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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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Scientific report 2024

Dr. Yonathan Shaked, Program Manager
Prof. Maoz Fine, Scientific Director
(April, 2025)

Introduction

This report describes the work and results of Israel's National Monitoring Program in the
Gulf of Aqgaba (Eilat) — NMP — in the year 2024. 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 regularly 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. Measurements
added or adjusted in the past two years are listed here:

e DIC profiles at Station A were measured 2022 year by Prof. E. Wurgaft, RIP and
G. Edvardson of the Open University and the Hebrew University and in 2023
measurements were assumed by Dr. Gilad Antler of Ben Gurion University. This
year a full cycle of DIC measurements was completed during the NMP monthly
cruises.

e Primary Productivity at the upper 100 meters of the water column were measured
intermittently in 2023, together with Prof. E. Rahav and T. Reich of Israel
Oceanographic and Limnological Research. This year measurements were done
by the NMP (Dr. Tal Amit) every other month.

e Cell counts for pico-phytoplankton were resumed in 2023, by Dr. Nina
Kamennaya of Ben Gurion University from sample collected during the monthly
NMP cruises. This year a full annual cycle was measured.

e Sensors for surface currents and waves were placed near the IUI (southern coast
of Eilat) and this year we have a complete annual measurement cycle. Another
current sensor, an acoustic profiler, is being assimilated into the NMP
measurement scheme and real-time measurements will be displayed online.

e In anticipation of predicted record SSTs, coral fragments were collected regularly
throughout the warm season and analyzed for photosynthesis response and
symbiotic algae cell counts.

15



¢ A new method of reef-fish surveys (50x2 meters belt transects) was tested at the
suggestion and guidance of Professor Yoni Belmaker of Tel Aviv University.
This year surveys were conducted using both the old method and the new belt-
transects method, to estimate the differences in results and effort between them.
In the coming years the NMP will survey reef-fish with the belt-transects method,
which is the prevalent method used by other research groups at different
locations.

e On the other hand, analyses of photos from permanent photo-sites were
discontinued last year, as we search for a better method that will match the
present-day technology. Photos at the permanent sites were still taken and will be
available for future analysis.

The NMP reports are available through the NMP page in the IUI web-site: http://iui-
eilat.ac.il/ . A database that includes data collected by the NMP since 2004 is available for
public download from the NMP page. This database is currently being upgraded for better
availability and accessibility.

For questions or comments please contact yonathan.s@mail.huji.ac.il

Key findings of this year

The coral reefs of Eilat

This year, for the first time, coral bleaching has been observed in Eilat. Summer 2024
was the warmest summer on record globally and at Eilat record high sea surface
temperatures were measured. As a result of the high heat stress, that was greater than
even the most severe experimental scenarios, widespread coral bleaching was
observed, albeit only in a limited number of species (particularly of the Stylophora,
Astreopora, Montipora genera). Over the course of several weeks many colonies lost
their algae pigments or turned completely white. Nevertheless, bleaching in Eilat was
not as widespread as documented at other locations in the past few years. The
percentage of affected colonies was relatively small and as the water cooled at the end
of summer it seemed that many of the bleached colonies recovered.

Anticipating the warm summer that was predicted, the NMP began sampling
fragments from abundant coral species, to follow the seasonal variation in
photosynthetic response between June and December. Variability between species and
individuals was considerable and a significant seasonal trend was not established. A
significant difference was found between corals from the deep (20m) and shallow
(5m) sites at the Coral Nature Reserve, indicating heat/light stress that limits
photosynthetic efficiency at the shallow depths. This highlights the significance of
mesophotic reefs as possible coral refugia, considering the expected future rise in sea
temperatures.

Live cover of stony corals — Coral cover was somewhat lower this year as compared
to the previous year, an average of 23.5+3.5% at the Eilat fore-reef sites. We cannot
establish what is the role of coral bleaching in the decline, if at all, not least because
much of the survey was completed before bleaching in Eilat was notable. In March
2020, live corals were greatly damaged by the strong southern storm that hit Eilat.
The storm’s effect was not uniform across the reefs and most damage occurred in the
shallow reefs, but following the storm the average live coral cover at Eilat’s forereef
sites declined in 2020-2021. Coral cover started to increase after that, until this year.
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Decreased cover was measured at 5 out of the 8 sites surveyed and was particularly
notable (~4%) at the shallow Nature Reserve site (NR-5), the most prolific reef site in
Eilat. A small decrease in colony density was also noted this year in Eilat. An average
of 49.0+5.2 colonies was measured per meter square of fore-reef.

Live coral cover in Eilat is higher than it was in the initial years of monitoring, but in
the past few years there is no clear growth trend.

Size of stony coral colonies — The characteristic size of coral colonies varies between
monitored sites. At the IUI site the fraction of small colonies is largest (~76% at the
IUI-10 site, this year), whereas at the shallow and deep NR sites 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, but this has mostly stabilized in over the
past few years — although a slight decrease was measured this year compared to the
previous year. Most of the colonies in Eilat are of the small size class, and so there is
a correlation between the density of small colonies and the overall density of corals.
Coral diversity — The Shanon-Wiener diversity index used for estimating coral
diversity at the reefs of Eilat, displays small, indeterminate, fluctuations between
years, while coral diversity at shallow sites is generally lower than at deeper sites.
Recently, we added another diversity index, the “effective number of species” — an
exponential transformation of the Shanon index that amounts to the evenly-distributed
number of species that would result in the derived value and thus it provides a more
universal and meaningful measure of diversity. A time-series of this index over the
monitored period displays a slight increase in the average coral diversity in Eilat.
These findings are corroborated by Rarefaction Curves and the expected number of
coral taxa per 1,500 random individuals. All indices display a similar picture of small-
scale inter-annual fluctuations.

Algae blooms — In 2022, deep mixing of the water column produced sustained strong
algal blooms, both phytoplankton and benthic, that lasted through March and April
and into May. Mixing This year, like the previous year, mixing of the water column
was not deep and, accordingly, algae blooms were much smaller. As a result, the
maximal bloom potential, measured on algae settlement plates, was in summer, as
observed occasionally in recent years. At all monitored sites it seems that grazing is
efficient enough to moderate benthic algae growth, even considering the demise of
sea urchins (see section 8).

The Coral Reserve lagoon — In recent years a considerable decrease in coral density
was measured at the Nature Reserve lagoon. In the previous year, average coral
density was smaller than 1 colony per square meter (0.96), the lowest value measured
in the past 20 years. This year, coral density at the lagoon was a little higher than last
year, but still a lot lower than that measured in the initial years of monitoring.

Newly established continuous temperature measurements demonstrate the unique
conditions of this habitat. The daily temperature span in the lagoon is greater than
outside of it and the seasonal temperature change is also larger: temperatures in the
lagoon are generally higher in summer and lower in winter compared to those
measured at the fore-reef. Harsher environmental conditions at the lagoon result in it
being 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. In recent years the fire coral Millepora
was most abundant at the lagoon, but it too is 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
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seem to grow better. At the IUI 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 is not yet long enough to draw firm
conclusions.

8. 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 urchins
population. Sea urchin density has declined since 2016 and over the past few years,
urchin density has decreased dramatically despite the deep mixing of 2022.

Early in 2023, mass mortality of urchins occurred in Eilat, affecting the
diminished D. setosum population and only one individual was encountered in this
year’s surveys, at the lagoon. Tripneustes urchins were also affected and the urchin
population in Eilat is currently ominously small.

9. Reef fish — The fish community in Eilat (Nature Reserve and IUI sites) seems stable
in composition, diversity and size, with fluctuations between years that are likely
caused by incidental passing of fish schools during the survey rather than actual
changes. Fish communities between the sites and depths surveyed are not significantly
different, although the shallow IUI site was always found to have the lowest fish
density.

Aiming to update our survey methodology, this year, in addition to the regular survey
we also used belt-transects at all sites to collect reef fish data. The belt-transects
method allows a larger reef area to be surveyed and is also the prevalent method used
by other research groups. A significantly larger number of fish were encountered in
the belt-transects, and that probably leads to more reliable results. Despite numerical
differences between the survey methods the overall population structure was similar
across the two methods. However, species richness was lower and diversity generally
higher in the old method as compared to the belt transects.

Coastal Environs

10. 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 2022, after a decade of
shallow to intermediate mixing, the water column in Eilat was mixed to a depth
greater than 700 meters and as a result a strong and lengthy phytoplankton bloom
ensued. In the following two years, the water column was mixed to a shallower depth
(ca. 300m, this year) and nutrient concentrations were much lower. Maximal
chlorophyll-a concentration at the Open Sea sampling station was also approximately
half of that measured in 2022.

Within the coastal monitoring, irregular concentrations are those that are notably
different than those measured at other stations — and particularly the Open Sea station
— during a single sampling campaign. Local nutrient enrichments were more common
prior to 2007, but in recent years irregularly high nutrient concentrations are again
more frequent, often in the northern sampling stations. In April this year, irregularly
high concentrations were found at the northern sampling stations, particularly at the
FF station. High concentrations of nutrients and chlorophyl-a were also measured
near the Kinet Canal outlet in April and May, together with abnormal salinity (low in
April and high in May). It seems that water input from the canal caused the abnormal
concentrations that we measured in the FF sampling stations.
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11.

12.

13.

14.

Sea surface temperatures — This year’s annual average SST measured in the Open Sea
sampling station was the highest ever measured in the coastal monitoring campaigns,
25.0°C. Over the years of monitoring, a warming SST trend is documented at the
Open Sea station. The mean increase amounts to ca. 0.5 degrees per decade.

Fish larvae next to the reef and at the northern beach — In 2022, perhaps following the
deep mixing of the water column or maybe due to other reasons, fish larvae were
much more abundant than in the years before it. This year, larvae abundances were
also relatively high, although not to the same extent. There are usually more larvae at
the northern site than in the southern site, close to the nature reserve. The time span of
this series is not yet sufficient to draw conclusions regarding spatial and temporal
variations.

Benthic foraminifera — Deformed benthic foraminifera were found in 2020-2022 at
several soft sediment seafloor sampling stations, particularly in proximity to the
former location of aquaculture cages. Deformed specimens, together with high heavy
metal concentrations in sediments at the FF sampling site, may indicate contaminated
sediments that were exposed and transported during the March 2020 southern storm
and affected development of benthic fauna. Deformed specimens were not identified
in the last two years.

Seagrass at the northern and southern beaches — Seagrass surveys are conducted in
winter and in summer and a marked differences were often found between seasons,
but this year seasonal variation was small. On average, seagrass cover at the northern
site is richer, mainly due to disappearance of seagrass from the 10 meters depth at the
southern site in recent years. In 2020 a dramatic drop in seagrass cover was
documented at both sites, perhaps because of the March 2020 southern storm.

The deep water column

15.

16.

17.

Vertical mixing — Seasonal vertical mixing of the water column is driven by winter
cooling of surface waters that erases thermal stratification and leads to mixing of
upper water with increasingly deeper waters. This mixing brings nutrients from the
deep to the upper waters and replenishes oxygen in the deeper waters. During the
warm season stable thermal stratification prevents mixing of upper and lower water
bodies.

This year, mixing of the water column was relatively shallow, only ca. 300 meters. In
the winter of 2022, mixing of the water column reached deeper than the seafloor at the
sampling station (Station A, 730 meters) for the first time since 2012. That was the
longest interval between deep mixing events on record.

Concentrations of oxygen and nutrients in the deep waters — Deep mixing in 2022 led
to decreased nutrients concentrations and high oxygen concentrations in the deep
waters. Shallow mixing in the last two years saw nutrients begin to accumulate in
waters deeper than 400 meters — and at a higher rate than expected by comparison to
the years following the previous deep mixing (2012).

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. Even considering the amount of
integrated chlorophyll-a at depths of 60 to 100 meters during the summer season, to
reduce seasonal effects, a rising trend emerges. It now appears that chlorophyll
concentrations are not driven only by vertical mixing and changes in salinity at the
end of the mixing season support this. Rising chlorophyll concentrations coupled with

19



18.

19.

20.

rapidly increasing nutrient concentrations in the deep waters may indicate an external
source.

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
commonly dropped slightly, but that did not happen following 2012 and 2022 deep
mixing. A sustained overall trend of rising temperatures at depth is apparent, albeit at
a lower rate than the temperature rise at the sea surface.

Zooplankton — Zooplankton concentrations were high this year and similar to the
previous year. Usually, peak zooplankton concentration is measured in one of the
months at the start of the calendar year and the highest value measured by the
monitoring program (since 2011) was in February 2016 although that was not a year
of deep mixing. In recent years, zooplankton mass is relatively high and this year it
was higher than in 2022, and even higher than 2016. This suggests that the duration
and intensity of mixing, as well as additional factors, may also play a role.

Primary productivity — This year measurements of primary productivity were done by
the NMP every other month, following the protocol of Prof. E. Rahav of IOLR that
was used in recent years. Variations in productivity are large and rapid during winter
and it is likely that our measurements are not sufficient to capture these details.
During summer, on the other hand, variations are smaller, and the system is in an
“oligotrophic” state. Therefore, summer productivity may provide a better chance of
recognizing long-term patterns. It seems that summer productivity in the years 2010-
2024 is rather uniform, with highest values in 2016, but still, there may be a slight,
non-significant, increase in summer productivity over the years.

Supplementary continuous measurements

21.

22.

23.

Sea surface chlorophyll-a next to Eilat's coral reef (daily measurement) —
Chlorophyll-a concentrations fluctuate sharply and frequently with a seasonal pattern
of higher values in winter and spring and lower values in summer. Chlorophyll
concentrations near the reef were lower this year compared to the multi-annual
average (1988-2023) and a spring bloom of phytoplankton was not documented. Daily
chlorophyll measurements near the NR coral reef do not reveal an ongoing trend of
change.

Sea surface temperatures next to Eilat's coral reef (daily measurement) — Throughout
the year, SST measured daily near the Underwater Observatory and the nature reserve
reef was higher than the multi-annual average and also from the 90" percentile of
existing measurements. Only at the end of September tempretures dropped to the 90%
line and at the end of October to the multi-annual average. From July to mid-
September SST was considerably higher (2.5-3 degrees) than average. Since 1988 the
annual average SST has risen at an average rate of ~0.36 degrees per decade
(measurements by prof. (emeritus) Genin’s lab), and since the NMP took over in 2004
the average rate is ~0.49 degrees per decade.

Meteorology (continuous measurement) — This year’s meteorological measurements
were not extraordinary and did not include notable southern storms events. The
maximal ambient air temperature recorded over the sea from the pier at the IUI was
the highest measured so far, 45.5 degrees.

Sea conditions (continuous measurement) — The maximal SST recorded at the [UI
pier this year was the highest on record, 31.9 degrees, in early August, and the
minimal SST this year was also higher than measurements of the past few years. The
previous highest maximal SST on record was 31.0°C, measured in 2021.

20



Looking at the minimal annual temperatures (coldest 5%, 18 days of every year) we
find a continuous rise of the minimal SSTs over the years.

24. Sea waves (continuous measurement) — The NMP started monitoring waves in 2021.
To our knowledge this is the only continuous wave measurement at the northern Gulf
of Eilat. This year wave data was collected by two sensors close to shore at the [UI,
one of them placed near the surface over ~4.5 meters depth and the other at a depth of
6.5 meters over 30 meters deep seafloor. The data collected to date allows
characterization of the typical waves generated near the IUI (southern shore of Eilat)
by northern winds: 99% of the deeper measurements were of significant wave heights
up to 0.2 meters while the shallower measurements had ~80% of readings at this
range and ~20% of significant wave heights ranging 0.2-0.4 meters. Higher waves,
the result of strong southern winds are better characterized over the deep seafloor. The
deeper sensor recorded seven events this year, in which the maximum wave heights
were greater than 0.5 meters and in three of them maximum heights maximum heights
were greater than 1 meter. On the evening of January 13, the highest waves of the
year were measured, ~2-3 meters, driven by southern winds (13.4 meters per second,
from direction 207°).

25.1In the summer of 2022, a surface acoustic current meter was placed next to the TUI
pier. Measurements reveal that the dominant currents are parallel to shore, the
southerly direction is more dominant than the northerly direction and reaches greater
speeds. Long-shore currents commonly change direction about twice a day, probably
forced by the tidal cycle, but this cycle is not regular and consistent throughout the
year. Most of the currents that are faster than 0.3 m/sec. are in a southerly direction
and velocities greater than 0.4 m/sec. were only measured in southern currents. The
strongest currents (southerly) were measured in June and July.
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Multi-annual variations and trends

The coral reefs of Eilat

1.

Live stony coral cover — Live coral cover is a simple and significant metric reflecting
the state of the reef, and substantial variations in the live coral cover between sites as
well as interannual changes have been recorded.

During the initial years of monitoring (2004-6) average coral cover in Eilat was 19-
20%. In the interval of 2007-12 average cover increased and fluctuated in the range of
21.5-23.9% and in 2013 the highest average cover was recorded: 26.4%. After that
maximum, the average coral cover at Eilat ranged between 24.0% and 25.3%.

In March 2020 the coral reefs of Eilat were hit hard by a severe southern storm and
damage to the reef varied between the monitored sites. Following the storm average
coral cover decreased significantly but recently an increased average coral cover was
measured and coral cover is in a range lower than the maximal values but higher than
it was in the initial years of monitoring.

Stony coral density and size — Average coral density between all monitored sites
varies in time, although annual changes are small. Throughout the monitored period
there is a gradual decrease in the fraction of small colonies and an 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. The decrease in the average percentage of live tissue in
living coral colonies possibly 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. A time-series of the “effective number of species” (a normalized metric of
diversity derived from transformation of the Shannon-Wiener diversity index) reveals
a slight increase in coral diversity over the monitored period.

Sea urchins — The most important group of invertebrate reef grazers are the sea
urchins and until recently, the dominant sea urchin in Eilat was 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 was observed and the population size seems but a fraction of that in the
initial monitoring years. Even following the deep-water column mixing of 2022
urchin population in Eilat did not recover. At the start of 2023, mass mortality of
urchins in Eilat was documented, most likely due to a bacterial pathogen, and affected
mainly D. setosum. In recent years, the urchin population in Eilat is ominously small
and this year only one D. setosum individual was found in the NMP surveys.

Coastal Environs

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

during winter than they are during summer months, because winter water column
mixing brings nutrient rich waters from depth. Conversely, abnormal concentrations
at individual 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
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concentrations of nutrients, particularly at the northern sampling stations, are again
occasionally recorded in recent years — possibly indicating terrestrial water input.

The deep-sea water column

7. 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.

Following deep mixing in 2022, deep waters were enriched in oxygen and depleted in
nutrients that were brought up to the photic upper waters and fueled intense blooms.
In the past two years nutrient concentrations are rising in the deep waters — at a rate
higher than expected by comparison to the previous deep mixing (in 2012).

8. Chlorophyll-a in the upper water layer — Despite the large seasonal fluctuations, and
even considering the high values attributed to years of deep mixing, a trend of rising
Chlorophyll-a concentrations begins to emerge, and peak annual values are
sometimes measured during summer and not spring. It seems that, in addition to the
seasonal mixing of the water column, Chlorophyll-a concentrations are also affected
by other processes.

9. Water temperature — The temperature measured in the deep water was at a low in the
years 2007-2008 due to deep mixing and has been slowly rising since. Despite deep
mixing in 2012 and 2022, 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 trend of rising sea surface temperatures in Eilat is documented since 1988.
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Figure B1: 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 IUI (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 2024.

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 lines are the averages of

all sites.
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Cumulative Cover 2024
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Figure B4: Cumulative percent cover of live corals, loose substrate, rock and dead corals. The
presented percent cover is an average of all transects at each site.
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Figure B5: Live stony coral cover versus unconsolidated (sandy) sea floor at the sites examined.
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Figure B6: Utilization of available substrate by stony corals in 2024. The percent cover and colony
density of live stony corals on hard consolidated seafloor at each monitored site.
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Figure B7: Average live stony coral cover at each site and the average for all forereef sites, as percent
of total area.
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Figure B8: Utilization of rocky substrate by stony corals (percent of live stony coral coverage out of
the total consolidated substrate at each site) and the average of all forereef sites.
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Figure B9: Average density of stony corals (colonies per square meter) at each site and the average for
all forereef sites.
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Table B2: Summary of cover data collected in line transects at the monitoring sites. Data is given as
average percent cover measured in all transects at each site (combination of location and depth)
with associated standard deviation, standard error and variance coefficient, except for the "Eilat
average' that is the average between sites. Density is the number of colonies per square meter,
“Normalized” is for hard substrate.

Katza 10  Katza20 NRS5 NR10 NR20 IUI5 1UI10 IUI15 | Eilat

Number of Transects 14 12 15 24 17 16 15 14 127
Stony coral [%] 254 28.4 40.2 10.1 32.2 19.1 14.2 18.7 | 235
stdev 11.7 8.8 8.0 4.6 13.0 8.3 45 7.7 9.9

SE 31 2.6 2.1 0.9 3.2 21 1.2 2.0 35

Ccv 0.5 0.3 0.2 0.5 0.4 0.4 0.3 0.4 2.4
Octocoral [%] 12.5 9.4 0.5 2.3 6.1 0.1 0.5 1.0 4.0
stdev 131 3.8 0.6 27 5.0 0.4 0.4 1.2 4.8

SE 35 1.1 0.2 0.5 1.2 0.1 0.1 0.3 1.7

cv 1.0 0.4 1.3 1.1 0.8 4.0 0.9 1.2 0.8
GRV+Sand [%)] 35.4 33.6 231 77.8 43.0 29.4 55.8 64.6 | 45.3
stdev 19.4 9.9 131 9.7 15.8 10.1 10.6 9.9 19.0

SE 5.2 2.9 34 2.0 3.8 25 2.7 2.6 6.7

Ccv 0.5 0.3 0.6 0.1 0.4 0.3 0.2 0.2 2.4

Rock [%] 23.0 23.9 19.2 6.4 14.5 45.7 25.0 119 | 21.2
stdev 11.3 10.7 16.6 3.7 6.5 15.7 10.9 55 11.8

SE 3.0 31 43 0.8 1.6 3.9 2.8 1.5 4.2

CcVv 0.5 0.4 0.9 0.6 0.4 0.3 0.4 0.5 1.8

Dead Coral [%] 2.7 4.0 16.0 341 3.5 5.3 4.5 3.4 5.3
stdev 2.8 4.8 11.9 4.5 34 4.7 3.2 35 44

SE 0.7 1.4 31 0.9 0.8 1.2 0.8 0.9 1.6

CcVv 1.0 1.2 0.7 1.4 1.0 0.9 0.7 1.0 1.2
Norm. cover [%] 40.0 43.3 53.3 47.7 55.7 27.8 32.8 53.1 | 44.2
stdev 11.9 11.8 8.2 14.6 10.6 12.5 10.9 153 | 10.2

SE 3.2 34 2.1 3.0 2.6 3.1 2.8 4.1 3.6

cv 0.3 0.3 0.2 0.3 0.2 0.4 0.3 0.3 4.3
Stony coral Density [m?] 58.9 59.8 39.0 19.3 53.7 65.7 49.5 45.8 | 49.0
stdev 28.3 244 25.6 14.7 34.9 25.1 246 204 | 147

SE 7.6 7.0 6.6 3.0 8.5 6.3 6.3 5.5 5.2

Ccv 0.5 04 0.7 0.8 0.6 0.4 0.5 04 3.3
Norm. Density [m?] 93.7 90.9 95.9 104.8 521 119.7 139.5 957 | 99.0
Stdev 38.4 33.2 66.3 77.0 33.9 76.3 73.5 40.8 | 251

SE 10.3 9.6 13.5 18.7 8.8 19.7 19.7 10.2 8.9

cv 0.4 0.4 0.7 0.7 0.7 0.6 0.5 0.4 3.9
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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 em <Large< 30 cm; Huge>30 cm. Top, values are percent
of the total number of colonies of each size group at each site. Bottom, colony densities of each
size class at the monitored sites and the average of all sites. Values are presented after correction
for the bias of size counts in line transects (Zvuloni et al., 2008).
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"Eilat" coral size fractions [%]
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Figure B11: Top: Changes in average relative size fraction abundance and density (per square meter)

by size class 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<5 cm; 5 cm <Medium< 15
cm; 15 cm <Large< 30 cm; Huge>30 cm.

DOAN2R NIR*I2

,A7 77 . IMIRI2"D 7700 AMIRA VD K2 AR WOW 1IN WY WY1 1010 N°1oN2
LI P01 SYVPN 0099217 DAMORT 299RM TR 92 M2y 771 Live Tissue Index (LTI) 1707
ST NP2 70101 "W W NIAR W (P08 9980 7 DY) nODRI Aveap T Y

77277 ,(2°07X) 7P02 MDANWAT NMAWINT NN, MR KT 72WINA 10 72p7 TINKR 77ARW M7
Mo IR 10% W 9702 732797 DR SV TI0P7 MYAWAM 21000 W0 DAY WY 09V IRAWY
P27 1R SORIONT JTART 0D RTND N3 OV LPAKR T2 77002 ,M2awIT 90 VYA 2232 T2 7awn Ay
MIRXIN VWA PPT N7 P12 1071 2008 NIwa 119y ,797W2 DINRM 70 PR 01 ,10% 5w nmva
901 ,2008 *¥7 117 ,NPOR Y97 MWD NPMIRDT NP1INT) MDXAN 72772 DITA PIT DY MY M0°In
(31

ANR KT NP2 T AWK MIRA? PRI IR TT 12 IR MNP 22w 992 MO 73w oa
NIRITAT MW 120 2PY TN TN T SRR TR T NRA .74% -3 ,5-NR 7700 mmwn

45



DO W (FPYINOIR) 72730 AR JNMPNA ARADT TIAR 1991 N 27 ,AKNID 1A Mawn 12 nrpavm
(122 97X) 90% -3 ,15-TUT 7nX2 73w 03 KXAI 0102 M23T 7707 .02

Live Tissue Index 2024
100 -
90 -
80 -
%

70 -
60 -
50

o <

%@z %’@3 W \’\\’ 0\\/

TURST TN DR NN YRWARD T TTAN .2MP0IT 22NN 2IARIR DR T RptT MR 77 2122 TN

ST 2OMMARR Nawm B bR muwn qon 812/

Figure B12: Live Tissue Index (LTI) for corals in the surveyed sites. The LTI is the site-average of
the percentage 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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LTI [%] by size class, 2024
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Figure B14: Top, the average percentage of living coral tissue (LTI) from all sites in 2024, grouped by
colony size class. Bottom, change to the LTI since 2007 in the various coral size classes.
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Figure B15: The Shannon-Wiener diversity index of coral taxa estimated this year for each site by the

Past software (Hammer et al.,, 2001). The value for Eilat is calculated as the average of all
monitored sites.
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Figure B16: The Shannon-Wiener diversity index of coral taxa estimated for each site over time by the
EstimateS software (Colwell, 2005) and starting 2022 by the Past software (Hammer et al., 2001).

MTNRT D702 37 (richness) D°amYR:T 20 W2 17 2wnnn Shannon-Wiener 0 9Y 1137 777
T2 ARNWT QWD 20 AT 777 .0°71°71 2°N0 2w 21TYA\aNINO OY 03 Dpwn ow 91,7151 (evenness)
DO WD SW INIYRWA a1 NYTY AWR T .NWhan MYnwn PR 2719017 1077 091 000K 172N 00w
N DITA A DY $haxn KT, T8I 70 "N 2" mas 77w 1290

102 .(Jost, 2006) "2°0poR 0017 001" AXMAT TR TIWD DI A 2T 1HA? YXIT AN

49



WK 7377 NITPOW V9Y2 0°3I077 1907 RIT S2OVPORT QOAADRT Y30 100N ,2077 NR? DONADR T ,10°10
21w°n Shannon-Wiener 77 202¥ 11327 W 771 7172 K17 19 D31 20017 7727 7V DR 2201 17
SIMOIN 70 DY KIT 22VPORT DA 190N
Effective number of genera = exp(H_Shannon)

3310 1907 QW D°TTA MW NPOI?IR 1°2 INNWH? N1 WK MyHAwn H¥2 1907 220N 7T 19N
16 791 MNWRTT 221w 14-1 70°17 NOIPN TWNR2 LY 779 DR NPIW YXVANT S2OVPORT DO
T3 NDIPN TWAL DR NPIWA DOANADRT TNAR2 DWW AR (172 1K) A1I0RA 79702,
P2 AR T RN 020p 0100

Effective Number of Genera

25
20
15

10

exp(H_Shannon)

e Filat Average

20>

2005005 005905005005 075 07 50750750250 05505,

20,20,<0,<0,<0~<0~<
5 5905 %5925 %5925 %5 925 0§ 02602 5025025925927,

§ N6 N >Ne 9 7922

2WTR AT D0R MWIIT NEPN '[‘IWN’? R NN 12N INOR DR yRIMNRT S2VWPENT 29N DoR 1172 N

Past niona 2022 naw Brm (Colwell, 2005) EstimateS nisn 57> ®» 77w127 Shannon-Wiener 772 0%

.(Hammer et al., 2001)

Figure B17: The average effective number of genera for stony corals at the Eilat reefs since 2004. This

is calculated from the Shanon-Wiener diversity index of coral taxa estimated by the EstimateS
software (Colwell, 2005) and starting 2022 by the Past software (Hammer et al., 2001).
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Figure B18: Rarefaction curves of taxa richness based on colony counts, calculated for each site with
the Past software (Hammer et al., 2001).
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Figure B19: Rarefaction curves of taxa richness based on colony counts calculated for the “Eilat
Reefs” since 2004, with the Past software (Hammer et al., 2001).
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Figure B20: The expected number of stony coral taxa per 1000 and per 1500 random coral colonies in
the “Eilat Reefs” since 2004 based on the rarefaction curves.
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Figure B21: The five most abundant coral taxa in the reefs of Eilat during the monitoring period,
arranged according to their abundance in the last year. The fraction percent is the average
accumulated length of a coral taxa out of the total coral length measured in line transect surveys

of the Eilat reefs.
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Table B3: The twenty most abundant corals (% cover) in the monitored areca and their average cover
in each site as a percentage of the total transect length at each site.

Katza  Katza Eilat
10 20 NR5 NR10 NR20 IUI5 IUI10 IUI15 | (Average)

Acropora 4.6 3.3 4.3 13 8.1 1.6 1.0 4.5 3.59
Montipora 33 3.8 33 0.8 6.8 0.4 1.2 1.2 2.57
Stylophora 1.9 3.0 2.6 13 1.9 3.8 2.9 2.2 2.45
Goniastrea 2.9 1.0 7.5 0.9 0.6 2.5 0.7 0.1 2.02
Echinopora 2.2 2.3 6.3 0.5 2.2 0.7 0.4 0.7 1.91
Dipsastraea 1.1 1.0 0.9 1.0 0.8 3.8 0.8 0.9 1.29
Porites 0.9 1.8 1.3 0.5 2.6 0.1 0.6 1.9 1.19
Cyphastrea 1.0 1.4 0.9 0.2 1.7 2.3 1.2 0.8 1.19
Lobophyllia 0.3 0.2 5.9 0.0 0.3 0.0 0.0 0.0 0.84
Paramontastraea 0.9 2.4 0.2 0.2 0.9 0.3 0.7 0.4 0.75
Favites 0.9 0.7 0.4 0.2 0.8 1.1 0.3 0.1 0.55
Leptastrea 0.7 1.2 0.5 0.1 0.5 0.5 0.3 0.3 0.52
Psammocora 0.5 1.1 0.2 0.1 1.0 0.0 0.2 0.3 0.43
Gyrosmilia 0.0 0.0 0.0 0.1 0.3 0.0 0.3 2.2 0.36
Platygyra 0.6 0.2 0.8 0.4 0.2 0.4 0.1 0.1 0.35
Pocillopora 0.2 0.1 0.4 0.6 0.5 0.2 0.2 0.4 0.34
Millepora 0.0 0.2 0.0 0.0 0.1 0.8 0.6 0.7 0.30
Pavona 0.4 1.0 0.2 0.1 0.5 0.0 0.2 0.2 0.30
Astreopora 0.1 0.2 0.3 0.6 0.7 0.0 0.3 0.2 0.28
Mycedium 1.4 0.0 0.6 0.0 0.1 0.0 0.0 0.0 0.27
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Figure B22: Cumulative percent cover of live corals, unconsolidated (loose) substrate, rock and dead
corals at the reef table. Values are averages of line transect values.
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Figure B23: Percent cover of live corals and density of coral colonies on the reef table since 2007.
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Figure B24: The number of coral genera encountered at the Reef Flat monitoring surveys.
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Figure B25: Top —The effective number of stony coral genera at the reef flat (calculated from the
Shannon-Wienr diversity) since 2007, bottom — rarefaction curves for coral genus diversity on the reef
flat since 2007.
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Table B4: The most abundant stony corals (by cover percentage) at the reef table and the fore-reef

sites.

DWW MRTR AR D21 MW RIS (21892 TN DY) 2IWIDIT JANT MK 142 702w

Rank Reef Table Fore-Reef
1 Platygyra Acropora
2 Stylophora Montipora
3 Acropora Stylophora
4 Millepora Goniastrea
5 Favites Echinopora
6 Dipsastraea Dipsastraea
7 Hydnophora Porites
8 Pocillopora Cyphastrea
9 Porites Lobophyllia
10 | Echinophyllia | Paramontastraea
11 Goniopora Favites
12 Plesiastrea Leptastrea
13 Montipora Psammocora
14 Lobophyllia Pocillopora
15 | Acanthastrea Platygyra
16 Echinopora Gyrosmilia
17 Astreopora Astreopora
18 Alveopora Millepora
19 Pavona
20 Plesiastrea
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Figure B26: The percentage of live coral cover at the “Eilat Reefs” (the average of the eight surveyed

fore-reef sites), in green, and the reef-table site, in blue. The reef-table monitoring site displays large
fluctuations, reflecting the high sensitivity of this habitat.
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Figure B27: Top, average coral colony density at the fore-reef sites during the monitored period.
Middle, coral colony density by size class. Bottom, density of “small” coral colonies versus the
density of all coral colonies in the “Eilat” reefs.
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Figure B28: The sampling design in the lagoon. 1 m? quadrates (red circles) were placed 5 m apart

along a measuring tape laid cross shore, 9 m from the "shoreline" to the reef table. Each cross

shoreline includes 5 or 6 quadrates (though in this figure only 4 are depicted). 17 cross-shore lines
were evenly spread to cover the lagoon area.
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Figure B29: Relative abundance (by colony number) of the 10 most abundant coral genera in the

lagoon.
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Table B5: The number of colonies, relative abundance and average density (colonies per square

meter) of the coral taxa found this year at the lagoon.

Genera

Relative abundance [%]

n/m?2

Stylophora
Millepora
Rhytisma

Dipsastraea
Acropora
Platygyra

Favites
Montipora
Acanthastrea
Astreopora
Cyphastrea
Porites
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o

Ao aappND W
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28.8

221
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25
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1.2
1.2
0.6
0.6
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0.6

0.54
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0.04
0.03
0.02
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Figure B30: Top- the average density (colonies/square meter) of all coral genera and the dominant
corals Stylophora pistillata and Millepora found in the lagoon during the monitored period. Bottom-
the total number of colonies and of coral taxa surveyed in the lagoon since 2004.
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Figure B31: Changes to the Shannon-Wiener diversity index of corals in the lagoon since 2004,
estimated using the Past software (top), and the effective number of species calculated from it
(bottom).
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Figure B32: Arrays of coral settlement plates in Eilat's reef.
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Figure B33: Tiny coral colonies (spats) on settlement plates retrieved from the reef.
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Figure B34: Top — the average density of coral spats (per m2) at different time intervals this year.
Bottom — the average number of polyps per spat (size).
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Figure B35: 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 B36: Average coral settlement patterns throughout the recruitment season (top) and average
annual settlement (bottom) at the three monitored sites. Left — spat densities, right — size of spats.
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Figure B37: Bleached corals at Eilat, summer 2024.
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Figure B38: Chlorophyl-a concentrations (left) and symbiotic algae density (right) in three abundant
coral species at the monitored sites, between June and December. A box represents the second and
third percentiles and whiskers the full range of data (n=5). In each box the median (line) and
mean (X) are denoted.
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Figure B39: Graphic Imaging PAM representation of Fv/Fm values from corals sampled in August,
during the extreme Marine Heat Wave.
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Figure B40: Seasonal changes in photochemical efficiency at the sites and coral species examined. A
box represents the second and third percentiles and whiskers the full range of data (n=5). In
each box the median (line) and mean (X) are denoted.
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Table B6: Statistics validation of the photochemical response of the examined coral species

Factor p-value Interpretation

Month 0.0069 Significant seasonal effect

Species 0.0151 Significant differences across species

Site / Depth 0.0009 Highly significant spatial effect

Month x Species 0.0631 Marginal interaction effect (not significant at 0.05)
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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 defined by the measuring tape and the 1 meter long cross-arm. Photo: Tomer
Shaulov
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Table B7: Total abundance and average density (number per 1m2) of mobile invertebrates at the
monitored sites.

IUI-5 IUI-10 NR-5 NR-10 Lagoon
Density Number | Density Number | Density Number | Density Number | Density Number
Diadema 0 0 0 0 0 0 0 0 0.01 1
Other Urchins 0 0 0.01 1 0.10 41 0.00 1 0.18 35
Total Urchins 0 0 0.01 1 0.10 41 0.00 1 0.18 36
Starfish 0.02 3 0.02 4 0.00 1 0.01 2 0 0
Feather star 0.52 103 0.63 125 0.42 167 0.21 83 0 0
Sea Cucumber 0.05 10 0.06 12 0.09 36 0.08 31 0.08 15
Basket Star 0.01 1 0.03 5 0.02 6 0.01 3 0.01 1
m? surveyed 200 200 400 400 200
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Figure B42: The average density (per m2) of all mobile invertebrates (top) and sea urchins (bottom) at
the sampling sites.
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Figure B43: The average density (individuals per m2) 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 m2) of Diadema setosum and other urchins at the
forereef and lagoon sites.
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Figure B45: The average density (per m2) 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: Algae settlement plates. (A) 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 2024. Each bar
represents one month (calculated as an average of three plates submerged in the sea for two
months).
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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 2024. 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. 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 IUI
versus the mixing depth, since 2004. Years of deep mixing are marked.
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MX12P 70 HY D27 D°IP07 ARRNTY NIN DY AP0 NYwa MW vyl (2024) fawnn Hnn
2007-) 72 7Y MW7 2P0 .2INR NINPRN D37 P07 ARNW 212 221101 K2R NI DI 702 INPImnY
NEY 9D HY .MDDXY DAINY AWR T9R DOIN ,TAT 1191 DTN 012 29990 NPIW A7 DX 1190 (2023
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Herbivorous-Detritivorous: turf or filamentous algae, and/or undefined organic material (H/HD)
Invertivorous - Sessiles: sessile invertebrates (corals, sponges, ascidians) (IS)
Invertivorous - Mobiles: crustaceans etc (IM)
Planktorivorous: feeding on small particles in the water column (PK)
Piscivorous: fish and cephalopods (FC)
Omnivorous: both animal and vegetal material (OM)
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779071 AT MYEAR TV 02097 1901 ,MPAY DWW 77PR2 NIRTNA WIN VD 3T OR ROR ,WIN
L2012 IR PYY AT AN0M AOXIW A7 70 P70 W on n nola

Do NTNAYA DORINIT D037 DOIND IR L,TIWOT VWA IWRD AN D17 DOYRIR [UW 0371 T w2
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.(Analyses Of Variance) ANOVA °1r12n
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"S2OVPOR 031 150N" AW L1 M3 .(Chao et al. 2014 ,Shannon-Wiener Index) 11217 1IRW 7721 0117
Jost, ) T2 PIW 772 PW °XHTID0INY DY DDA NPIPNWY WY 2¥ DDANTA 772N 1NAT DR TR
T 772 DXIDIT DO 100D DR AXMN TTAN (DO DOINK P2 AW ARNWT IWORA 77 777 (2006
(MAN7 PIRY 7T DWW T IR AT AIPR2) 772 TV NN DR Aw

TR AW IR TO0IZINT HI2 217 W DR AXMH 972 PUODI DN YRR ORI WD NI Yy
.(Coverage; Chao & Lost. 2012) *n3717 10°371

nIREIN
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907 DR 9221 ,0°1n 76-1 minown 21-5 202w 2037 5000 Hyn 17901 172 2T MR 61 M
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DR TIRM 7727732 1R MPaR S 177977 X 30voNT 2037 1400 Hyn 2"70 1990w , Atherinidae -7 nowH?
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D°377 NIAD Y2 NRA AT JULS ANR K37 2027 19IR2 012 719130 20377 MDD IREAI 12 NN
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Table B8: Sample size, number of fish (individuals) observed, and results of the old survey method
(water volume + time) in all surveyed sites.

Old survey method
IUI5 Ul 10 1UI 15 NR 5 NR 10 NR 20 Eilat
Number of sumpling units 11 10 10 9 10 11 61
Number of fish observed at this site 374 943 772 703 1073 1192 5057
Average fish density per sampling unit 34+95 943+369 | 77.2+17.3 | 78.1+409 | 107.3+71.2| 1084 +42.3 | 83.2+36.3
Average corals per sampling unit 45+2 6.1+13 58+26 62+19 11+34 74+27 6.8+23
Average of percentage of inhabited corals | 54.1+257 | 61.2+14.4 | 39.7+235 | 476+222 | 64.1+121 | 31.4+123 | 49.7+184
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Figure B54: Number of fish per sampling unit (old method) at the surveyed sites since 2020.
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Table B9: Average occurrence per sampling unit of fish families observed at the Eilat reef sites using

the old method.

Mean fish number per sampling unit
(£95% confidence interval of the mean)

Family Habitat IlUISm [ IUI10m | IUI15m | NR5m | NR10m | NR20m
Blenniidae/Gobiidae 1.5+0.5 1.7+0.5 1.7+0.4 2.3+0.6 43+1.1 2.8+0.8
Mullidae 3.5+0.8 24+04 1.9+04 1.6+0.5 1.7+0.7 0.7+0.3
Pinguipedidae o 0.3+0.1 0.1+0.1 0.3+0.1
Pseudochromidae 4-‘:: 1+0.3 1.5+0.2 2.6+0.2 1.9+0.4 0.6+0.1 13.6+2.3
Scorpaenidae g 0.2+0.1 0.1+0.1
Synodontidae 0.1+0.1 0.2+0.1 0.3+0.1 0.1+0.1
Ostraciidae 0.3+0.1 0.2+0.1 0.3+0.2 0.1+0.1
Tetraodonitidae 0.1+0.1 0.1+0.1
Acanthuridae 3+2.1 41+23 3.2+1.7 4.2+0.9 14+1.1 6.2+1.4
Apogonidae 0.1+0.2 0.1+0.2 0.2+0.2
Balistidae 0.4+0.3 0.5+0.3 1+04 0.2+0.2 0.6+0.3 0.5+0.3
Chaetodontidae 'éo 2.1+04 1.2+0.3 2.8+0.7 2.1+04 1.3+0.5 2.1+£0.6
Labridae g 4.4+0.6 13.7+3.8 15.5+2.5 5+1 3+1.3 12.8+7.4
Lethrinidae o 0.1+0.1 0.1+0.1 0.2+0.1 0.3+0.2 0.2+0.1 0.5+0.4
Pomacanthidae E 0.4+0.1 0.8+0.2 0.6+0.2 0.2+0.1 0 0.6+0.1
Pomacentridae 8 13.8+1.7 34.2+6.3 23.6+2 49.4+9.8 | 75.3+16.6 26.9+3.6
Scaridae 1.8+0.4 1.5+0.4 25104 2.6+0.3 1.6+0.4 2.7+0.6
Serranidae 1+0.2 25.3+5.7 12+2.8 4.3+0.9 14.7£5.6 26.5+5.6
Siganidae 0.2+0.1 0.7+0.3 0.1+0.1 0.2+0.1 0 0.3+0.1
Atherinidae Pelagic 0 51+40.8 70+ 67.5 0.0 2025 0
Caesionidae 59+3.9 84+t4 2.8+1.7 2+19 10.9+t6
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Figure B55: Fish community by families on the surveyed sites according to the old method (families
with <1 fish per sampling unit are not shown).
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Figure B56: Species richness (left) and diversity (right) of fish communities at the surveyed sites since
2020, using the old survey method.
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Figure B57: Distribution of reef fish according to trophic levels at the sites surveyed in 2020-2024.
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Figure B58: Distribution of reef fish according to major families (top) and according to trophic level
(bottom) at NR 10 since 2007.
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TR X¥M1 23 072 ,NR 5-1NR 10 ,2°71777 779905 I0K2 77721 1"'1% 012 771230 2377 Mooy
237 277w AR NR 20 9082 RXNI 9012 7010 2°°YET 0°0797 1501 N1 T12M7 22YRT 20090
,(Pomacentridae) 2»n 11w nRoWHK (NRPPY’ NMD) Chromis viridis 1071 D37 712Y 79%1 1012
(2732 38% nmv? oYX 1R 00T 62%) 002 WK 0PV N 19X 1Ay

STRTINN PO NWIWA QYNPRIT QYNNG booa AP0 NINIINT ,1D0IW QAT B0R ,2ATRR B3 :102 thaw
Table B10: Sample size, number of fish (individuals) observed, and results of survey utilizing the new
method at the Eilat reef sites.

New survey method

1UI5 1UI 10 1UI 15 NR5 NR 10 NR 20 Eilat
Number of transects 10 10 10 9 11 11 61
Total m? surveyed for pelagic species 1000 1000 1000 900 1100 1100 6100
Total m? surveyed for cryptic species 500 500 500 450 550 550 3050
Number of fish observed at this site 1179 2350 2415 3576 4166 1975 15661
Average fish density perm2 19205 | 39+1.1 38+05 | 6.9+22 69+25 29+1 44+13
Percentage of juveniles fish from total community| 23 +13 22+12 24 +8 44 £18 33+ 14 19+ 12 27 +13
Average coral density perm2 06+01 | 0701 | 07+0.2 | 06+0.1 05+0.1 0.6+0.1 0.6+0.1
Average of percentage of inhabited corals 438+85 | 65+9.7 728+8 53+7.8 64.9+6.3 57+82 | 594+81

QNN nRown AN (2"12 037 3+0.4) P05 DR D2 NP2 ARV INOWHN T 0w 0)
nXMRY (Chromis viridis) NpRYY NN 5w Mpa® Hwa pva, (592 71x 112 1792v) (Pomacentridae)
P12 IR LD DTNV N0 0PN20PIY0Y 01NPaR 0037 10 W (Dascyllus marginatus) D201
37, (Pomacentrus trichourus) 237 127 102110 RY1 1T 300w YW 721737 INMOWH 20w A0 37 .0vpaph
(122 73%20) NPYpRaR? 00 NMIvp Mpaoa nw 93-7218

7 3T ANOWNA N2 Y037 117 . Serranidae-7 NASWN 7N PO PINK 32 XD 7MW ANOWAT
JI0PI%97 NI OO DTNV MR NP2 W 37 ,(Pseudanthias squamipinnis) N0 0° N°19

-7 NOWNN MM0PIPD 11, (Paracheilinus octotaenia) 00D 10 NPINT P 2w NPN2 Mpnb ox
AT AW DW IMANT IMTOWY 1IN N 2PNV 0INRA PV 1981, Labridae

IN1°2 Y917 77 Acanthuridae -7 NNownn (Acanthurus nigrofuscus) DY 1IN NP2 1o
JTTAXT TMITOWD 00N T Anowna

NN (Pseudochromis fridmani) Y2770 "13WAX D°IRVODI07 02117 ,07°NPA° T1RW 021917 1P
03 .D°NRT 922 N2 2°¥1917 17 Pseudochromidae -1 Nownn (Pseudochromis springeri) 131150
U817 D7 IRY 0 191X 0017 ,(Blenniidae/Gobiida) 0»110p/2°° 130200 NROWHR DOW 210
ST NIMOWI IREA]

,Cephalopholis (miniata) DIR W27 (Cephalopholis hemistiktos) DI P72 ,2°1W QT 217
.(TUI 15 -3 NR 20) 1921 7702 2P0y 220K 7123 MiPowa 9% Serranidae -7 NNOWNN
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Table B11: Average occurrence of fish families observed per m2 at the Eilat reef sites surveyed
according to the new method

New survey method: mean fish number per m?
(x95% confidence interval of the mean)
Family Habitat] IUI5m [IUI20m [IUI15m | NR5m |NR10m [NR20m
Blenniidae/Gobiidae 0.1+0.09 |0.08 £0.07|0.09+0.05| 0.2+0.1 | 0.3+0.13 |0.22 +0.09
Mullidae 0.04 +0.02]|0.03+0.03|/0.04 £0.01({0.03+0.02|0.04 £+0.02|0.04 £0.04
Pinguipedidae 2 [0.02£0.01
Pseudochromidae :]C_; 0.06+0.04|0.17+0.07| 0.3+0.14 (0.21+0.08|0.09 + 0.07|0.55+0.13
Synodontidae @ 0.02+0.01]0.03+0.03|0.02+0.02(0.03+0.02|0.01 £+0.01|0.01+0.01
Syngnathidae 0.02 +0.02
Ostraciidae 0.01+0.01 0.01+0.01
Acanthuridae 0.11+0.04]| 0.1+0.05 |0.06 £0.03(0.18 +0.07|0.05 +0.03|0.04 £ 0.02
Apogonidae 0.02 £0.02 0.01+0.02
Balistidae 0.02+0.010.02+0.02|0.02+0.01({0.01+0.01{0.02+0.01|0.01+0.01
Chaetodontidae ;_,o 0.01+0.01{0.02+0.02|0.05+0.02|0.07 +0.03|0.03 +0.01|0.02 + 0.02
©
Labridae g 0.07+0.03|0.17+0.13|0.47 £ 0.36(0.46 +0.19]|0.18 £+ 0.19| 0.2 £0.15
Lethrinidae o 0.01+0.01/0.01+0.01
e
Pomacanthidae = 0.01+0.01 0.01+0.01]|0.01+0.01 0.03 +0.04
; o
Pomacentridae om 1.16+0.52|2.49+1.07(2.24+0.58|5.26 £+1.97| 5.8 +2.41 (1.18+0.48
Scaridae 0.03+0.02(0.03+0.02|0.03+0.02| 0.2+0.09 |0.05+0.04|0.02 +0.01
Serranidae 0.07 +0.08|0.53+0.48|0.43+0.25(0.17+0.15|0.23 £ 0.28|0.49 £ 0.43
Siganidae 0.01+0.01 0.01+0.01]0.01+0.02
Atherinidae Pelagic 0.1+0.23
Caesionidae 0.01+0.02|0.02 +0.03|0.05 +0.08 0.05 +0.06
8
7
6
%5
=
ﬁ 4
i 3
2
1 ] — — I— —— —
. —
Ul 5 IUI 10 IUI 15 NRS NR 10 NR 20
(V] NR Eilat

m Chaetodontidae m Scaridae m Blenniidae/Gobiidae  Pseudochromidae m Acanthuridae m Labridae m Serranidae m Pomacentridae

UXTA%2 O 7D RBw NINDWR) W STWIWI DYIPOIT 2YINRI ,NINEWR 9D by L2937 N9ar 1592 AN
(P332 30K 7" 100-> 71N 37 NITEY
Figure B59: Fish community by families on the surveyed sites by the new method (families with <1
fish per 100 m? are not shown).
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Table B3: Average occurrence (per m2) of the most common fish species observed at the Eilat reef
sites surveyed this year using the new belt transect method.

New survey method- mean density (Individuals m?+95% Cl) of most common species (20.1 individuals m'z)

Species Hebrew name 1UI 5 1UI 10 1UI 15 NR 5 NR 10 NR 20 Eilat
Pomacentridae Chromis viridis N N'ind|f 0.12+0.23 0.7+0.58 | 0.64+0.53 | 3.37+1.88 | 4.39+2.51 | 0.05+0.09 | 1.54+0.35
Pomacentridae Dascyllus marginatus D"721UN NAMY7R| 0.4+0.17 | 0.97+0.25 | 0.93+0.21 | 0.26+0.15 | 0.6+0.21 | 0.54+0.42 | 0.62 +0.09
Pomacentridae Pomacentrus trichourus 217 |27 NI 0.46+0.21 | 0.66+0.24 | 0.56+0.22 | 0.83+0.18 | 0.4+0.21 | 0.5+0.14 | 0.56+0.07
Serranidae Pseudanthias squamipinnis Qo D' N'T9| 0.06+0.08 | 0.51+0.48 | 0.4+0.25 | 0.02+0.05 | 0.21+0.27 | 0.38+0.42 | 0.27+0.09
Pomacentridae Chromis dimidiata N2 ITN'MIND| 0.07+0.04 | 0.26+0.38 | 0.01+0.02 0.7+0.13 | 0.03+0.08 | 0.05+0.05 | 0.17+0.04
Labridae Paracheilinus octotaenia 0'09 |AN N'1ITN| 0.02+0.03 | 0.14+0.13 | 0.39+0.37 0+0 0.12+0.2 | 0.09+0.11 | 0.13+0.05
Pseudochromidae |Pseudochromis fridmani |NT'I9 "21YaY| 0.02+0.02 | 0.05+0.04 | 0.14+0.07 | 0.08+0.04 | 0.02+0.02 | 0.38+0.11 | 0.12+0.02
Pseudochromidae |Pseudochromis springeri 122'190 '21Ya¥| 0.01+0.01 | 0.11+0.04 | 0.14+0.07 | 0.11+0.05 | 0.05+0.05 | 0.15+0.06 | 0.1+0.02
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Figure B60: Species richness (left) and diversity (right) of fish communities at the surveyed sites
using the new survey method.
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Figure B61: Individual based (top) and sample base (bottom) rarefaction curves for species richness at
the surveyed sites, according to the new survey method.
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Figure B62: Rényi diversity profiles for reef fish communities at the surveyed sites.
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Figure B63: Distribution of reef fish according to trophic levels at the surveyed sites as recorded
by the new method.
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Figure B64: Abundance of cryptic fish community by families in the surveyed sites by both methods.
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Figure B65: Distribution of reef fish according to habitat as observed by the old survey method (top)
and the new survey method (bottom).
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Figure B66: Species richness (left) and diversity (right) of fish communities at the surveyed sites
according to both survey methods.
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Figure C1: Map of the coastal-water monitoring stations in the territorial waters of Israel in the Gulf
of Eilat.
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Table C1: Locations of the coastal-water monitoring stations.
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Figure C2: Top, pH values measured this year at the coastal stations. Bottom, Monthly pH values at
all coastal water monitoring stations since October 2006.
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Figure C3: Top, alkalinity measured this year at the coastal stations. Bottom, Monthly alkalinity at all
coastal water monitoring stations since October 2004.
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Figure C4: Top, concentrations of total oxidized nitrogen (TON, nitrate+nitrite) measured this year at
the monitoring coastal stations. Bottom, monthly TON concentrations at the coastal water sampling
stations since 2004.
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Figure C5: Top, ammonia (NH4) concentrations measured this year at the monitoring coastal stations.
Bottom, monthly ammonia concentrations at the coastal water sampling stations since 2004.
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Figure C6: Top, phosphate (PO4) concentrations measured this year at the monitoring coastal stations.
Bottom, monthly phosphate concentrations at the coastal water sampling stations since 2004.
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Figure C7: Top, silicate (Si(OH)4) concentrations measured this year at the monitoring coastal

stations. Bottom, monthly silicate concentrations at the coastal water sampling stations since 2004.
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Figure C8: Top, dissolved oxygen concentrations measured this year at the “Open Sea” and “Fish
Farms” monitoring stations. Bottom, monthly oxygen concentrations at these sampling stations since
2004.
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Figure C9: Top, chlorophyll-a concentrations measured this year at the monitoring coastal stations.

Bottom, monthly chlorophyll-a concentrations at the coastal water sampling stations since 2004.

115



7oP0% 07
mnon

MW MSIINT 172902 DVTORT 702 T2 NITT MINXIN 5w 720 77072 N 2010 I817253]
DY 90w 2007 TR WIT M0N0 MWV WS M7 70 husy 2011 05wy ST nuxm s
TIIN TR 270 10NN 10D 09191 NPT 172 WIT VWINI MTINT MTTY ONDO0ININIAT NI
[.7102I8 MYpny D°V202 D221 D707 MWNT N°25N NY¥D IWN INDT

SWTINA N DOI2N 7T CWTIN2 NP0 2°2111 0997V DWW NIINAN 2112 AR MO 20 Mnhn
O°TITRA N9230 7D177N 2°°)IPA 2I°WR VAT NPOINT MAAN2 2173 "wya" 1w 9K NMITTR 2020 7P
Mmona (103 91R) 7270502 N°2972 MTYMY 0TI 7102 RPNT 72121 MIMDR QW ARYNI 7w .07

nInn2a N2 M (40.488 PSU) 998 wIn2 "oowo01nn 91" nanna 37721 73w N 1ol
.(40.949 PSU) n2mx72 "119%7 7"
227V NYIWR MYV DRTIRT TIWAN MITTAY NIMIT TIWE O TOIR? Dan M7 0000 19INRA

op
Salinity 2024
41.2 -
e FF
41.0 - —NB
40.8 - Navy
%0 e PT
40.6 - e WPC
e NR
404 1 ==Taba
40.2 —0s
oy Pep My Aop %}/ Yy Y g S O Yo, Osp
o Salinity
e FF
41 — B
40.8 , Navy
%o 40.6 —FT
e WPC
40.4 R
40.2 w=Taba
40 - | - | - | | ——0S
0GP0 P P IO TY R R ERTR TG IR P02,

MINNT 992 QWTIT NITOYR 0N ,TURY LNVIDYTT NN TART VTR NN 00 ,Toun® (105 R
2004 221028 TR DD
Figure C10: Top, salinity measured this year at the coastal stations. Bottom, monthly salinity at all
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Figure C11: Top, sea surface temperatures measured this year at the coastal stations. Bottom, Monthly
SSTs at all coastal water monitoring stations since October 2004.
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than 1/2°C per decade.

oy

NYBWYA N1 MAX R P17 72 70w L(Secchi) "p0 ppw" NTOTA DY NOWYI DO MDY NIV
W NP2°VRI0 A9V WA DONT (023 0°2 2 °19 DY IR N7°2W ,11%00) 007 287 130 °17a0 03
,AUIWD 77N NRT OV 707 NN 192 2°27Y SW NP0M° 207173 DOWIDT XY DWWV O3 IR 20070 LTI
.09 992 D127 DOIW AT DPWYN a7

PRIV DMV YW SNIWS NIAT .2%2K2 N TN (NP0 2098 o0 =) ORI 7102 173 p0 paw
L0721 .M17°OY2 79531 MR NMI92 03 WK 212797 AN IR0 YA (2000 MPHED TR anann) Opo
WY 093 2T WA 27 NOYRIP 210 7130 275011 2O O3 DYDY AT N27P2 2O MDY
MXX NP0 IR ,0°% P90 I 10N ,AINTA TMAX MOV SHYa 2% NODIN LI TO NOANAR O1D
NPIIDIT NN MNP 2NOYH NTTAIT DO 7237 NNV 22010 JIWYIA YT DRpn
JTOR DO TR 90 Y1210 WY

TWn2 2DV 1T DM AR TR 0PIYDI D N0 N7 PRV 2127v0 Mapya ,2022 niwa
ORI 9ER WM 7 1541 14 5w vt paw 2022 98m) 99X 2°WTINA 771 MNOT 2°2 .0°27 1w
' 27 W WA PRI Qv ,ONY 20173 2OPRIY L2107 IRINI MW "D Op0 pmIy 17T NTPn mawa
(133 91K ,n1maTa "o 03T N9 0% NN IR0 wIna % 19 Hw) mnoa o°a 1anan wina
2177 7R3 NPDITT NN PR WTIN2 ,0007 34 790 N9 202 AW TTAIW N2 D170 P0N prw
N9 292 TWRND TN VYA PO PR

MNIWA DO1°122 WK D777 PO PRI DLIPMITI O D1NNWT DNANT NI NDPN Twna
21721 NP 39173 MNP 2ON°YY AN NIAANT P2 PR DYIWR W10 MWK 2°W31 9 AR NN
NP 2°IUR NN P2 22927277 MNINRT 221w LTINDT 0°2 IWRA N 22I0p 2P 1T7R1 NN

118



Secchi depth -2024
Yony Fe6 Mop Aop Moy Yy Sy g S0 Ocr Mo, Oec .
o . J—
e N VY
10 - e PT
e WPC
20 - o
E
" 30 - e ‘__: AT | ——Taba
I —o0s
40 -
50 -
Secchi depth
R e g ek i
A A J—
e Navy
10 e PT
e WPC
20
= e NR
- 30 e Taba
—0s
40
50

(3P0 PRIY) NI MITOTR Tunh NPDYTT NN I (R0 PRIY) MTOSY MTTR Teun® (135 R
2004 2210PIR TR NSITT NIEANT 9O N1RTINN
Figure C13: Top, Secchi depths measured this year at the coastal stations. Bottom, Monthly Secchi
depths at all coastal water monitoring stations since October 2004.
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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.

125



.(SB) "119771 7177 9NK2Y (NB) "1ID5T O 9NN W7 T BIASTON P19 DOIINI2 259D A0 125 Avaw
Table C2: Benthic foraminifera identified at the North and South beach sites.

2016 2017 2018 2019 2020 2021 2022 2023 2024
Acervulina mahabeti NB
Affinetrina cf. A. quadrilateralis NB SB NB
Agglutinella NB SB+NB SB NB NB NB
Ammonia SB+NB  SB+NB  SB+NB  SB+NB  SB+NB  SB+NB  SB+NB NB SB+NB
Amphisorus hemprichii SB+NB  SB+NB  SB+NB  SB+NB  SB+NB SB SB+NB  SB+NB SB+NB
Amphistegina SB+NB  SB+NB  SB+NB  SB+NB  SB+NB  SB+NB  SB+NB  SB+NB SB+NB
Articulina SB NB SB+NB SB+NB SB+NB NB SB+NB NB NB
Assilina amonoides SB+NB  SB+NB  SB+NB  SB+NB NB SB+NB  SB+NB  SB+NB
Bolivina SB SB+NB
Borelis schlumbergeri SB+NB  SB+NB  SB+NB  SB+NB NB NB SB+NB NB
Brizalina SB+NB SB+NB NB SB+NB SB+NB SB+NB SB+NB SB+NB NB
Challengerella bradyi SB
Cibicides NB NB NB SB+NB NB NB SB+NB SB+NB NB
Clavulina angularis SB+NB SB
Coscinospira hemprichii SB
Cycloforina SB+NB SB SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB NB
Cymbaloporetta SB SB+NB NB SB+NB SB+NB
Discorbinella rhodiensis SB SB+NB SB SB SB SB NB
Elphidium SB+NB SB+NB NB NB NB NB SB+NB SB+NB SB+NB
Epistomoroides punctatus SB+NB NB NB SB+NB NB NB
Epoindes repandus SB+NB NB NB
Fursenkoina NB NB SB
Globigirinoides ruber SB+NB SB SB
Globofissurella SB
Hauerina SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB
Heterocyclina tuberculata SB
Labrospira jeffreysii SB+NB NB NB SB SB SB+NB SB
Lachlanella SB SB+NB SB NB SB+NB SB SB+NB SB+NB SB+NB
Lagenammina SB+NB NB SB+NB SB
Miliolides SB+NB
Miliolinella SB+NB SB+NB SB+NB SB+NB SB SB SB SB SB
Nonion SB+NB SB+NB NB NB SB+NB SB+NB NB SB+NB NB
Paratrochammina madeirae SB
Peneroplis planatus SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB
Planogypsina SB SB+NB SB NB SB+NB
Planorbulinella larvata SB NB SB
Planorbulinoides retinaculata NB
Pseudoaurinella dissidens SB SB SB
Pseudocibicides SB+NB  SB+NB  SB+NB NB NB SB SB NB
Pseudomassilina NB SB+NB  SB+NB NB SB+NB  SB+NB  SB+NB  SB+NB
Pseudoschlumbergerina ovata SB SB SB SB SB SB+NB
Pseudotriloculina SB+NB  SB+NB  SB+NB  SB+NB  SB+NB  SB+NB  SB+NB  SB+NB SB+NB
Pyrgo NB NB SB NB NB NB
Quinqueloculina SB+NB  SB+NB  SB+NB  SB+NB  SB+NB  SB+NB  SB+NB  SB+NB SB+NB
Reusela NB SB SB NB NB NB SB+NB  SB+NB SB+NB
Rosalina SB+NB SB+NB SB+NB SB SB+NB SB+NB SB+NB SB SB
Schlumbergerina alveoliniformis NB
Siphonaperta SB+NB SB+NB  SB+NB  SB+NB  SB+NB  SB+NB  SB+NB SB
Sorites SB+NB SB SB SB NB NB NB NB SB+NB
Spirillina NB SB+NB SB SB SB
Spiroculina SB+NB  SB+NB SB+NB  SB+NB  SB+NB  SB+NB  SB+NB NB
Textularia SB SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB
Triloculina SB SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB
Trochulina sp. A NB SB+NB  SB+NB  SB+NB  SB+NB  SB+NB NB SB+NB
Varidentella cf. V. neostriatula SB+NB SB NB SB+NB SB+NB
Vertebralina striata SB SB+NB NB SB+NB NB
Wiesnerella auriculata SB
others SB+NB SB SB+NB SB SB SB+NB SB+NB SB+NB SB+NB
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Figure C19: Deformed benthic foraminifera found in 2020-2022 at the FF sampling locations offshore
from the Kinet channel outlet.
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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 at the North and South beach sites (listed alphabetically).

Amphioxus
Amphipoda
Anomura
Bivalvia

Chaetognatha
Cnidaria
(Actinaria)

Copepoda
Crustacea sp
Cumacea
Decapoda
Echinoidae
Echiura
Gastropoda
Holoturioidea
Isopoda
Mysidae
Nematoda
Nemertea
Ophiuroidea
Ostracoda
Platyhelminthes
Polychaeta
Sipunculidae
Tanaidacea
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Figure C21: Grain size distribution (weight percent) for soft sediment at the sampling locations near
the former fish cages site.
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Figure C22: The density of live benthic foraminifera individuals at the "Fish Farm" site following the
removal of the last fish cages (2008-2010 data from Dr. Shay Oron, Oron et al., 2014).
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summer 2008, immediately after fish cages were removed from the area.
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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 temperatures 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 water 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 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 reservoirs (right) and annual averages (left). Bottom: the upper 400m (left) and the
deep water (right).
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Figure D9: 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.

nYIYPOR

-1 CO3%) 1N2P72M BN2IPT 1 112777 PPV ,0°N2 MWLM MEMINT 119777 772 R DPIHRHRT
DRI T2 T 2PNV DOMWA 3T, TR VR NPIHPORT MTTHa 2°0vn v L(nknta HCOs3

MWTIN2 N DO DO, TP AR DORWII PN 012 NPILPOR YW NP0 0°O%A1 v
TR 7T 20T 293 ,2.523 meq/kg L2017 WTIN2 NPIHPORY 22 TV MW R¥AI 07 °192 .21
(127 99K) 12n201 wTIN2 "0

M2 DPIOPOR 17771 2004-2006 201w2 L2127 NN 0T 0¥ P DOV DPR NPIOPIRI MW
D°IW2 .NTTR37 NPIOPYRT 7770 2007 NIwa pavil 212790 NRDY 00100V 0O K9 ,0010 NTIMYA
3372 9P 7707 AREAI T2 MR LT AR KD 0D 0K N0 77123 NPIHPOR 7771 2w 2012-2014
2929977 IR VYN D23 NPIOPOR 03IV ITTAI W MNINRT 22w .00 DTV DOTTRIT NPPOPORT
TIWA WRD NP VYA T3 NPIOPOR ATTA1 DRTIPA 7AW LNPPYRORT IR vyn 70 2022 nawa pnavi
(137 71R)

152



St. A
Alkalinity [meq/kg]
2.49 2.53
0 )
100
200
300 -
E
£ 400 ron
§- ——Jan
——Feb
500 +—— e == Mar
= Apr
May
600 e Jun
o July
- ——Aug
700 -—rrm - —+—Sep
Oct
Nov
800 -
—+—Dec

bR 27 1232 NRERI A STINN NPWTIT MW7 NIADDID 1TTRIY 955 2T NTIMYA NPIOPLN Y 1127 R

2oun 700-2 Topnd b prIva 2vRR/T/ AR

Figure D12: Alkalinity profiles measured during the monthly monitoring cruises. Station A is on the
Israeli/Jordanian/Egyptian border at ca. 700 meters depth.
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Figure D13: Changes in alkalinity in the water column at Station A since 2004. Black dots represent
the sampling depths.
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Figure D14: Nitrite (NO2-) concentration profiles measured during the monthly monitoring cruises.

Station A is on the Israeli/Jordanian/Egyptian border at >700 meters depth, and the Fish Farms

station is close to the northern shore of the Gulf at ca. 50 meters depth. 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 NOj3 concentrations at Station A.
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Figure D16: Changes in the concentration of total oxidized nitrogen (TON= NO3+NO2) in the water
column at Station A since 2004. Black dots represent the sampling depths.
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Figure D17: Changes in the nitrate (NO3) inventory in the water column at Station A since 2004. Top:

monthly reservoirs (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
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courtesy of Prof. J. Erez and Prof. B. Lazar.
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Figure D19: Phosphate (PO4-3) 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 PO, 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 reservoirs (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.
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Figure D23: Changes in the concentration of silicate in the water column at Station A since 2004. Black
dots represent the sampling depths.
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Figure D24: Changes in the silica inventory in the water column at Station A since 2004. Top: monthly
reservoirs (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: Dissolved inorganic carbon (DIC) 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 D29: 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 D30: Chlorophyll-a concentration profiles measured during the monthly monitoring cruises.
Station A is on the Israeli/Jordanian/Egyptian border at ca. 700 meters depth, and the Fish Farms
station is close to the northern shore of the Gulf at ca. 50 meters depth. Bottom — an annual time
series of chlorophyll-a concentrations at Station A.
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Figure D31: 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 D32: Chlorophyll-a at Station A at the deep chlorophyll maximum (DCM), at water depths of
60, 80 and 100 meters since 2000. Top, Chl-a reservoir during summer (July-September). Bottom,
chlorophyll-a concentrations throughout the period. 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 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, and time series of integrated bacteria concentrations since 2013 (to 700 meters
depth, right).
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Figure D37: Monthly zooplankton concentrations at the upper 100m of the deep sea. Top — all
zooplankton, bottom — divided to size fractions filtered on 1000, 500 and 200 pm filters (green,
red and blue, respectively).
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Figure 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 pm filters (green,
red and blue, respectively).
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Figure D39: Primary productivity and chl-a concentrations at the upper water column.
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Figure D40: Primary productivity (top) and Chl-a concentrations (bottom) at the upper water column
since 2010.
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Integrated Productivity 2024, upper 100m
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Figure D41: Integrated values of primary productivity in the upper 100m of the water column, based
on the productivity profiles presented in Figure D39. Bottom - primary productivity in the upper
100m of the water column since 2010.
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Figure D42: Monthly primary productivity in the upper 100m of the water column since 2010.
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Figure D43: Average daily primary productivity in the upper 100m of the water column for the
months June-October, since 2010.
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Figure D44: The array of sediment traps placed on a mooring line at 605 meters depth at the center of
the northern basin of the gulf. Since summer 2021 only the large, automated trap (circled) is active.
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Figure D45: Particulate fluxes caught in sediment traps since early 2014. High resolution (2-4 days)

measurements captured in the automatic sampling trap placed at 400 meters depth.
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Figure E1: Chlorophyll-a concentrations sampled daily at the Underwater Observatory pier in 2024 (red

line) and the long-term average (1988-2023, green line). Black lines mark 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 pier since 2004.
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Figure E3: Daily sea-surface temperatures measured from the Underwater Observatory pier during 2024

(red line), the average SST for 1988-2023 (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 pier since
2004. Bottom — Annual average SST since 2004.
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Table E1: Setup of the meteorological station at the end of the IUI pier, list of sensors.

Description Manufacturer | Model
Wind monitor MA (speed & direction) Young 05106
Air temperature and relative humidity Campbell HMP45C
Casing for temp & RH Campbell 41003
Barometric pressure Young 61202
Barometric pressure port (to minimize wind effect) | Young 61002
Global radiation Kipp&Zonen CMI11B
UV radiation Apogee SU-200
PAR radiation Li-Cor LI-190SA
Water pressure Campbell CS455
Water temperature Campbell 108

Data logger Campbell CR1000

194



Wind speed and direction
o

¥~
Air temperature and
relative humidity

Global radiation

pressure

Sea level and water

Data -Iong‘e;«'* temperature

e e s

s -

SRUISIIOIIN-TIRT JIONT DR AT NP2 NIMIMINGAT TN (557 R
Figure E5: The meteorological station at the end of the IUI 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 E9: Maximum and minimum (red and blue, respectively) daily values of relative humidity over
the sea.
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Forereef

Lagoon

Ay S Oc No De
BUst o, Dtep, ber., topg,. 2 Ve”’be,?{l Cem, ber.24
24

NI DWW NN NRTRRY TNRa (@mun 1.5-> bw paipa nsoxn NITSTR) 2% 510 NTMWNERY (1157 1R
AmBN
Figure E11: Sea surface temperatures (continuous measurements at ~1.5 meters depth) at the Nature
Reserve lagoon and forereef.
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Figure E13: Distribution of significant wave heights recorded by the deep sensor (left) and shallow
sensor (right).
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Figure E14: Maximum wave heights measured by the deep sensor at 6.5 meters depth.
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Figure E15: Speed and direction of near-surface currents off the Inter-University Institute.
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Figure E16: Measured current directions and velocities at the sea surface close to the UL
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Figure E19: Weekly suspended dust concentrations in the air above the sea. Dust is measured on filters

through which air is continuously pumped.
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Figure G1: 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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Table G1: List of stony corals and the number of colonies of each taxa found in the coral reef line-

transect survey, 2024.

Genus VI KATZA NR Eilat
Montipora 59 112 169 340
Stylophora 132 73 112 317
Acropora 60 87 169 316
Dipsastraea 164 47 63 274
Cyphastrea 129 50 61 240
Goniastrea 61 63 112 236
Echinopora 27 79 124 | 230
Paramontastraea | 52 82 46 180
Porites 43 52 78 173
Favites 60 39 35 134
Millepora 106 7 7 120
Leptastrea 42 43 30 115
Gyrosmilia 62 15 77
Psammocora 13 30 31 74
Pavona 4 30 18 52
Platygyra 12 10 27 49
Pocillopora 15 4 21 40
Plesiastrea 21 4 14 39
Astreopora 8 4 24 36
Siderastrea 32 4 36
Lobophyllia 1 7 27 35
Coscinaraea 10 10 9 29
Galaxea 5 8 12 25
Seriatopora 22 3 25
Acanthastrea 5 7 8 20
Mycedium 10 9 19
Leptoseris 1 5 8 14
Erythrastrea 2 3 6 11
Goniopora 6 5 11
Montastrea 8 1 9
Cynarina 1 2 3 6
Echinophyllia 4 2 6
Merulina 1 3 2 6
Turbinaria 3 2 1 6
Fungia 3 1 1 5
Leptoria 2 3 5
Plerogyra 5 5
Alveopora 3 3
Hydnophora 2 2
Trachyphyllia 2 2
Herpolitha 1 1
Oxypora 1 1
Pachyseris 1 1

Total 1150 913 1277 3340
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Table G2: Fish abundance and characteristics at the reef sites surveyed this year using the old survey

method.
Fish family Fish species Fish Hebrew | Habitat | Schooling |Diet|IUI5]IUl 10|{1UI115| NR 5|NR 10| NR 20 |Total
Acant hurus nigrofuscus oinw o Bentho-Pelagic | Small Group  |HD 15| 17 159 34 10 58 157
Acanthuridas Ctenochaetus striatus nin 13 32| Bentho- Pelagic Medium group |OM 7 8 5 4 4 28
Zebrasoma desjardinii 'wn9n |nni| Bentho-Pelagic | Pair HD 2 3
Ze brasoma xanthurum 20)nn1) Bentho-Pelagic |Small Group  |HD 2 14 4 4 4 28]
Atherinidae P«thsrinidae 0 ITI0 PEEQC Lar{egroup Pk 700 510 200 1410)
Balistapus undulatus 17 [ x7 | Bentho-Pelagic | Solitary M 1 1 1 2 5
Balistidae Odonus niger | o7 [In'9| Bentho-Pelagic |Me dium group [PK 2 2
Sufflamen albicaudatum AT NN x| Bentho-Pelagic |Solitary M 4 4 8 1 4 3 24
Ot her Balistidae (unidentified species) 0"yl 1 1]
Blenniidae/Gobiidae | Ot her Blenniidae/ Gobiidae (unidentified species) 010 o3| Benthic 17 17 17| 21 43 31 146§
Caesionidae Caesionidae o n3| Pelagic Largegroup  |PK 9 84 25 20 120 308
Chaetodonauriga ol nin [N979| Bentho-Pelagic | Pair M 1 1]
Chaetodonaustriacus TNy |noe| Bentho-Pelagic |Pair 1S 6| 5 10 2 2 6 31
Chastodontidae Chaetodonfasciatus nxm |27 no79| Bentho-Pelagic [Pair 1S 2 5 1 s
Chaetodonlineolatus 237 nw none| Bentho-Pelagic | Pair 1S 1 1]
Chaetodon paucifasciatus oTIMn [N9719| Bentho-Pelagic | Pair 1S 14 7 13 15 G 15 E
Heniochusintermedius T 31w T 10 | Bentho-Pelagic |Pair 1M 2 2 4
Holocentridae Sargocentron diadema 110 |3 Bentho-Pelagic |Sol 1M 2]
Anampses lineatus 1m0 Bentho-Pelagic [Solitary M 1 1 2
Anampses meleagrides AT un|1an Bentho-Pelagic |Solitary M 1 1 2
Anampses twistii [nAunY a0 Bentho-Pelagic [Solitary M 1 1 2
Bodianus anthicides v ¥nnuTn Bentho-Pelagic [Solitary M 2 6| 1 1 10j
Cheili nus lunulatus |nnon aMen Bentho-Pelagic |Solitary M 3 1 1 5
Coris aygula nio o' o Bentho-Pelagic | Solitary M 1 2 1 1 5
Coris sp. T2 Bentho-Pelagic [Solitary M 1 3 1 5
Labridae Gomphosus Munzingeri (caeruleus) An3 197N Bentho-Pelagic |Solitary M 5 1 6| 1 13
Labroides dimidiatus ‘T N1 Bentho-Pelagic |Pair M 3 1 1 6| 3 1 15
Larabicus quadrilineatus 'Mj71' N Bentho-Pelagic |Solitary M 1 4 5
Paracheilinus octotaenia T an o niTa Bentho-Pelagic | Medium group |PK 110 118 2 10 115 355
Pseudocheilinus hexataenia o9 wwn' mow Bentho-Pelagic |SmallGroup  |IM 5] 3 7 16
Stethojulis albovittata oo nANI T oo Bentho-Pelagic |Small Group  |IM 7 2 1 10j
Thalassoma lunare ‘31700 jlong Bentho-Pelagic [SmallGroup  |IM 4 3 7]
Thalassoma rueppellii 'T'tM 1ono Bentho-Pelagic |SmallGroup  |IM 14 20 14 13 8 4 E
Thalassoma sp. Jlona Bentho-Pelagic [SmallGroup  |IM 16 1 5] 3 4 1 31
Lethrinidae Lethrinidae o'l Bentho-Pelagic 1 1 2 3 2 5 144
Mulloidichtys flavolineatus 09 AN ¥ M1 Benthic Medium group |IM 4 10 14]
Parupeneus cyclostomus N9 a0 12 Benthic Solitary FC 1 1 2 4
Mullidae Parupeneus forsskali ‘Too M Benthic SmallGroup |IM 15 13 8 5] 3 6 51
Parupeneus macrone mus 121 m 12 Benthic SmallGroup |IM 21 ] 10 2 4 2 48]
Parupeneusrubescens 0'THA [T Benthic SmallGroup |[IM 1 1]
Ostracion cubicus TIi71 1 ¥ 09177 | Bentho-Pelagic [ Solitary M 1 1 2
Ostracion cyanurus 220 |1 7 0917| Bentho-Pelagic | Solitary M 2 1 3
Tetrasomus g bbosus '3l 133 |12 | Bentho-Pelagic | Solitary oM 1 1]
Pinguipedidae Parapercis hexophtalma ‘TTM N9 Benthic Solitary FC 3 3 7]
Apolemichthysxanthotis Jlay no'p Bentho-Pelagic |SmallGroup  |IS 1 1 3 5
Centropyge multi spinis 7'910 9 N0y Bentho-Pelagic |Pair HD 2 2 1 1 &
Pomacanthidae Genicanthus caudovittatus no109 nY 01 Bentho-Pelagic |SmallGroup  |PK 4 4
Pomacant hus diacanthus |||Rn||09|Bentho—Pelan 1 1 2 4
Pomacant hus imperator TN Bentho-Pelagic |Solitary 1S 1 4 1 1 1 =
Amphiprion bicinctus Tt [11enw Bentho-Pelagic |[SmallGroup  |PK 2 2 3 7]
Chromisdimidiata AT it Bentho-Pelagic |Medium group [PK 18 10 8 72| 22 130
Chromisviridis T 't d Bentho-Pelagic |Large groups  |PK 128 421 250 360 30| 810
Dascyllus aruanus o'oonT'An'™ Bentho-Pelagic |Medium group [PK 4 2 12 3 2 54
Pomacentridae Dascyllus marginatus o Awnnan'M Bentho-Pelagic [Medium group |PK 43 117 72 13 123 9| 437
Dascyllus trimaculatus mnwnan'™ Bentho-Pelagic |Small Group  |PK 1 1]
MNeopomacentrus miryae —'nnT Y Bentho-Pelagic |Large groups  |PK 5 200 56| 261
Pomacentrus sulfureus q193 | 1w Bentho-Pelagic [SmallGroup  |OM 1 1]
Pomacentrus trichourus AT |27 1w Bentho-Pelagic [Small Group  |OM 86 85 101 95 33 97| 457
Pseudochromis pesi anrn |ILIJS| Benthic Solitary M 1 1]
Pseudochromisfridmani |19 1Yy Benthic Solitary M 4 7 4 4 103 127
Pseudochromidae  |Pseudochromisolivaceus ' T A2y Benthic Solitary M 3 3 1 1 2 10j
Pseudochromis springeri 717190 WYY Benthic Solitary M 2 7 12 4 1 45 71
Ot her Pseudochromidae (unidentified species) o ZIILIJS| Benthic Solitary 1M 5 1 7 8 21
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Fish family Fish species Fish Hebrew Habitat | Schooling |Diet|IUI5|IUI10{IUI 15| NR 5|NR 10| NR 20 |Total
Chlerurus sordidus o 17 1 ran Bentho-Pelagic [Small Group  (OM [+ 1 2 7 [+ 13 35|

Scarus ferrugineus T run Bentho-Pelagic 7 2 2 7 18|

Other Scaridae (unidentified species) o 1 r3n Bentho-Pelagic 7 14 23 14 8 10 76|

Scorpaenidae Pterois miles |1 Bentho-Pelagic | Solitary FC 2 1 3|
Cephalopholis hemistiktos oin 7T Bentho-Pelagic |Solitary M 2 3 8 2 [+ 21

Cephalopholis miniata oiT# 7T Bentho-Pelagic |Solitary FC 1 3 8 2 3 17|

Serranidae Epinephelusfasciatus oo 7T Bentho-Pelagic |Solitary FC 5 2 2 2 3 3 17|
Pseudanthias sp. mite Bentho-Pelagic |Large groups  |PK 3 20 73 15 20 15 145

Pseudanthias squamipinnis qio o nToe Bentho-Pelagic |Large groups  |PK 228 33 10 120 265 656

Variola louti n'oro 7w Bentho-Pelagic [Solitary FC 1 2 2 5|

Siganus argenteus 11 7w qi03 |¥o Bentho-Pelagic |Large groups [HD 2 1 3

Siganidae Siganus luridus T |»o Bentho-Pelagic |Pair HD 1 1
Other Siganid ae [unidentified species) o 1 o|Bentho-Pelagic 2 1 3|

Synodontidae Synodusvariegatus |1 a7 Benthic Pair FC 1 2 3 1 7|
Tetraodonitidae Other Tetracd onitidae (unidentified species) o"n' g :||Benthic 1 1 2
Total 1072 1444 761 697 1271 1158 8467

ST PO NWOWR TAWNT 1IP0IR NI INNRI QOATT 9197 S199DRMY 2%wNDT 5en (37 it
Table G3: Fish abundance and properties at the reef sites surveyed this year using the new survey

method.
Transiet
!

Fish family Fish species Fish Hebrew| criptic | Habitat | Schooling |Diet|IUI5|IUI 10|1UI 15| NR 5| NR 10 |NR 20|Total
Acanthurus nigrofuscus oine maT Ben tho-Pelagic| Small Group  [HD 79 63 43 118 25 45 374
Acanthurid e Ctenochaetus striatus oim 1t as| T Ben tho-Pelagic| Medium group (OM 2 2 5 4 1 15
Zebrasomadesjard inii 'enon |rmafT Ben tho-Pelagic| P air HD 2 4 2 11 19|
Zebrasomaxanthu um 220 [rma|T Ben tho-Pelagic| Small Group  [HD 29 27 15 27 24 3 125
Apogonid ae Cheilo dipterus quingu elineatus g wmnirafc Ben tho-Pelagic| Small Group  |FC 9 2 8| 19|
Holocentridae Sargocentron rubrum O™ [T Ben tho-Pelagic| S olitary IM 1 1 2
Atherinidae Atherinidae o rmiolT Pelagic Lage goup  |PK 100 100
Balistapus undulatus NI R TN T Ben tho-Pelagic| Solitary M 2 2 2 §|
Odonus niger | o™ Inte| T Ben tho-Pelagic| Medium group |PK 2 2
Balistidae Pseud obalistes fuscus T Ben tho-Pelagic| S olitary M 1 2 1 2 [
Rhinacanthus assasi oo o Ioe(T Ben tho-Pelagic| Solitary M 4 7 3 2 18|
Sufflamen albicau datum QNI T T Ben tho-Pelagic| Solitary 1M 11 8 18 5 11 7| &0
Ecsenius gravier TTPHIANE|C Ben tho-Pelagic| Solitary HD 8 2 10|
Amblyelectris sungami I 11 0| C Ben thic Solitary M 17 1 18|
Blenniidae/Go biidae Aspidontus tractus Wr1pn|c Ben tho-Pelagic| NA FC 1 1
Amblyelectris sungami M nriImo C Ben tho-Pelagic| Solitary M 7 7
Amblyeleotris stein iz YT 0w T 0| C Ben thic Solitary M 1 1
Other Blen niid a2/Gobiid 3 [unid entified species) 01D c Ben thic 5 39 43 91 148 120 445
Caesionid ae Caesionid ae oma|T Pelagic Lage goup  |PK 10 19 50 50 129
Chaetodon auriga ol nn e e(T Ben tho-Pelagic| P air M 2 2 2 [+
Chaetodon austriacus T ne | nen e T Ben tho-Pelagic| P air 15 2 1 4 13 3 23
Chastodontid ae Chaetodon fasciatus nm a7 nsne|T Ben tho-Pelagic| P air 15 3 9 2 1 15
Chaetodon lineclatus Jany | nene|T Ben tho-Pelagic| P air 15 3 1 4
Chaetodon paucifasciatus OTIND [ RE e T Ben tho-Pelagic| P air 15 10 18 26 31 20 19 124
Heniochus intermedius 1w 0 Wl T Ben tho-Pelagic| P air 1M 9 3 4 2 18
Cirhitidae Paracimhites cf. arcatus 7'910M|C Ben tho-Pelagic| S olitary FC 1 2 1 4

216



Transiet
!

Fish family Fish species Fish Hebrew| criptic | Habitat |Schooling|Diet|IUI 5|1U110{1UI 15| NR 5| NR 10 NR 20 |Total
Anampses lineatus IEa o] T Bentho-Pelagic| Solitary M 1 1
Anampses meleagrides AT AN INA|T Bentho-Pelagic| Solitary M 1 1
Anampses twisti [madnxpInn|T Bentho-Pelagic| Solitary M 3 3
Bodianus anthicides TN TN T Bentho-Pelagic| Solitary M 3 2 2 4 17 28|
Cheilinus lunulatus (Ihl:hRECain Bentho-Pelagic| Solitary M 1 1 2
Caoris aygula oo o (T Bentho-Pelagic| Solitary M 1 3 1 4 2 11
Caoris caudimacula omon o (T Bentho-Pelagic| Solitary M 1 18 2 1 22
Coris sp. T Bentho-Pelagic| Solitary M 1 1
Gomphosus klunzingeri (caguleus) An3peTn|T Bentho-Pelagic| Solitary M 3 1 23 1 2 30
Labridze Hemigymnus fasciatus 0901910 N9 W (T Benthic Solitary M 1 1
Labroides dimidiatus TP M| C Bentho-Pelagic| Pair M 1 14 3 7 25
Larabicus quad rilineatus M1 C Bentho-Pelagic| Solitary M 91 5 19 115
Macro pharingodon marisrub i oEn 3| c Bentho-Pelagic 3 3
Orycheilinus mentalis WO M INED | T Bentho-Pelagic| Solitary M 4 [+ 1 11
Parach eilinus o ctotaenia I [ T TR T Bentho-Pelagic| Medium group | PK 21 135 340 59 133 100 788
Pseudocheilinu s hexataenia 09 WY T IS W (T Bentho-Pelagic| Small Group  |IM 2 11 59 4 15 91
Stethojulis albovittata OnAnIT ona|T Bentho-Pelagic| Small Group  |IM 2 [+ 4 12
Thalassomalunare tIno) o T Bentho-Pelagic| Small Group  |IM 2 2
Thalassoma rueppelli TR ono|T Bentho-Pelagic| Small Group  |IM 10 31 [+ 4 51
Thalassomasp. 1o T Bentho-Pelagic| Small Group  |IM 42 32 13 19 17 8 131
Lethrin idae Lethrinidae ouw(T Bentho-Pelagic 3 5 7 4 4 23
Mulloidichtys flave lineatus 093 NY|NrT Benthic Medium group | IM 4 10 14
Parupeneus cyclostomus N9 2y |nraT Benthic Solitary FC 5 5 1 11
Mullid ae Parupeneus forsskali os Inra|T Benthic SmallGroup  |IM 15 12 16 5 15 ] 72
Parupeneus macron emus AU MIAT Benthic SmallGroup |IM 18 21 22 16 30 11 118
Papeneus mbescens O'THI T3 T Benthic SmallGroup  |IM 1 1
Arothron diadematu s "SRWON T 9T Benthic Solitary M 1 1
Ostracion cubicus TP T 0S| T Benth o-Pelagic| Solitary M 3 1 4
Ostraciidae Ostracion cyanurus 230 |17 09I (T Bentho-Pelagic|Solitary M 3 1 4
Tetrasomus gibbosus PITANNT(T Benth o-Pelagic| Solitary oM 1 1
Other Ostracidae (unidentified species) T Eenth o-Pelagic 3 3 1 1 8|
Pinguipedidae Pampercis hex phtalma TN ND|C Benthic Solitary FC 11 2 2 3 2 23
Apolemich thys xanthotis oy N oE|T Bentho-Pelagic| Small Group  |IS 1 1 2
Pomacanthidae Centro pyge multispinis '910 AN N op|T Bentho-Pelagic| Pair HD 3 1 5 g
Genicanthu s caudovittatus nolos nxol|T Bentho-Pelagic| Small Gmoup  |PK 36 38|
Pomacanth us imperato TR o T Benth o-Pelagic| So litary 15 2 1 4 2 1 10|
Amblyglyphidoden flavilatus Y¥TOUNYTSITeT(C Bentho-Pelagic| Medium group | PK 8 1 7 18|
Amphiprion bicinctus TITH 11w (C Bentho-Pelagic| Small Gmup  |PK 4 4 1 12 2 23]
Chromis dimidiata AT AN c Bentho-Pelagic| Medium group | PK 41 128 [+ 314 19 29 537
Chromis vindis Ty rana|c Bentho-Pelagic|Largegroups  |PK 51 352 322| 1815| 2417 30| 4797
Pomacentridas Dascyllus aruanus o' 090 ANM|C Bentho-Pelagic| Medium group | PK 27 20 5 10 149 8 219
Dascyllus marginatus oA wn N c Bentho-Pelagic| Medium group | PK 209 486 485 118 331 297| 1906
Dascyllus timaculatus MmNy ran'ms|c Bentho-Pelagic| Small Gmup  |PK 24 1 2 27|
MNeopomacentrus miryae o Tnt | T Bentho-Pelagic|Largegroups  |PK 41 40 104 185
Pomacentrus sulfureus mA I I C Bentho-Pelagic| Small Group  |OM 4 2 4 10|
Pomacentrus trichourus ATRYM AW C Bentho-Pelagic| Small Group | OM 238 328 282 372 222 274| 1716
Pseudochromis pesi rnuax|c Benthic Solitary M 5 5
Pseudoch romidae Pseudochromis fid mani || c Benthic Solitary M 9 25 68 34 10 209 355
Pseud ochromis olivaceus 'IT Y| C Benthic Solitary M 14 7 9 10 10 8 58|
Pseud ochromis springen JATID0 NN C Benthic 5o litary 1M 7 53 72 51 30 83 292
Pterelectridas Ptereleotrs evid es Ynat|c Benth o-Pelagic| Pair PK 2 2
Cetoscanus bicolor HAIT AT Bentho-Pelagic| Small Goup  |HD 2 1 3
Chlommus sordidus o @ 1 am|T Bentho-Pelagic| Small Group  |OM 12 9 13 116 12 186 178
Scarid ae Scarus ferugin eus T rAn|T Bentho-Pelagic 4 9 11 37 18 3 82
Scanus fuscopu pu reus oW An2 ran|T Bentho-Pelagic| Pair HD 3 1 5 g
Other S caridae {unid entified species) o'l ranm|T Benth o-Pelagic 13 10 [:] 27 29 7 92
Scompaenidae Pteris miles |nar|c Benth o-Pelagic| Solitary FC 8 8|
Cephalopholis hemistiktos Wy tradil Benth o-Pelagic| Solitary M 5 2 3 10|
Cephaloph clis miniata OITH T (T Benth o-Pelagic| Solitary FC 3 5 19 16 8 [:] 57|
Epinephelus fasciatus O'o9 FT (T Benth o-Pelagic| Solitary FC 9 3 2 [:] 1 28|
Semanidae Grammistes sexdineatus 0’09 Wy mnn|c Benthic Solitary FC 1 5 1 2 a|
Pseudanthias sp. (T Bentho-Pelagic|Largegroups  |PK 100 100 200
Pseud anthias squamipinnis oo o nme|T Bentho-Pelagic|Largegroups  |PK 45 470 387 20 230 403| 1556
Variola louti oo AT Bentho-Pelagic| So litary FC 1 3 3 3 3 13|
Siganus agenteus TAawqod|ro|T Bentho-Pelagic|Largegroups  |HD 3 4
Siganidae Siganus lundus TN |2 o|T Bentho-Pelagic| Pair HD 4 2 5 8 1 20
Siganusstellatus O (20T Bentho-Pelagic|Largegroups  |HD 1 1
OtherSiganidae [unidentified species) |20|T Benth o-Pelagic 1 1 2

Syngnathidae Caoryth oich thys flavofasciatus O30 T 3| C Benthic Pair M
Caoryth oich thys shultzi TN NN T AN | C Benthic Pair 1M 8 2 2 12
Synodontidae Synodus varegatus 1 M0 C Benthic Pair FC 2 1 1 - g
OtherSynodontidae [unidentified species) 0109 C Benthic 7 16 10 13 5 5 Z LGI
Tetmodonitidae Canthigastercyanospilota O'9AND 1719 T Benthic Solitary oM 1 1
Other T etracdo nitid ae (u nidentified species) o"Tr s T Benthic 1 1 2
Total 1150 2352) 2432 38641 4180 1961( 15712
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Table G4: Fish community by families in NR 10 during the monitoring years. Numbers are
normalized to sampling units.

Family 2007( 2008| 2009| 2010(2011| 2012| 2013| 2014| 2015| 2016| 2017| 2018/2019|2020(2021| 2022|2023| 2024
Pomacentridae 77.8| 68.6|177.4|116.2| 30.3| 67.2| 77.3] 74.0] 68.2] 71.3| 61.7|138.5| 34.8| 36.5| 35.8| 56.9| 27.5| 75.3
Serranidae 38.3| 18.8| 47.7| 9.3| 11.8] 14.5| 26.3| 10.3| 16.6| 22.1| 22.1| 43.1| 10.2| 17.0] 1.2| 26.5| 8.1| 14.7
Labridae 45| 6.7 75| 3.0/ 28] 42| 38 19 3.8 3.8 26/ 4.7/ 59 3.0/ 58 5.7 65 3.0
Caesionidae 0.3| 0.0/ 3.5| 3.4| 3.0/ 19.8] 106 1.3] 26| 0.1] 21| 1.5 0.0| 11.5| 4.3 2.9] 84| 2.0
Scaridae 8.0 0.0/ 65 1.0/ 10/ 06| 15 15 34| 28 16/ 32| 42 33/11.00 2.0/ 15| 16
Acanthuridae 4.1 7.0 43| 29| 3.0/ 26| 16| 1.7 3.0/ 3.1 26/ 32| 24| 31| 25 44| 12| 14
Chaetodontidae 3.7 41| 39| 39 31| 17| 24| 15 22| 2.0 15 18] 1.8 3.0] 22 22| 15 13
Blenniidae/Gobiidae 0.5 1.8 3.0/ 16| 21| 14| 14| 23] 7.0 15 13} 29 28 24| 51 1.8 2.0/ 43
Mullidae (parapeneus) 1.7 12| 36| 09| 1.3 26| 24 1.8 13| 3.6/ 12| 15/ 16| 26| 1.7/ 15/ 18] 1.7
Pseudochromidae 3.0 16/ 33 19 09 14| 36| 29 35 17 20 12| 16/ 1.0/ 0.2 06/ 07/ 06
Balistidae 0.4/ 12| 15 11| 07/ 13 1.0/ 0.8 16| 12| 06| 12| 0.7/ 1.3 0.6/ 0.5/ 12| 0.6
Lethrinidae 0.5 0.0/ 0.0f 0.1 0.0/ 0.1} 0.0f 0.2 0.00 0.2 0.2 0.3 0.1 0.0f 0.4/ 0.5/ 09| 0.2
Synodontidae 0.0f 0.0/ 0.0/ 0.0/ 0.0f 0.2y 0.0/ 0.0/ 0.0/ 0.2 0.6/ 0.3 0.2 0.8/ 0.5[ 0.2/ 0.2 0.0
Apogonidae 0.0/ 0.0/ 0.0/ 0.0f 0.0f 0.0f 0.0/ 0.0f 0.0f 0.0f 0.0f 0.0/ 0.4 0.1 2.1 0.1 0.0 0.1
Pomacanthidae 0.1f 0.4 0.1] 0.0/ 0.0f 0.0f 0.0/ 0.0f 0.1] 0.1} 0.1} 0.2) 0.2 0.0/ 0.3 0.1 0.2/ 0.0
Siganidae 0.1 0.2 0.1] 0.0/ 0.0f 0.0/ 0.2 0.0/ 0.0/ 0.0/ 0.0f 0.0/ 0.1 0.2 0.1f 0.1 0.3] 0.0
Pinguipedidae 0.0f 0.0/ 0.0/ 0.0/ 0.0/ 0.0/ 0.0/ 0.0f 0.0/ 03] 0.0 0.00 0.5 0.0/ 0.2f 0.2 0.0f 03
Scorpaenidae, Synanchiidae 0.0/ 0.1 0.0/ 0.0/ 0.0/ 0.0f 0.8/ 0.0/ 0.0/ 0.0/ 0.0f 0.0/ 0.1 0.0/ 0.0f 0.0f 0.0/ 0.0
Tetraodonitidae/Diodonitidae | 0.0/ 0.2| 0.0/ 0.2 0.0/ 0.1 0.00 0.0f 0.1f 0.2/ 0.1 0.0f 0.0f 0.0/ 0.0f 0.1] 0.0/ 0.0
Ostraciidae 0.0/ 0.0/ 0.0/ 0.0/ 0.0f 0.1} 0.0/ 0.0f 0.0/ 0.1} 0.0f 0.3 0.1 0.1/ 0.1f 0.1 0.0/ 0.1
Total 143.0{111.9|262.5|145.4| 60.3/117.8/133.1/100.2{113.6{114.2]{100.4|203.7| 67.7| 85.8| 73.5|105.9| 62.1/107.2
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Table G5: Integrated primary productivity (upper 100 meters of the water column) in the days sampled

since monitoring started.

gC m-2 day

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

2010

0.293

1.109

0.370

0.060

0.317

0.277

0.499

0.296

0.339

0.490

0.211

2011

0.213

0.320

1.547

0.399

0.412

0.178

0.163

0.336

0.361

0.302

0.124

2012

0.285

0.231

0.289

0.531

0.555

0.391

0.346

0.282

0.274

0.552

0.308

0.361

2013

0.422

0.300

0.973

0.329

0.288

0.376

0.138

0.347

0.207

0.448

0.442

0.366

2014

0.317

0.603

0.479

0.397

0.202

0.364

0.329

0.216

0.465

0.415

0.290

2015

0.480

0.489

1.868

0.864

0.198

0.313

0.316

0.382

0.375

0.123

2016

0.260

0.359

0.602

0.609

0.374

0.425

0.503

0.502

0.360

0.411

2017

0.481

0.426

0.661

0.651

0.577

0.328

0.522

0.254

0.392

0.442

0.633

2018

0.548

0.624

0.517

0.513

0.271

0.301

0.313

0.213

0.420

0.415

2019

0.563

0.624

0.311

0.460

0.586

0.461

0.269

0.224

0.310

0.331

0.431

2020

0.356

0.697

0.578

0.327

0.571

0.347

0.376

0.260

0.334

2021

2022

0.264

0.254

0.409

0.615

2023

0.302

0.850

0.073

0.535

2024

0.355

0.275

0.426

0.312
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