C. auriga, S-M-
paucifasiatus, semilarvatus G/Pair IM/IS/OM Bottom/Low 37 43 40 54 31 30
Labridae
Thalassoma sp. S-G IM/PK 45 41 43 40 24
Coris aygula Sol IM 2 1 0 5 5 2
Gomphosuse caeruleus Sol IM g 26 14 13 5 4 0
Labroides dimidiatus Sol IM S 26 3 19 2 1 0
Cheilinus lunulatus Sol IM 26 3 19 2 1 0
Bodianus anthioides Sol IM 2 10 6 3 6 4
Other Labridae Sol/S-G IS/IM Bottom/Low 39 43 123 12 137 245
Ostraciidae Sol/Pair HD/IS/IM Bottom 0 1 1 4 4 0
Pomacanthidae Sol/S-G IM/PK/IS/OM Bottom 12 5 46 10 3 3
Pomacentridae
Amphiprion bicinctus S-G PK 0 4 0 0 1 2
Dascyllus aruanus M-G PK g 35 6 15 3
Dascyllus marginatus M-G PK g 28 29 125 81 108 251
Pomacentrus sulfureus S-G oM 0 0 0 0 0
Neopomacentrus miryae L-G PK Low 78 370 50 0 15 0
Pomacentrus trichourus S-G oM Bottom 144 92 233 68 89 78
Abudefduf sexatilis S-G oM 0 0 0 0 0 0
Chromis dimidiata M-G PK g 188 35 53 13 26
Chromis viridis L-G PK 270 150 0 0 51 51
Neoglyphidon melas,
Amblyglyphidon sp. Sol/S-G HD/OM/Pk Bottom/Low 3 1 29 6 6 11
Scaridae Sol FC Bottom 58 219 60 53 35 18
Serranidae
Variola louti L-G PK 5 3 1 0 2 2 1
Pseudanthias squamipinnis Sol PK = 183 379 331 61 538 331
Epinephelus sp., Cephalopholis sp. Sol/Pair OM/IM/FC Bottom/Low 41 22 32 9 30 26
Siganidae Sol/S-M-G  IM/FC Bottom/Low 1 2 12 2 1
Lethrinidae L-G PK High 1 7 7 4 9
Apogonidae 21 41 1 0

Caesionidae L-G PK High 24 ‘ 85 ‘ 180 ‘ 13 ‘ 135 ‘ 160 ‘

L2937 NINDWR DTS2 LTTIVAT INRDY TIRWT NN 2O 2IPRIYR (2NWPIYD) 29T NTIMY IS 2T MDY 137 793
Table G3: Pelagic fish abundance at different water depths at the Eilat Nature Reserve and the IUI. In blue

are fish families.
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