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

This report describes the work and results of Israel's National Monitoring Program in the
Gulf of Agaba (Eilat) — NMP — in the year 2022. It is divided into chapters according to
habitats and the methods employed. Each chapter includes a short description of the methods
used, a detailed description of the results including data and figures, and a discussion of the
findings. A comprehensive description of the methods used is given in the NMP annual
scientific report of 2003. While most of the text in this report is in Hebrew, all figures and
figure captions are given in English.

The NMP has been operating since 2004, collecting continuous data by using
predetermined standard methods and a dedicated team. The ability to review consistently
collected data provides increased analytical power and confidence in our findings, allowing
us to seek inter-annual patterns and trends. A comparison of the present-day state of the reef
with historical, pre-monitoring, data can be found in the NMP annual scientific report of
2004.

The NMP has added several new measurements and variables since its initiation, and
these are introduced in the respective annual reports of their initiation year.

Among the new measurements implemented or resumed this year, are DIC profiles at
Station A (together with Prof. E. Wurgaft and G. Edvardson of the Open University and the
Hebrew University), Primary Productivity at the upper 100 meters of the water column
(together with Prof. E. Rahav and T. Reich of Israel Oceanographic and Limnological
Research), and sediment trap measurements of suspended particle fluxes in the water column
(together with A. Torfstein of the Hebrew University). DIC measurements are still somewhat
patchy but are now being done consistently during the NMP monthly cruises. Primary
productivity is done at a bi-monthly resolution and the particle fluxes are measured at 400
meters depth and a resolution of 2-4 days.

In addition, we have placed sensors for surface currents and waves near the 1UI (southern
coast of Eilat) and these are beginning to characterize water movements at that location.

On the other hand, analyses of photos from permanent photo-sites were discontinued this
year as we search for a better method that will match the present-day technology. Photos at
the permanent sites were taken and will be available for future analyses if required. Analyses
of FACS cell counts are also missing from this year’s report as analytical issues were
discovered. Duplicate samples will be analyzed once these issues are solved.

The NMP reports are available through the web site of Israel’s Ministry of Environmental
Protection: http://www.sviva.gov.il/, and on the NMP page in the 1UI web-site: http://iui-
eilat.ac.il/ .

A database that includes data collected by the NMP since 2004 is available for public
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download from the NMP website accessible through the 1UI.
For questions or comments please contact yonathan.s@mail.hiji.ac.il

Key findings of this year

The coral reefs of Eilat

1.

Live cover of stony corals — Coral cover was greatly damaged by the strong southern
storm that hit Eilat in March 2020. The storm’s effect was not uniform across the
reefs of Eilat and most damage occurred in the shallow reefs. The average live coral
cover at Eilat’s forereef sites declined in 2020-2021, as a result of the storm, but this
year there was a slight increase in average coral cover. Coral cover this year was
22.6£3.2%, slightly higher than last year (21.9+3.0%,) but lower to 2019, before the
storm (24.9+4.5%). Coral cover at the reef-flat site also decreased following the storm
and here too this year saw a slight increase (18.8+2.3% vs. 16.2+1.5% last year). Live
coral cover in Eilat is still higher than it was in the initial years of monitoring, but the
sharp decrease after 2019 is worrying. It is probably that this decrease results from the
2020 storm and perhaps this year sees a beginning of renewal, but it is too early to be
certain.

Size of stony coral colonies — The characteristic size of coral colonies varies between
monitored sites. At the 1UI site the fraction of small colonies is largest whereas at the
shallow NR site it is smallest and large and huge colonies are more common there
than at other sites. Over the years, a decrease in the fraction of small colonies and an
increase in that of medium and large colonies is documented. This year, after four
years of relative stability, we find a decrease in the density of small coral colonies.
Since most of the colonies in Eilat are of the small size class, a marked decrease in
coral density was measured this year.

Coral diversity — The Shanon-Wiener diversity index used for estimating coral
diversity at the reefs of Eilat, displays small, indeterminate, fluctuations between
years. Coral diversity at shallow sites is generally lower than at deeper sites. These
findings are corroborated by rarefaction curves and the expected number of coral taxa
per 1,500 random individuals, though changes in all metrics are small.

Algae blooms — Deep mixing of the water column produced sustained strong algal
blooms this year, both phytoplankton and benthic, that lasted through March and
April into May. Despite the strong bloom that sometimes covered portions of the reef,
average coral cover increased slightly — but coral density decreased. It is possible the
the sustained blooms affected coral recruitment and coral juveniles but had less
impact on older, established colonies that contribute more to coral cover.

The coral reserve lagoon —Environmental conditions at the lagoon are harsh and so it
is dominated by a small number of coral taxa and coral diversity is low. The dominant
coral at the nature reserve lagoon over the years is Stylophora pistillata, but it is also
the coral most affected by storms. In the previous year the fire coral Millepora was
the most abundant at the lagoon but it too declined in numbers this year. Since 2017
coral density at the lagoon is slowly declining and this year’s coral density (1.37
colonies/m?) is the lowest recorded by the monitoring program.

Coral settlement in the reef — Throughout the monitored period, more coral settlers are
found at the nature reserve (NR) site than at the other monitored sites, and they also
seem to grow better. At the IUI site, and perhaps at Katza too, spat growth over the
season is less regular — implying, perhaps, that settler survivorship is less successful. Having
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said that, the monitored period, especially at the Katza site is not yet long enough to draw
firm conclusions.

Sea urchins — Of the invertebrates, sea urchins are the most important group of reef
grazers and of this group, Diadema setosum is the most abundant species in Eilat. Its
density fluctuates from year to year and dictates the density of the entire urchin
population. Sea urchin density is declining since 2016 and over the past three years
urchin density has decreased dramatically. Shallow mixing depths and the 2020 storm
have brought population size to a minimum and this year’s deep mixing was not
enough for it to recover. The low density of urchins in Eilat is very worrying.

Reef fish — Fish surveys are conducted since 2007, although there have been some
modifications and new sites were added in recent years. The fish community in Eilat
(Nature Reserve and U1 sites) seems stable in composition, diversity and size with
fluctuations between years that are likely caused by the incidental passing of fish
schools during the survey rather than actual changes. Fish communities between the
sites and depths surveyed are not significantly different.

Coastal Environs

9.

10.

11.

12.

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. This year, after a decade of
shallow to intermediate mixing, the water column in Eilat was mixed to a depth
greater than 700 meters. Nutrients that accumulated in deep waters for a decade were
brought to the surface and fueled strong and sustained algae blooms. The upper waters
were “green” until the month of June. And high chlorophyll-a concentrations were
measured between March and June.

Local anomalies at coastal sampling stations were noted in the summer, particularly in
nutrient concentrations (June-August) and ammonium concentrations were also high
at the “Fish Farms” station in September. Low salinity was measured in June at the
“FF” station implying runoff water from the Kinet Channel where high nutrients and
low salinity were measured throughout the summer, with 39.60 %o were measured in
November. It is noteworthy that the upper meter of water next to the Kinet outlet was
often visibly turbid.

Sea surface temperatures — This year was “colder” than the previous year and low sea
surface temperatures led to deep mixing of the water column. Summer SST was also
lower than last year and the annual average temperature at the sea surface was lower
relative to the past few years and similar to that of 2016. Nevertheless, it is obvious
that the warming SST trend continues and despite the cold year and deep mixing, the
average SST was higher than that of all years before 2016, except 2010 that was an
exceptionally warm year.

Fish larvae next to the reef and at the northern beach — This year, perhaps following
the deep mixing of the water column or maybe due to other reasons, fish larvae were
3 to 6 times more abundant relative to last year at the Nature Reserve and North
Beach sampling stations, respectively. There are usually more larvae at the northern
site but this year the difference was more significant. The time span of this series is
not yet sufficient to draw conclusions regarding spatial and temporal variations.
Benthic foraminifera — Deformed benthic foraminifera were first found at several of
the soft sediment seafloor sampling stations at the northern beach, across from the
Kinet channel outlet, in 2020 and this year for the first time also at the sampling
station at the southern shore of Eilat. Deformed specimens make about 1% of the
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13.

specimen counted. The presence of deformed specimen may indicate contaminated
sediments, and in sediment samples from the eastern-most station (previous location
of fish cages and across from the Kinet Channel) metal concentrations were found to
be 1.5-4 times higher than at the station further to the west along the northern shore.
These findings support the hypothesis that contaminated sediments were exposed by
the 2020 southern storm causing the deformation to skeletal organisms. On the other
hand, findings of deformed specimen in other stations and this year also along the
southern shore, suggest that the contamination (sediments? dissolved metals?) is
spreading along the shores of Eilat.

Seagrass at the northern and southern beaches — Seagrass surveys are conducted in
winter and in summer and a marked difference was found between seasons. Sea grass
cover in summer was generally denser than in winter.

In 2020 a strong southern storm occurred between the seasonal surveys and during
summer only a sparse cover remained at both monitored sites and all depths but
recovered last year. This year seagrass cover was somewhat lower relative to last year
only at the northern site. It seems that at the northern site seagrass cover diminishes at
depths greater than 20 meters whereas at the southern site it is denser at these depths.
Seagrass cover at the southern site is less stable and all but disappeared at depths 10
meters and shallower.

The deep water column

14.

15.

16.

17.

Vertical mixing — Mixing of the water column was deeper than the seafloor at the
sampling station (Station A, 730 meters) for the first time since 2012. This is the
longest interval between deep mixing events on record. The upper waters cooled and
the mixed layer extended from 250 meters in January to 550 meters in March. A
month later during the April cruise (April 10, 2022) a uniform temperature was
measured from the seafloor to about 140 meters where the thermocline already began
to develop. It seems that although deep, mixing this year was rather brief and was
stopped by low salinity and relatively warm waters, perhaps arriving from the south,
at the surface.

Concentrations of oxygen and nutrients in the deep waters — The water column was
deeply mixed, and concentrations of nutrients decreased in the deep waters, while
oxygen concentrations increased. At the end of the year nutrients were lower and
oxygen higher in the deep waters than at start of the year but not as much as following
the previous deep mixing years monitored (2007, 2008, 2012). Looking at the entire
monitoring period and despite large seasonal and annual differences, it seems that the
nutrient loads in the waters near Eilat are lower now than at the beginning of the
monitoring program.

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

17



18.

19.

commonly dropped slightly, but that did not happen following 2012 and this winter. A
continuing overall trend of rising temperatures at depth is apparent.

Zooplankton — Zooplankton concentrations were higher this year relative to the past
few years but lower than the high values of February 2016. The fact that highest
zooplankton abundance does not correlate with deepest mixing suggests that the
duration and intensity of mixing may also play a role. High abundances of
zooplankton are commonly found during the winter and this year zooplankton
abundances were high for three months, April-June with peak concentrations in June.
Primary productivity — This year measurements of primary productivity were resumed
at a bi-monthly resolution (in collaboration with Prof. E. Rahav and T. Reich, of
IOLR). Variations in productivity are large and rapid during winter and it is likely that
our measurements are not sufficient to capture the 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 2010-2022 is rather uniform,
with highest values in 2016, but still, there may be a slight increase in summer
productivity over the years.

Supplementary continuous measurements

20.

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. Following the deep
mixing this year a strong phytoplankton bloom, and associated high chlorophyll
values, began in April. Peaks in Chlorophyll-a concentrations continued well into
May and were significantly higher than the multi-annual average for the season. The
maximum Chlorophyll-a concentration measured this year was almost three times
higher than last year. From May onward Chlorophyll-a concentrations near the reef
returned to their normal low seasonal values.

Sea surface temperatures next to Eilat's coral reef (daily measurement) — At the start
of the year SST was similar to the multi-annual values and in Mrch-April
temperatures dropped and deep mixing followed. In May SST began to increase and
hovered around the seasonal average and by summer and through to the end of the
year SST was generally higher than average, but not a lot. That contrasts with most
recent years that were a lot warmer than the multi-annual average. Maximum SST this
year was ~2 degrees lower than last year and overall, this was a “cold” year.
Nevertheless, a long-term warming trend of SST is still apparent.

Meteorology (continuous measurement) — This year’s meteorological measurements
were not extraordinary and included several southern storms and rain events that were
not particularly strong. The highest and the lowest ambient air temperatures recorded
over the sea from the pier at the 1Ul were ~ 2 degrees lower than those recorded last
year. Peak solar radiation measured in the spring this year was high relative to
previous years for all wavelengths measured.

Sea conditions (continuous measurement) — The minimal SST recorded at the 1UI pier
this year was 21.0°C (in March), significantly lower than that of last year (21.8°C) and
led to deep mixing of the water column. However, this minimal temperature is higher
than those recorded during previous years of deep mixing (2007, 2008, 2012) and
higher than the minimal SST in 2009 and 2017 in which mixing was not so deep.
During the monitored interval there is a gradual rise in the minimal SST recorded.
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The maximal SST this year was very high but not as high as that of last year that was
the highest ever recorded (31.0°C).

Last year the NMP started collecting wave data. To our knowledge this is the only
(nearly) continuous wave measurement at the northern Gulf of Eilat. The data
collected to date allows characterization of the typical waves generated near the 1UI
(southern shore of Eilat) by northern winds — significant wave height of up to 0.2
meters and maximum wave heights not larger than 0.5 meters. The record also
contains several southern storm events, though not particularly strong. The highest
significant wave measured during these events last year was slightly more than 0.8
meters and this year storms were stringer, with highest significant waves of 1.25
meters and highest maximal waves of 2.25 meters.

This summer we also placed a surface acoustic current meter next to the 1UI pier.
Measurements from the last four months of the year reveal that the dominant currents
are parallel to shore, the southerly direction is more dominant than the northerly
direction, and that the strongest southerly currents are stronger than the strongest
northerly currents. Strong currents seem to be associated with peak high and low
tides, with the strongest currents on record reaching 0.4 meters/second in a southerly
direction parallel to the shore.

Log entries
24. Pollution events on record — Two occurrences of oil spills into the northern Gulf were

recorded this year.
In August 14, there was an oil spill from a ship at the Agaba port (to the east, across
the gulf from Eilat). Oil stains were beached on the docks and shores near the port and
the remainder was swept southward along the gulf under the prevailing northern
winds and southern currents of the day. Oil from this event did not affect the shores of
Eilat.
In November 29, oil leaked from a tanker docking at the KATZA (EAPC) oil terminal
in Eilat. The oil was contained within the booms that are routinely deployed around
docking tankers at the oil terminal and did not spread into the sea or drift to shore.
Overall, 11 tankers docked this year at the oil terminal, all arrived empty and left full.
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Multi-annual variations and trends

The coral reefs of Eilat

1. Live stony coral cover — Live coral cover is the most significant metric reflecting the
state of the reef, and significant variations in the live coral cover between sites and
interannual changes have been recorded.

During the initial years of monitoring (2004-6) average coral cover in Eilat was 19-
20%. In the interval 2007-12 average cover increased and fluctuated in the range
21.5-23.9% and in 2013 the highest average cover was recorded: 26.4%. Since then,
the average coral cover at Eilat ranges between 24.0% and 25.3%. The coral reefs of
Eilat were hit hard by a severe southern storm in March 2020 and damage to the reef
varied between the monitored sites. In the two years following the storm average coral
cover decreased by 1.5% per year while this year a slight increase in the average coral
cover relative to last year was measured, and it stands at 22.6+3.2%. Live coral cover
at most monitored sites is still significantly higher than it was at the initial years of
monitoring.

2. Stony coral density and size — Average coral density between all monitored sites
varies from year to year, 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. This year a large decrease in the density of small colonies, and
therefore of all corals, was recorded.

3. Live tissue index in stony corals — This index is decreasing since 2012, albeit at a
slow rate, ca. 1% per year. It is possible that the decrease in the average percentage of
live tissue in living coral colonies reflects the growth and improved survival of coral
colonies that are thus more exposed to partial mortality.

4. 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.

5. Sea urchins — The most important group of invertebrate reef grazers are the sea
urchins and the dominant sea urchin in Eilat is Diadema setosum. The density of D.
setosum fluctuates from year to year and dictates the abundance of sea urchins at the
monitored sites. Since 2016 a gradual decline in sea urchin abundance is observed and
the population size seems but a fraction of that in the initial monitoring years.

Coastal Environs

6. Nutrient concentrations in coastal waters — Nutrient concentrations are usually higher
during winter than they are during summer months, due to water column mixing that
brings nutrient rich waters from depth. Conversely, abnormal concentrations at
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
concentrations of nutrients, particularly at the northern sampling stations, are again
occasionally recorded in recent years. The source of these higher concentrations
seems to be the outlet of the Kinet Channel into the sea at the eastern part of the
northern shore of Eilat.

7. Benthic foraminifera in soft sediment at the former location of aquaculture cages —
The benthic foraminifera community beneath the former aquaculture cages at the
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northern shore of Eilat displays gradual recovery since 2008 (Oron et al., 2014). A
series of floods covered the sea floor at the site with terrigenous clay sediments during
the winter of 2012-13 and decimated the local foraminifera community. Recovery
following the floods was considerably more rapid than the recovery from the impact
of aquaculture cages indicating a healthy habitat. Recently, several morphologically
deformed individuals were discovered that may indicate an ongoing contamination of
the sediments at the site. This year deformed specimens were found at additional sites
and even at the southern shore sampling site. In sediment samples from the eastern
north shore, at the former location of fish cages and opposite the Kinet outlet, high
metal concentrations were found, that could cause skeletal deformations.

The deep sea water column

8.

10.

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

This year’s mixing depth was greater than the water depth at the sampling station
(Station A, ~730 meters) and deep waters were mixed with the upper water column.
Oxygen concentrations at the deep waters rose and nutrient concentrations decreased
after fueling algal blooms at the photic zone. This ended a decade-long cycle since the
previous deep mixing in 2012,

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

Water temperature — The temperature measured in the deep water was at a low in the
years 2007-2008 due to deep mixing and has been slowly rising since. Despite deep
mixing in 2012 and this year, a drop in the temperature was not noted at depths
greater than 500 meters. Thus, the documented trend of rising deep-sea water
temperatures continues. A corresponding trend of rise in sea surface temperatures in
Eilat is documented since 1988.
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Figure A2: Time series of the Nitrate concentrations at 700 meters depth in Station A showing
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rectangles). Immediately following deep mixing nutrient concentrations change rapidly and
after approximately 4 years an apparent steady state is achieved. The middle period starts only
three years after deep mixing.
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Figure A3: Time series of integrated chlorophyll-a inventory in the upper 120 meters of the
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Table A2: Linear regression coefficients and their significance of the main variables measured
in Eilat's coral reefs. The regression was calculated for annual averages versus time (in years),
so that regression coefficients represent the rate of annual change for each variable. Variables
with a statistically significant regression are highlighted in red.

P values are indicated as follows: *** p<0.001, ** p<0.01, * p<0.05, NS-not significant.

Reg. coeff. R2 P value

Live cover [%] 0.22 0.347 kel

Coral density [m™] -0.447 0.257 *
Medium corals [m™?] 0.285 0.821 el
Small corals [m™] -0.775 0.485 Fkk
LTI [%] -0.324 0.786 faladed
Urchin density [m™] -0.101 0.712 ok
Lagoon corals [m™] -0.121 0.669 *hk
Algae — potential [mg Chl/cm?] -0.012 0.04 NS
Algae —realized [mg Chl/cm?] -0.005 0.024 NS
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Table B1: Locations and depths of the reef census line-transect survey sites.
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Figure B1: An aerial photo of the northwestern shore of the gulf, south of Eilat,
showing the coral reef sampling sites. The yellow lines represent sampling sites at
the 1UI (1), the Nature Reserve (2) and the oil terminal (3). Black scale line is 100

m.
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Figure B2: Diver during reef surveys at the nature reserve. A measuring tape is
spread over the reef and the divers record the projected length of all the
organisms and substrate underneath the line-transect to a resolution of 1 cm.

Photo: N. Segev.
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Figure B3: The average live stony coral cover (top) and colony density (bottom) at each site, in
2022. 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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Figure B4: Cumulative percent cover of live corals, sand, rock and dead corals. At sites where
cover does not add up to 100% the balance comprises algae and invertebrates such as sea
anemones, clams or sponges. The presented percent cover is an average of all transects at each

site.
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Figure B5: Percent live stony coral coverage versus unconsolidated (sandy) sea floor in the sites

examined.
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Figure B6: Utilization of available substrate by stony corals in 2022. The percent cover and
colony density of live stony corals on hard consolidated seafloor at each monitored site.
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Figure B7: The average live stony coral cover at each site and the average for all forereef site, as
percent of total area.
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Figure B8: Utilization of rocky substrate by stony corals (percent of live stony coral coverage
out of the total consolidated substrate at each site) and the average of all forereef sites.

7210 37 00 HW 7OUIT PPN MYRAR 1P 9900 TINR NAWITA Y127 017 2OR9RT MawIn NMovox
7MW IR 7297 02P0IT IR 202, NP MW axnwna .(Zvuloni et al. 2008) niavp mawn
¥127 077 1R PANOR MAWT D DYRYang M9o%a 777 mwn axenl (20-NR -1 10-NR) oopnva
77 MW W MNWRIT D°IW TMAN AN DOONRT 2D 12 DYXNT 22 N0RT Mawn Mooy (92 1K)
mMoox .2016-7 0°1wa ,y¥Inna ,2"n% Mawm 52 -3 5w 02 n 7w 7Y vy aonn R 2010 niwh 1y
NHIPNA NP2 72N MIDDYT TTTA I 722X IR N 7971 700 2018-2021 ovawa mawan
V¥R "% Mawvn 38.2+4.2 00

,DOWTA QAR MAW DM 2%09K DNYAN 192w 0PN 22V MWD v MawIn Mosoxa 0w
NYND INVANIW P9 .MAWNIT °1D DY NN AT DY 37V MAWINT MDYOX2 NOwAND 3707 9
TN2N NMI9°DXA F7°7°W MDY 7272 D°I0P QAR VT DY RO MAW1NT 1R 22972 0101 Don 22AnHRa
O°3N7RT 10°02 77772

43



— atza 10

Stony Coral Density [m] = Katza 20

120 NR 5
= NR 10

100 NR 20
IUI'5

U1 10

80 —1UI 15

60

40

20

Stony Coral Density [m]

70
60
50
40
30

20

e Eilat

10

6 K QP O O
PSS
DA AT A AT AP

NRTR DK 92 PRIARDY AR 922 (P12 WRY MW I5DR) 22 1R MMRHR YW nuxmnT nsvoT (92 1R
Lo
Figure B9: The average density of stony corals (colonies per square meter) at each site and the
average for all forereef site.
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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.

Katza1l0 Katza20 NR5 NR10 NR20 IUI5 |UI10 IUI15 Eilat
Number of Transects 9 9 8 20 10 11 9 11 87
Stony coral [%] 26.8 24.7 37.1 10.5 31.4 18.5 16.0 15.6 22.6
stdev 4.0 3.6 6.1 5.6 6.9 4.4 5.2 4.0 9.0
SE 1.3 1.2 2.0 1.3 2.2 1.3 1.7 1.2 3.2
CcVv 0.1 0.1 0.2 0.5 0.2 0.2 0.3 0.3 2.5
Octocoral [%] 9.1 16.2 2.0 2.8 9.7 0.0 0.2 1.3 5.2
stdev 8.2 13.0 4.1 2.9 5.6 0.2 0.2 1.2 5.9
SE 2.7 4.3 14 0.6 1.8 0.0 0.1 0.4 2.1
CcVv 0.9 0.8 2.0 1.0 0.6 3.3 1.0 0.9 0.9
GRV+Sand [%] 28.6 29.5 20.4 69.4 37.4 28.7 51.1 59.1 40.5
stdev 12.3 8.1 12.4 17.4 131 12.8 12.4 9.4 17.3
SE 4.1 2.7 4.1 3.9 4.1 3.9 4.1 2.8 6.1
CcVv 0.4 0.3 0.6 0.3 0.3 0.4 0.2 0.2 2.3
Rock [%] 27.3 225 14.5 8.1 14.9 46.7 28.9 18.7 22.7
stdev 11.7 10.9 13.2 6.6 6.3 14.3 12.6 9.2 11.9
SE 3.9 3.6 4.4 15 2.0 4.3 4.2 2.8 4.2
Ccv 0.4 0.5 0.9 0.8 0.4 0.3 0.4 0.5 1.9
Dead Coral [%] 136.4 119.1 175.1 43.0 39.5 204.6 158.6 85.1 141.7
stdev 9.0 8.4 10.2 3.1 4.5 9.6 9.7 6.2 10.0
SE 1.7 1.7 4.5 0.9 1.4 1.5 1.3 0.5 2.6
Ccv 0.7 0.8 0.5 1.0 0.8 0.8 1.2 0.8 1.0
Norm. cover [%)] 26.0 27.2 1849 17.0 20.6 24.3 16.2 2.6 54.4
stdev 3.9 4.0 10.5 1.9 3.2 3.3 3.1 1.1 6.2
SE 38.7 35.6 47.8 43.2 51.0 26.7 33.9 43.4 40.0
Ccv 6.4 6.8 9.5 18.1 4.3 8.0 10.5 11.7 7.9
Density [m?] 44.7 43.9 288  16.8 39.2 549 453 321 382
stdev 12.9 131 17.5 10.3 7.6 16.9 11.6 11.1 11.9
SE 4.3 4.4 6.2 2.3 2.4 5.1 3.9 3.3 4.2
CcVv 3.5 3.3 1.6 1.6 5.2 3.3 3.9 2.9 3.2
Norm. Density [m3] 62.7 63.5 35.1 65.6 65.9 78.3 96.7 86.4 69.3
Stdev 11.8 22.3 18.8 28.3 17.3 26.9 26.7 18.9 18.5
SE 3.9 7.4 6.7 6.3 55 8.1 8.9 5.7 6.5
CcVv 5.3 2.8 1.9 2.3 3.8 2.9 3.6 4.6 3.7
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Size frequency distribution - 2022
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Figure B10: Size frequency distribution of coral colonies in the surveyed sites. Size classes are:
Small<5 cm; 5 cm <Medium< 15 cm; 15 cm <Large< 30 cm; Huge>30 cm. 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. VValues 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 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.
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Figure B12: The Live Tissue Index (LTI) for corals in the surveyed sites. The LTI is the site
average of the percent area of live/healthy coral tissue for each living colony.
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Figure B13: Changes in the state of coral colonies over time according to the average percentage
of living coral tissue (LTI) from all sites over the monitored period.
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LTI [%] by size class, 2022
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Figure B14: Top, the average percentage of living coral tissue (LT1) from all sites in 2022,
grouped by colony size class. Bottom, change to the LTI since 2007 in the various coral size
classes.

Do% M

EstimateS nion MyxaRa MaTp 22w31 77 (H) Shannon-Wiener 771 999 0010177 11137
INRY DO N AWM PR M50 .(Hammer et al., 2001) Past nion myyaxa mwm (Colwell, 2005)
M2WNNT TN ,19901W *27A0 0°1I97 1907 DY N2NDIT A2V NPAPY Y 0°0N0 2 21N NYvaR 7 Y
N335 MNP MREINT (2006 MW7 1™"172 2 A NIYAY 2°3772 BON 10T IRD) 21T °1n2
.EstimateS/Past >21°m 271 >0 1101 2 TAN072 ININPW1A IR 93 712V 221000 1A

MIXRNWA2 .2°NM2 °NPRT MAWIM 9907 ¥ 00I1NT 221017 T2 VIR Wyl W17 N°IoN2
7T TV 0D RYAI MW 1907 NWD 220K 2w ("huw') 12u8n TR DY 00001250 20TTA 1P WYY
JI0W DY 002N TR BYA T3 77700 HY 0017

Shannon- 772w Non .(152 71°R) MW7 0K P2 7w Shannon-Wiener 777 0% 22917 1
W DTV IR ONIRCEAN O3 M, 20N D01 D°0R YW (evenness) MTTIRT N7 TRA vown Wiener
12173 NANST 072 220K T8 A RXNA1 00771 2000

-NR 20X 112y mws 2wt 02 mant manm H'=2.47 ,5-1U1 AnR2 71w X¥n1 0172 ineid i
(2.78) mwa 0 nwn DR INR 9935 vemnn 17an 7y .H'=3.03 ,10

51



NP YXIdA"A 23 A X¥n1 10 7w ,15-1 10 572917 ,10 XRREP SINR2 290K AY2IR2
YXIAT TIWTA TNA1 TNAD PARW 7T DOINRT QORI AVAINDY DOINRT 937 YRVANT T 2winnn "NR
NN 22w W XYY T 10120 0K DN awnn

Shannon [H']

3.5

T
T

IUI'5 Ul 10 IUI'15 Katza 10 Katza20 NRS NR10 NR20 Eilat
Average

2.

(%]

N

1.

(%]

NIoN 570 BY INR Do Ay s T 9o Shannon-Wiener 772 959 23ambR D@ 2931057 1R 152 PR
2OTNRT YRR RIT AR M2y yxwenn 1wn (Hammer et al., 2001) Past
Figure B15: The Shanon-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 Shanon-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). The Eilat average is the average of all monitored sites.
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Rarefaction curves per site, 2022
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Figure B17: 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 B18: Rarefaction curves of taxa richness based on colony counts, calculated with the Past
software (Hammer et al., 2001) for the “Eilat Reefs” since 2004.
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Figure B19: 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 B20: 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 area and their average

cover in each site as a percent of the total transect length at each site.

Average
Katza Katza
10 20 NR5 NR10 NR20 IUI5 1UI10 IUI15 | Katza NR 1UI Eilat

Acropora 7.02 5.18 3.78 1.66 9.86 1.51 2.93 3.14 6.10 4.26 2.50 4.38
Stylophora 2.46 3.99 3.35 0.815 1.22 4.03 3.19 2.19 3.22 1.46 3.13 2.65
Echinopora 2.77 2.36 9.01 0.27 2.70 0.24 0.41 0.90 2.56 2.75 0.52 2.33
Montipora 3.23 3.32 1.31 0.54 7.42 0.44 1.19 0.41 3.28 2,51 0.65 2.23
Goniastrea 1.71 0.36 6.66 1.05 0.62 3.64 0.66 0.16 1.03 2.12 1.54 1.86
Dipsastraea 0.43 0.57 0.66 0.85 0.80 211 1.39 0.65 0.50 0.80 1.38 0.93
Cyphastrea 0.79 1.12 0.76 0.61 1.14 1.85 0.71 0.31 0.96 0.78 0.97 0.91
Porites 0.78 1.51 0.59 0.32 1.81 0.07 0.63 0.95 1.14 0.77 0.55 0.83
Lobophyllia 0.14 0.18 5.19 0.01 0.33 0 0.11 0 0.16 1.18 0.03 0.75
Platygyra 0.78 0.00 2.50 0.3 0.20 1.43 0.27 0.35 0.39 0.74 0.71 0.73
Paramontastraea 1.18 1.33 0.02 0.15 0.65 0.05 131 0.97 1.26 0.26 0.74 0.71
Turbinaria 0.31 0 2.19 0.26 0.19 0 0 0.55 0.16 0.64 0.19 0.44
Leptastrea 0.76 1.10 0.35 0.06 0.24 0.33 0.41 0.08 0.93 0.17 0.26 0.42
Pocillopora 0.06 0.59 0.24 0.76 0.39 0.28 0.19 0.46 0.32 0.55 0.32 0.37
Favites 0.24 0.13 0.41 0.26 0.81 0.74 0.10 0.24 0.19 0.44 0.37 0.37
Millepora 0.07 0.06 0.09 0.19 0.17 0.62 0.46 0.70 0.06 0.16 0.60 0.29
Plesiastrea 0.50 0.18 0.14 0.02 0.68 0.10 0.16 0.26 0.34 0.22 0.17 0.25
Gyrosmilia 0 0.06 0 0.10 0.08 0 0.19 1.56 0.03 0.07 0.61 0.25
Astreopora 0.07 0.23 0 0.52 0 0 0.62 0.18 0.15 0.27 0.25 0.20
Leptoseris 0.54 0.33 0.10 0 0.45 0.07 0 0.07 0.44 0.14 0.05 0.20
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Figure B21: Cumulative percent cover of live corals, sand, rock and dead corals at the reef
table. Values are averages of line transect values.
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Reef-flat Coral Cover and Density
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Figure B22: Percent cover of live corals and density of coral colonies on the reef table since
2007.
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Richness of Stony Corals at Reef Flat
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Figure B23: The number of coral genera encountered at the Reef Flat monitoring surveys.
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Figure B24: Top —Shanon-Wienr diversity of stony corals in the years since 2007, bottom —
rarefaction curves for coral genus diversity on the reef table since 2007.

60



Table B4: The most abundant stony corals (by cover percentage) at the reef table and the reef

front sites.

JINDT NRTR SINRIY DO MR (D109 MTINN 95D) 2OXIDIT JANT MMNIN 43 haw

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

61



MIpPom 11°7

DI NIN0AY NI2°207 DOMRMAT QPAPIPR 27P0 1907 NYEARD VX1 NDOR N1PIWS 28R MV
DW SVOWVD 1OR IR 23NN NYIWA NN WY NOIWT NATR PINR YXIA SAIPR P00 YW NG P
2w 7977 0MNN IRY ,INR 222 NPW 231 DY Y0¥ 197 oD NYOWA 2P0 MYEARD NONW DR
D°I1°W IR 2PYN NIWORN 1R 79PN TIR? 2PV 19INA 2P0 Y T NIRRT D°ANRIR NAwn
ORI TOWA NIREAIT NIPNW D°ANPRT NI NN 17DRN D ara

YX7 NIADONT 0% MNR) TUWH 22 NWRT 021991 NTPTRY TN A2°8° 0PNP 2°Nn TR 77770
1R O 2Py (791 MAWI NMIDDY ,DOHTA MIAONT) 771750 DY MODIANT MT>TA2 12w Moy, ("7
1PN MR MAWIAT Y973 MIAPONTI MAWNAT NID DY 1IN 2°AXM AT 1172 ,10 DY .J0p 272 Mawn 1A
Zvuloni et al., ) MW 973 MIXI2PH MIAWIA 1°2 0°°I90727 D0 2w N DPATA 19V IWORNDT 0Ann
.(2008

D17 NONXR Y97 YW RN DPRW NUNW S1UORNA 2w 03 701 "N Sw nvYaw mnnani
N7272 371 N°0°57 172°202 17 ,07°1°2) 2°INRT N2 7277 MM .00 771972 K21 270K 2229900
TI0°37 N310N SN ,NRT QY NPNXR KD MR DA JTARD NPLDIWYDT NI’ DX Ton? A19Y , 003 n0R
2Y YINa9Y TNARY 77 221w 12 21N DRNWM LTI 072 DR NOIW OINKR PW NPAIPR 7100 00X
PR W NI IR IR A JAT 29V 0°OYA0 2ONIN M2AY 03 110 ,MARTA NINNONT PXOP 228N
.PLDPLVDT NMART N?12° NIONWA MWD "IWn D2INIT MN2LVXD oY

D°9721 X7 02 2°9727 LRI 027201 IRYIND 229173 2°7720 DIWS N°10N2 0°P030 2NN 12
DIR ¥ MIIWRN 72173 AYOW AR 2°Ya0 0°97277 .20NKRT YW ANWT 2¢mpan DOV 029NN
IR 71310777 ,0°P037 NPT NATR IR AW 207107 YRIAT .02P0IT 2INRAN TR 932 W
SW 03775 — 09X ,07W2 2R NIAIPR Y1 P P2 ARNWA 2O7IXY NP0 o MY X1 ,"NPR N
.77512 D°INRTA TAR AR 321N WK — DOV

WYAW? MNOIW oW LR"KYP 1720 070 HY Ka3n 00197 AW A0 yup MR nno1 2017 55 wnina
NYX27 072 NONW SINR .09D8A 921 570 9¥ A7 22317 R LRRER 70 HWw 19X PYnn X7 12080
D°991%7 M3 93 MIDYY 1001 09X L3777 DO0INDD 22IRI01NT 2IRY PINN 20187 2P0 IR W01 N°IoN
nws 73wyl (@2on 20-1 10 5w priva) KRR *INR2 NOIWIT IR0 LI DMND 2Py DTN 0N 0°02Wn
X2 YW 9% .K"K¥P2 977 DW INAOND KRG WY MNINART 20w P01 ,712°%7 707 nvno v19% 2017
.22 AR 1IRD DMIW 1730 NI2ITPT 221w AR MR 121V 7070 IR L, NN MW W THaRY 10
JINDIW TITR? IR 021X NI K ,0H1RT10 19INA

mMpPIa 10 MmAn 2020 vana 13-2,0%w wIPwa 2199 09X 9172 3037 TR TR NORT V0
79IPN2 VR TIVON L0172 1T 0PI 2 TITIT 2ONIRA DRI TIVAT NOION NIADNA 17TAIW N2
0°7P0 DY NIVWI 7IV0L 222°WNT QPTIT NI NRTAITAY NPTI0Y T2V VIR AP N9 12
15 92721 (79917 1R7) D173 21K D°IW 12 0097207 ,2007 .70 70 W1 N°ION NI ONIK 01NIwn
20T IDIR ATA VOAD ,I29DD LTWANMY VIR MDY POYA NAIONT 7772 MOV MNWRIT 22w
2020 y°p — MaTIPn 2N YW 2°Ip02 Y0 DYOwn DY oAk 7wy 2019 yop apo anxb avanni
T°R TP0) NRT NAWY ,TIWA .NDOR NPNWA YRINT DOANIRT M0 777 777 IRENI PR — 2021 o
J1IV0T MAPY2 MWWIRNT 2w N2°7N NIA0N W 1907,V DO3N2RT M0 19p 7078 Ixen1 (2022
IRNWIA 7AW 777 DN0PT DOAAYRT MAWIN HW INIDOY KD JART CAADR MAVIA MDY, NNT OV
.MV NPI5N NA0N2 71 TV TR WK NV 721037 70T MNINKRT 20w

LTI 7AW DR T N2 VADIW IR, 2P0 NOIWA CINRA TR XY 19INA YD 7IV0
2w M3 7711 (2021) nivmipn mwa ,45.942.8% Sw 2oamhR 11002 2019 niwa 770112 5-NR
77 IR 71797 7272 37.1+£2.01%— 737 INR2 220K 10°0 1Yn 9V TIwn 1R L7272 34.543.1%
DRI ATTAIY NP2 TAITAT RO 7IV0T MR 12 ARAIY 77,0012 DITAT KIT DOANORT 10°0
0 9173 "NYR NN RIPIT YXINNAT TV OV VoW NI

,22.6+3.2% 9 W 71w 0YA 39V DN NATR OINR2 20 1R MARYR DW vXIanT M0 NN
POV MW 377R1 ONW N NR2 23 L2019 vopa 24.9+4.5% -1 nnTipn mwa 21.9+£3.0% nnwb
1w 18.6£2.3% -2 nnTpn mawa 16.2+1.5% W 77vn JaR:7 39K M0°02 19

62



TIRDY ,MI°X KW 22w 901 INRY IR2 2020-2021 201w ARXAIW DANPRI 1002 777 77070
NOAINTA AIY0T YW ANYUADNR YA DYTTNIT DWW WA NPIINA TIWA ATThI 090 a0V
O7IN MNWRIT MV NIV °IWH T3 PV 1R DPNW2 2°°07 2222981 °10°3 .2020 yon wina
190°1,2020 72 AR AIY00 SW ANV MW NV 707 9D 1907 LIART N 2019 18n 3707
IRTNA DRT 31299 Q7P 2R L MWWIRNT 270 YW 1N N2 Piant 0t 120 mwnw

TIYOY 71220 ORIN ANT IMIPADA ARXIND DAIWT 1°2 N MITA MTIN \AW DWW XA
0% AR 229K M0 NOWAND YW 172X NI2°1 37077 QW 003 DT

IR LNATIPA WD ARNWA2 10°02 9P DY WS ARNAI NNWN WY NI DATR 00N Iwa
(252 91R) 7o nYean *197 ,2019 nIw W IR ARNWNA 727 5702 TN 1TV M0°07 2w

Stony Coral cover [%]
40

35
30
25
20

15

10 e FOrereef e Reef Table

X K O A @ O O DV A DN L O AN DO QNN
L L PRI NN DD D
LSS S S ¥ S

SR (NI NRTR NN TR PRIAR) "NPIR NP2 2997 AR 3IMYN T0I0RT IURT TINN 1252 1R
H1793 N2 DW INIWOAT DR NIDPRIAT 2OIWST P2 NIDITA NITIN NOINT AP NN DI ,N0IWIT YN INRD)
S
Figure B25: The percentage of live coral cover at the “Eilat Reefs” (the average of the eight
surveyed fore-reef sites), in black, 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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"Eilat" coral size fractions
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Figure B26: Top, coral colony density by size groups during the monitoring period. Bottom,
density of “small” coral colonies versus the density of all coral colonies in the “Eilat” reefs.
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Photos: O. Omessi, March 2022
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Figure B27: Coral reefs at Eilat covered by macro-algae during strong algal blooms that
followed deep mixing of the water column in spring 2022.
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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.

Species n Relative abundance [%)] n/m2
Stylophora 51 36.4 0.50
Millepora 34 243 0.33
Rhytisma 22 15.7 0.22
Porites 12 8.6 0.12
Dipsastrea 5 3.6 0.05
Favites 5 3.6 0.05
Acropora 3 2.1 0.03
Platygera 2 14 0.02
Seriatopora 2 1.4 0.02
Acanthastrea 1 0.7 0.01
Lobophytum 1 0.7 0.01
Montastrea 1 0.7 0.01
Paramontastrea 1 0.7 0.01
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Figure B30: Top- the average density (colonies/square meter) of all coral genera and the
dominant coral Stylophora pistillata found in the lagoon during the monitored period. Bottom-
the total number of colonies and of coral taxa surveyed in the lagoon during the monitored

period.
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Figure B31: Changes in coral diversity in the lagoon since 2004, according to the Shanon-
Wiener index, estimated using the Past software.
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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 meter-square) 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: Inter-annual and seasonal comparison of coral settlement at the Nature Reserve
(top), Katza (middle) and Interuniversity Institute (right). Left — the average density of coral
spats at different time intervals between. Right — the average number of polyps per spat (size).
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Figure B37: Belt-transect survey of motile invertebrates: a diver holding a T-shaped stick passes
along a measuring tape counting the individuals found under the cross-arm. This makes a
sampling unit whose length is defined by the measuring tape and whose width by the 1 meter
long cross-arm. Photo: Tomer Shaulov
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Table B6: Total abundance and average density (number per 1m?) 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 0.265 53 0.025 5 0.08 32 0.015 6 0.03 12
Other Urchins 0.04 8 0.005 1 0.093 37 0.01 4 0.048 19
Total Urchins 0.305 61 0.03 6 0.173 69 0.025 10 0.078 31
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Figure B38: The average density (per m?) of all mobile invertebrates (top) and sea urchins
(bottom) at the sampling sites.
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Figure B39: The average density (individuals per m?) of all sea urchins at the fore-reef sites
(top) and at the lagoon (bottom).
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Figure B40: The average density (individuals per m?) of Diadema setosum (top) and other
urchins (bottom) at the sampling sites.
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Figure B41: The average density (per m?) of feather-stars (top), Sea Cucumbers (middle) and
Sea Stars (bottom) at the fore-reef sites and the lagoon.
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Figure B42: (A) Algae settlement plates. Two plates in the array are exposed to grazing by
herbivores, and two are protected by a wire cage. Photo: Nitzan Segev (B) Every month divers
replace the two settlement plates that have been in the sea for two months. Photo: Ruti Reef.
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Figure B43: Average chlorophyll a on exposed and caged settlement plates in 2022. Each bar
represents one month (calculated as an average of three plates submerged in the sea for two
months).
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Figure B44: 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 B45: Average chlorophyll a during the months April-May on exposed and caged
settlement plates since 1997. Each point is an average of three plates submerged in the sea for
two months.
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Figure B46: Average chlorophyll a on exposed (blue) and caged (red) settlement plates at the
Nature Reserve in 2022. 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 B47: 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 B48: An exposed algae settlement plate from the lagoon.
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Figure B49: The annual average potential benthic algae growth on the reef slopes across the 1UI
versus the mixing depth, since 2004. Years of deep mixing are marked.
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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 (PC)
Omnivorous: both animal and vegetal material (OM)

D°0277 1°2 0O NTIMY DX 921977 191 7 7X1 01257 ©°02 Y2 MW M0 SW 57702 11901 D°ATH
3 M7791A77 N0 MDA YW 3770 N1PIW IDINA 721 NP WK NTO TIVA 0371 aVD 932 .07 1
NMIRI? 9207 N1AR 92187 5F 1R N0 HW 20900 D DY IR 0147 2T LTI B0 TR I T '
DONNT P2 PY W — A998 MV 3712V IWOR? T 11101 12 PN ,NNR N2 770330 1791 90 DR

°197 7YY 0977 POV By 7 7X1 %1297 0°02 OV 37017 N191 — DO NTVAY 23T T2V 137 7370 M7
mMawIn 931 (770327) DT DTN 0202 — NOYPIPI 12 QAT N2V NPT WY 2w AT pIY 000
JTAINN2 20NN DOANIRT

NN (NPNWS 1WR1) 237 NOYPIPY WP T0R TR VIND D372 77T 2010 1w DY DNIEp
TR M0 (770327 0302, 7 A¥IXT DI TIR) DINT NN MIXP 0T QY 3mwa P 07 oY apna
MP7 5 0o nnan) 209980 2°PRINNR ARPAT MTP? [UWS NPIPA AR .0°O01 MY NIV 777747 Y070
0°72W WK 277 NTINY SI2IW Q3T N’O0 72°1NA 7T 7T 27D NR? L1230 MPPYOY 09371 NI WORY
NIAD 7700 70 9 TIVIM P72 00T 1907 ,00AT NP T2V .NIRAT MPTI WY Wna 570380 [91a
DY M2 MpaR WIPw 02 nwa °7,79 YW1 .a912 apaRn SW [917 N2 2193 pnn TNk 0037 DW m1op
.071W5 172 QAT N2V M7 MITIN NIDXI 1971 2719017 22372 12°1 TINR 21707 NIn
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D°022KM NPYRIPT "191W D37 277901 ,MPT WY TWH2 2T NTIMYA D2I0WA 0237 N0 XY
NIAWIAM MOYIIRAT DOXMWIRAT MIAWIA ND0I ANK T 77037 0°02 "IN DOXNMWIRAT MIAWIA NR
P

77207 7127 PO S0 O 2O1°OPRY 007 21703 NP2 0N QAT 01 92 AORA X7 Q%370 NN2AN
,O°° NP2 D007 DA%P ,0°370 0191 1°2 .917°37 NP2 SDIRAY PRI ,am1na L, 772 NIPND TINWNY AR1T X1
2PN OYI2P 21N WO aNMIVY .20 02T P FIANAN PO 1Y 1971 2PN SY1ap arRY 2077
,197 .0°A77 NN2nK PR TR0 10,2179 N°22 90007 W P RD T 92,1997,V NP3 an¥ony
NN 791971 ,7P07 VIR JAT2 71200 YW 282 NIAN N0 T 70w NINA1 XOTW 993 0277 NN
927,73 15 717 099210 2NN 07 9V A1 NN 2°°PNR 0°IP0 ,NRT OV LAWY T 192 DA 77K2
NVIT NDIPN TIRY QAT NN MR PR ORI

.0°DN2 1DYIW 22177 DW 1992 M DY) 091 MR DV DWW 27772 ,0°3 71 N2 7327 13121 0K 92
SW M0 72 N0 DAY IRAWT NP LPVAY TIRINW 09,07 DY VAN TV 12WIN 227710 99
.95%

nX 11127 nan Sy .(Multivariate analyses) ooanwn n27 ArLIRa WRdw 70 HY 121 0°377 1120 712
D°INRT 712 7Y RN, (Bray—Curtis dissimilarity index) 110277 9X 77 2w0 02377 NMNan P2 nwn
0°3777 1120 7127 DY 2OIWT 2NRT D anYOw .0a°W MMOWM 2170 2977 NIAN N TR 200w
.(Analyses Of Variance) ANOVA °1r2n nyxnaka m1nas
DR 03192 22107 W DR 99PWnn 772 K17 200 AR LINK 902 2N 09370 NN 201N W
D°771 D01 N M 2pwn o°%apn o°%101 0°°n 12 ,Shanon (H') 11 2wn .noomea ammow
ATV DINRT P2 IPR DT DWW YRINAT R N2ORA DN DW YRINT 22100 A W

NIRYIN

Mnown 21-91 2011 51-5 222w ,01077 9INR 952 0937 6637 9277 702 171901 MW Tpoa

1721 22w P2 2NN DRNWT 20N P21 22w P2 LY TINWA DK 92 DATAT DT 111°on
77202 0°1101 DK 922 0097 10N DATAN PTIX LIRAT NTIY 02T 1901 21101 070 DY NOWYI DO
.77 27D 7102 82 777202 1IN1 PO NIRKIN V17D 72

NP2 2°12WR 22771 237 3038 ,7IN0n NYRIRY TINRA 2210w 007 169 mawn B9 00371 03
-3 NIND TWRD ,2°ANOR MAwn 248 17901 19 113 .71y 0o NTIYa 2»nn 0°37 3430 -1 ,n0vppa
02707 DY Mawrn 1 3n 40%

D°37 2w NMITA NP2 Mo 22 YA MnTIp 20IWn 12972 23 7w 1190w 591377 2370 1900
LOXTAI MW DR TIRN 722730 77 1P Mpa? e 177900 IR 1nvans CAtherinomorus lacunostus pnin
.0°37 3000-22 7077 72772 0190 TARI FIW: 99937 ITRNY 019177 RY IR NMINIART 2°IW2 1901 R PN

372121 MIRDAv2 L, 3.7 79032 73303 0YIP0IN 2OINRT NWIRWA DPINORAY DO N

.29PDIT 2RI FTRORT NTOTY 2OXTT D0RY 1IDTIW DOXTT DR ,ANTAT DT 172 Thaw
Table B7: Sample size, the number of fish (individuals) and the number of fish per sampling
unit at the Eilat reef sites surveyed this year.

Site IUI5m IUI 15 m NR 7
Number of sampling units 19 6 20
Total number of fish observed 544 746 2147

(without Atherinidae family)
Number of fish per sampling unit 28.6 124.3 107.3
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TOW N2 Y037 A7 (502 1K) 27NPRR 200 DW 3T DR N1PIIWA N1 MIRIDIT MINOWHT Nwan
TDXI T A7 .0°1M7 A2 M Mpaa o0 wR (Atherinomorus lacunostus) Atherinidae - nnown?
D TI777 0°INR2 PO DRI NP .ApaRR 027 100-300-52 1279317 Mpaoa ancaT M 46 Tinn 13-
?I0 0> DD 1777 N2 1937 3w A7 . 15-1U L any pinva anxa wren: 82 R L,5-1UL - 7-NR
Q° N°1D 9aR ,0* NP T Anowna o1nn 93 XY .Serranidae nnownn ,(Pseudanthias squamipinnis)
-1 Nnown 3NN 00019 4-200-22 7901 T 3T NP2 TY NP Mo 995 7172 770 A0
1wy (Neopomacentrus miryae) »n nnehw Sw31 apwa N mxivian an»n Pomacentridae
DO PIW .NOYRPIPY W0 0O NTWAYA 000 2P oon onvaw ,(Pomacentrus trichourus) 2ir 129
o (Dascyllus marginatus) o>9wi nonoR o 72T AW 1IN T nownn 0¥
MMIWY 0N 2077 .0°NPRY TIN0 Nara v navp mpaa ona ,(Chromis viridis) npapae
.(Thalassoma sp.) nonwn 701 Labridae -i1 nnown Hw 72

TNR2 0207 5 PRIV AT NRA 0°%101 °377 1°0 Acanthuridae-i ,nIXIn1 Mo Mnowna Pan
.nvp Mpaa nw (Acanthurus nigrofuscus) onws 102 P> w21 1o

aNY°2 7I0P AN 0°IP01T QAT IRW MIDDRW R¥A1,MTA M2 27730 Atherinidae -7 937 RS
Mo 0% aR¥A1 15-1U1 -1 7-NR 029082 .00om° Jop 0°%1917 2°377 XY 2w apbn o3 121 5-1U1 anxka
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Figure B50: Fish community, by families, in the surveyed sites. Top, number of fish per
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sampling unit of five most common families. Bottom, number per sampling unit of all other
observed families. Families with <1 fish per sampling unit are not shown.
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Figure B51: Species richness and Shannon diversity of fish communities at the surveyed sites
since 2020.
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Figure B52: Rarefaction curves for species richness at the surveyed sites. Top, accumulation
according to individuals. Bottom, accumulation according to sampling units.
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Figure B53: Rényi diversity curves for reef fish communities at the surveyed sites.
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Distribution of reef fish trophic levels
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Figure B54: Distribution of reef fish according to trophic levels at the surveyed sites. Top
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densities, bottom fractions.
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Figure B55: Distribution of reef fish according to trophic levels at the surveyed sites in 2020-
2022. Top densities, bottom fractions.
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Figure B56: Distribution of reef fish according to trophic level (left) and major families (right)
since 2007.
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Figure B57: Distribution of reef fish according to habitats
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Table B8: Average occurrence (per sampling unit) of fish families and corals at the Eilat reef

sites surveyed this year.

Family

Blenniidae/Gobiidae
Mullidae
Pinguipedidae
Pseudochromidae
Synodontidae
Tetraodonitidae/Diodonitidae
Acanthuridae
Apogonidae
Balistidae
Chaetodontidae
Labridae

Lethrinidae
Ostraciidae
Pomacanthidae
Pomacentridae
Scaridae

Serranidae
Siganidae
Atherinidae
Caesionidae

Coral inhabited by fish

Coral without fish

Habitat

Benthic

Bentho-pelagic

Pelagic

Fish abundance at each site

(Total number of fish observed)

IUI5m
10

34
2
3
4
7

88
0
19
34
50
24
6
12
91
19
11
33
1500
97
22
70

IUI15m
2

6
0

133

483

34

24
27

NR7m
36

32
4
11
3
1
87
0
8
43
115
57

1137
40
529

1500
58
45
63

Mean fish number
per sampling unit

(£#95% confidence interval of the mean)

UI5m
0.53 (0.4)

1.8 (£1.2)
0.1(+0.2)
0.2 (x0.2)
0.2 (£0.2)
0.4 (£0.5)
4.6 (£1.7)
0
1.0 (+0.5)
1.8 (x0.9)
2.6 (x1.6)
1.3 (0.9)
0.3 (+0.1)
0.6 (£0.7)
4.8 (£2.1)
1.0 (+0.5)
0.6 (£0.5)
1.7 (£1.4)
78.9 (+65.4)
5.1 (+4.1)
1.2 (+2.1)
3.7 (x1.3)

U115 m
0.3 (x0.9)

1.0 (0.9)
0
2.3(+1.3)
0.2 (+0.4)
0.2 (+0.4)
1.8 (+1.8)
0
1.2 (£1.2)
1.3 (0.7)
5.8 (+8.5)
0.3 (+0.5)
0.2 (+0.4)
0
22.2(+7.3)
0.2 (+x0.4)
80.5 (+103.1)
0
0
5.7 (+8.8)
4.0 (x0.7)
45 (+3.8)

NR7m
1.8 (+1.0)

1.6 (20.7)
0.2 (0.2)
0.6 (0.3)
0.2 (0.2)
0.1(¢0.1)
4.4 (1.7)
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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 (PO.) 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
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stations. Bottom, monthly chlorophyll-a concentrations at the coastal water sampling stations
since 2004.
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Figure C10: Top, salinity measured this year at the coastal stations. Bottom, Monthly salinity at
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all coastal water monitoring stations since October 2004. Gaps in the data reflect failure of the
analytical instrument.
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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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Figure C12: Annual average SST at the “Open Sea” sampling station displays a rising trend
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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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Photos: G. Koplovitz, August 2022
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Figure C14: A turbid upper layer was often observed near the Kinet channel that collects runoff
and effluents and runs to the sea at Eilat’s northern beach.
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Figure C15: Locations of plankton net tows adjacent to the North Beach and the Coral Nature
Reserve of Eilat.
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Photo: I. Kolesnikov
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Figure C16: Fish larvae collected close to shore at the northern beach of Eilat (NB) and close to
the reefs of the Coral Beach nature reserve (NR).
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Figure C17: 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 C18: 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 C19: The density of foraminifera individuals (number/gram sediment) at two soft
sediment sites, at the north beach (NB) and south beach (SB) of Eilat.

121



SRV DT INRAY OO NITT NRD YT TUT WIAITOT S10M QIINID QIIDIIATID 930 123 Than
Table C2: Benthic foraminifera identified at the North and south beach sites.

2016 2017 2018 2019 2020 2021 2022

Affinetrina cf. A. quadrilateralis NB SB NB
Agglutinella NB SB+NB SB NB NB
Ammonia SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB
Amphisorus hemprichii SB+NB SB+NB SB+NB SB+NB SB+NB SB SB+NB
Amphistegina 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
Assilina amonoides SB+NB SB+NB SB+NB SB+NB NB SB+NB SB+NB
Bolivina SB SB+NB
Borelis schlumbergeri SB+NB SB+NB SB+NB SB+NB NB NB SB+NB
Brizalina SB+NB SB+NB NB SB+NB SB+NB SB+NB SB+NB
Challengerella bradyi SB
Cibicides NB NB NB SB+NB NB NB SB+NB
Clavulina angularis SB+NB SB
Coscinospira hemprichii SB
Cycloforina SB+NB SB SB+NB SB+NB SB+NB SB+NB SB+NB
Cymbaloporetta SB SB+NB NB SB+NB
Discorbinella rhodiensis SB SB+NB SB SB SB SB
Elphidium SB+NB SB+NB NB NB NB NB SB+NB
Epistomoroides punctatus NB SB+NB NB SB+NB
Epoindes repandus NB SB+NB NB
Fursenkoina NB NB SB
Globigirinoides ruber SB+NB SB
Globofissurella SB NB
Hauerina SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB
Heterocyclina tuberculata SB
Labrospira jeffreysii NB SB+NB NB SB SB SB+NB
Lachlanella SB SB+NB SB NB SB+NB SB SB+NB
Lagenammina SB+NB NB SB+NB
Miliolides SB+NB
Miliolinella SB+NB SB+NB SB+NB SB+NB SB SB SB
Nonion SB+NB SB+NB NB NB SB+NB SB+NB NB
Paratrochammina madeirae SB
Peneroplis planatus SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB
Planogypsina SB SB+NB SB NB
Planorbulinella larvata SB NB
Planorbulinoides retinaculata NB
Pseudoaurinella dissidens SB SB
Pseudocibicides SB+NB SB+NB SB+NB NB NB SB SB
Pseudomassilina NB SB+NB SB+NB NB SB+NB SB+NB
Pseudoschlumbergerina ovata SB SB SB SB SB
Pseudotriloculina 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
Reusela NB SB SB NB NB NB SB+NB
Rosalina SB+NB SB+NB SB+NB SB SB+NB SB+NB SB+NB
Schlumbergerina

. . NB
alveoliniformis
Siphonaperta SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB
Sorites SB+NB SB SB SB NB NB NB
Spirillina NB SB+NB SB SB
Spiroculina SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB
Textularia SB 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
Trochulina sp. A NB SB+NB SB+NB SB+NB SB+NB SB+NB
Varidentella cf. V. neostriatula SB+NB SB NB SB+NB SB+NB
Vertebralina striata SB SB+NB NB SB+NB
Wiesnerella auriculata SB
others SB+NB SB SB+NB SB SB SB+NB SB+NB
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Figure C20: Deformed benthic foraminifera found this year at FF sampling locations offshore
from the Kinet channel outlet.
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Figure C21: 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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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

(2"N 970
Table C3: Meiofauna groups identified at the North and South beach sites (listed
NB SB
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7V ,0°7°°177 ON2°202 (221 0M) SRITR NPR 77X aNPYD TAT2 0377 221907 NOIANRT 1WwYaa
SW 00 007D ANWRI? ¥29177 19177 2009 TR WA 0221907 M0 NRY DWW IWIws YW 9PNk
7T PR RP1,2016 nawS 7y mn"72) Operculina ammonoides PnY Tp°va 223w 2219710119
IN127 M NIDTIWAT MDD TP INIRA 12177 93 IR NPIRDIPYM Mpr7a .Assiluna ammonoides
921X72 YW NVAATA NDPN 0107 TV 12731 1277 010 020097 1901 ,(Operculina ammonoides
PR IDINA 2173 20217577 D1pn 0°vn 80 140 NPMINKRT MINN2 000 0°YI9T 190K WRD ,2009
(223 971K) 0221997 Dpan 0°vn 201 0 PN NIRYAIT NN 798D

O.ammonoides >7> 9¥ VoW1 77T LIAPTOL T 2077 °3 R¥N1 2010-2012 512 1PLIw N7
W40 1 W20 ,0 n1ann2a 7°5v niaana XA KI1°70 0737 27097 NN

126



*10°97 M3 WK L,2PTN MINDVW NITO 2PN IR NPNIPRT 12w ann 2012-2013 a7na
07079 IRINAI K7 MNDYW INR? 77 ONW NP7 303 PT 1202 N°1INIAT 172°207 YW Q%201 2P0
nRY W Awenan ,2013 9912 onw2d MIPAY T NN 723707 110V 520w , 01702 00
2012 2 9wRn N 292721 1°77,091°00 1A O3 113 ,012°70 0737 2°°1 070197 1901 ,MIDYWn

7907 71971 2015 NIw2Y N0 770 0% MDY IRY 2110127 22197127197 NN MWYIRDT

2Y7A77 0°097 1907 ,797 N2vn 2012 nawa eawn 2173 (W20 1Imn 72%1) MInng 2172 KIn702 2107
17mAY 2997 TPNT WK 0°21707 DRYIT IROW 77177 702002 27209 — w0-1 w40 nianna X¥ni ana
.(wO0 marn 3% w80 arnnn)

72°077 .W20 7N 72%7 NN 922 11AYT0 0732 21T 0OV 190N 770 NN 2016 nwa
;Y (2015 7w 1™T7) 2015 19002 519X T PR 17791 LWONIW MOV IR AT APKR T AT
TI0°1 NIRN P2 7R, W20 73mn2 a7 wnl X7 2016 NIw TR .0 V122707 NN Y07 R
.0"0n 40 Y vap:

2019 % (W0 marn2) 2018 niwa X°wH AyaIw ,NInNT 932 0°0197 NI DX OV ARxN1 2016 1R
TIY0N NP0 IRYIND OYIN ,0°WIO7 MDY 7777 AR (2020) nnmpa mawa L(w80-1 w40 ninna)
S1DXT I NI NTOAT D22 09X, AVADY 27 VINTO 9 FIW ANINA YR W YW apmn nmTa
902 axxn1 7w ,w80 -1 wi niarna 2020 nIwh omea 22055 NIDYOXA OV AREAI NRTIPT MIw2
STV TIWD AR 02097 NI1DIDRA 7777 NINNT

0°217277 M11°D IROW DUNWRIT DWTITA 72°370 NIANN2A V122702 2N 011D YW VYNNG DIV
stipulacea o°17 2WY 77Y7 ,721 7707 01012 DD TD W QYR 7IWOHR RY T 112°20W 70 HY 302N
TR 077 2WY YW NWTINN YOI NI N1N2320 MY DY TV IR SYAL 19INA YD Halophila
W NIPR 2% 2w 70°19 NP10m 2009 VOMNIR WTIN2 ANWRI? TTVIN Q2377 22170 2P 112w
MIIDLWY N W MYIDT AR 73,191 INROW 22w TR D°0°DOR 0°1° 2w NMID0ANTY V0N
LA NWWIRND 22110327 039911197 N0

TPXOPI0 DWW OWR TIIN ARITW DIPPW DIDT MR 2IPY? 77 1NN D°ATT 22190 DRI INRHY 2°wa
UK M MINWA D17 MINNA INW 2XP2 WANNT 22377000 WK LW 22719190719 2191 NI
(243 1K) 20377 72195 1°7 12 23PORR MNP NINN2 ANY

Q°31077 190N ,TRY 221N 291N TID 1N DWW 777 77 DTN 2013 A0 Hw mnsuws kb
0P 22192 MI1°D ARY WRA NV 0N 79 26

NPT MPIDY MBI TR YRRD vewa ,2015 niwa ,uanTon T12°Y% M0 I 715N W notiD av

773 7172 R? .MINTIP D°W2 WRA 72372 D173 W 201057 1A 2111012 22719211710 2101 D 1M
2% 2015 187 2°IW3A IR L7207 YW ONIMR W AXD 701 TI9NWIW 70T NP1 WP MWhn
a1 229177 7907 2017 NIw TRA NATIPT Q21w WRA 227123 2°27Y DY NN 2ON 20170 1907
MD°0¥2 11 .0°1°»77 2977 HY A oW X2 2020 NIwa 3217347 7IV07 3 ARIN MYP MITIN QY ,20%° Ly
DOVTY IR AT TIWD ARNYAL LINTO DIX7 2°1°) YW N JOR 190N MANNT 932 77 MW 000007
TR DOIPWD DA

127



250

200

150

100

50

250

200

150

100

50

250

200

150

100

50

_st0

Individuals/gr. sediment
\
~ \
/ \ / N
) / \ / N
) Burial by / / N
4 Final removal flash floods ! \ / [
of fish cages \ / \ /
’
J VAR / \\ /
’ \ 1 / /
,/ \ /
4 E - Extreme
.- _i— - 4\ - southern storm
< T T T A T T T T T T T T T T
W40
/ ST T =9
/7 |\ . s ~
| _A /7 Sl
-, \ / \ /
/ \ / \ 4

Tk Nl

T T T T T T T T T T T T T T

2, 2, 2, 2, 2, 2, 2, 2, 2, 2, ) 2, 2, 2, 2,
Loy gy Uy, Ty, g, Mg, M, Tl g T, g g, g, s, s,

SIVIAN INZNT N2 WA DT 'R 22990 INNR 2 2MIINIR 2YISETIE DR 20T nIDUER 235 N

.(Oron et al., 2014 ,337K >w "7 :2010 naw® 7¥ 2°1NI) 2°297

Figure C23: The density of live benthic foraminifera individuals at the "*Fish Farm" site
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2014).
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Figure C24: The number of live foraminifera species per gram dry sediment at sampled
locations since summer 2008, immediately after fish cages were removed from the area.
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Figure C26: Seagrass cover during winter and summer at four depths in the northern and
southern beach sites of Eilat.
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Figure C27: Seagrass cover during summer in the northern and southern beach sites of Eilat.
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Figure C28: Average seagrass cover in recent years at four depths in the northern and southern
beach sites of Eilat.
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Figure D1: Temperature profiles measured using a CTD during the monthly monitoring

cruises. Station A is on the Israeli/Jordanian/Egyptian border (>700m), station OS is halfway to
the northern shore at water depth of ca. 400 meters and the Fish Farms station is close to the

northern shore of the Gulf at ca. 50 meters depth. Bottom — an annual time series of

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 a CTD during the monthly monitoring cruises.
Station A is on the Israeli/Jordanian/Egyptian border (>700m), station OS is halfway to the
northern shore at water depth of ca. 400 meters and the Fish Farms station is close to the
northern shore of the Gulf at ca. 50 meters depth. Bottom — an annual time series of salinity at
Station A at the depths in which water was sampled for analyses (black dots).
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Figure D5: Changes in salinity at Station A since 2004. Black dots represent the sampling
depths.
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Figure D6: Dissolved oxygen concentration profiles measured during the monthly monitoring
cruises. Station A is on the Israeli/Jordanian/Egyptian border at ca. 700 meters depth and the
Fish Farms station is close to the northern shore of the Gulf at ca. 50 meters depth. Bottom — an
annual time series of dissolved O2 concentrations at Station A.
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Figure D7: Changes in concentrations of dissolved oxygen in the water column at Station A
since 2004. Black dots represent the sampling depths.

D PIAY M2 DY DOIWA .0 NTIY 932 DA TEAMT MAD DR XM 00 NTIYA AT TR
NPHLID TV MITY WRD ,2PWH MWD YR DA JEAMT 1127 T00MUKT Y YN DRI DOpRIvT 990
L7177 212797 172 201w (PNN-2Y) MO0RT BT NavaY S0InT NIIRA JEAMT 2197 IR ROAA? 7Y
0P 2012 NIW TR IR WWT PR ARYIND TV QP DM T8RRI NI TN VR 9T
DOIW N2V AW T YA TN YXINNT TNIWT AT BRD 70 DATIPA FIWD) AT 18T AR
TXAMT MARA T2V PNV 212790 MApya ,mwn .2012-1 2007 5w 2pny 222120 *199 ,2011-1 2006
(87 77K) 2007 NIwa TTRIW 7T T TIVY QAT NTIAYA VXM NI

145



Dissolved Oxygen inventory Annual Average DO
145
150 4
140 1
8
£ 130 =
s £
o
120 -
£ £
Y E
a 110
W
100
NN N NN DN DN DN DN DN DN DN DN DNDDNDNDDNDDNDNDDNDDN
O O O O O O O O O O O O O O o o o o o
© © O 0 0O R PP PPEPPRPEPRPERPRNNNRN
A 00O N ®© © O FP N W H O O N © © O F N
Oxygen (upper 400m) Oxygen (bottom200m)
88000 45000
86000 o
0000 +——%% 3 «
— 84000 = ‘Qqs Y A
£ £ 35000 . s W
< 82000 = ~, s
g g x. %“ ¢ w
o
£ 80000 £ 30000
£ 78000 £
25000
76000
74000 +—r——r———"+—T—"—TT—"—T—T—"—— — 20000 4+——————T——T—T———T—T—T—T—T——1—
S Ly Lap 4am Sar Lo Zom Jap I3 m o Lop Jap D3p o Lop Lap Dam S 4, S Liap Sap Lan Lop Lo Lo Lo Lo Lop Lop Jop Jop Jap Jap Lap Lap Sam 4,
030808030508 23 2733311818 T3IF IS 3G 3720 e P A LS TN Y Y T T

MITOTR ARRT O (TP 2004 RIS IRD A TIMNS 29T NTIRY ORMAT JRAMT RN MW 187 N
2027 2°°NRR2Y (FRRR) 22115 2vwnn 400-2 13RR7 :un L(PR9R) SN pemn (RRwR) nPwTIn
(Pnn) opInyn
Figure D8: Changes in the dissolved oxygen inventory in the water column at Station A since
2004. Top: monthly inventories (right) and annual averages (left). Bottom: the upper 400m (left)
and the deep water (right).
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Figure D9: Changes in dissolved oxygen concentrations in 400m to 700m water depth at Station
A, since 2000.
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Figure D10: Depth profiles of pH values measured during the monthly monitoring cruises.
Station A is on the Israeli/Jordanian/Egyptian border at >700 meters depth, and the Fish Farms
station is close to the northern shore of the Gulf at ca. 50 meters depth.
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Figure D11: Changes in pH in the water column at Station A since November 2006. Black dots
represent the sampling depths.

148



nYIHPIR

-1 CO3%) L12TP>2M LIATPA 11 1127172 POV ,a°HA MWHRT NI 11212 7T K7 NPI9R9R
TPR) DOPRIWA P2 T DNV WA 17 ,TRD TR NPIHRORT M7 2037 v L(Anknna HCOs
SWTINA N DO1123 DWW, PP IRY DORWII PV 012 NPIHPOR YW noone 0v0m1 20w (127
IR VYA ,77IDR WTINA L2127 AT ,Y0 WA 20 NTINYA 1TTA1 020201 NPIHPYR Y .2127vn
SW NYTHPOR ATTNI PR WIIN2 .INY 7207 000111 NPIHRDR 237V IREAI 120,708 VD 212w
0019 oona 2.511meg/kg Hw n1hHphR 77721 120 227982 12°K 2.520meq/kg

VYN 7123 2°2RT WM ,DNNMNT DN TWRA LYA 73111 DIPHYT M2 NPIHPIRI PURT WTIN2
Ny

St. A
Alkalinity/sal [meq/kg]

Q
&

2.49

[N
o
o
\
T/\t*m

e

./
R

200

w
o
o
¥
|
<

400 +—*rwir—rr————————
—+—Jan

Depth [m]

—+—Feb

——Mar

v

o

o
*

Apr
May
600 =00 Jun

July
—+—Aug
00 PO Sep
Oct
Nov
Dec

bw 2017 91232 IRXAI A FIIN DWW MWOIT NIAVDTID 1TTRIR DD 2T AT NPIVPIN 0 1127 R

29R 700-1 hund bR priva avRR/ITv/eRaw
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 (NOg3’) concentration profiles measured during the monthly monitoring
cruises. Station A is on the Israeli/Jordanian/Egyptian border at >700 meters depth, and the
Fish Farms station is close to the northern shore of the Gulf at ca. 50 meters depth. Bottom — an
annual time series of dissolved NO3 concentrations at Station A.
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Figure D16: Changes in the concentration of total oxidized nitrogen (TON= NO3+NO) in the
water column at Station A since 2004. Black dots represent the sampling depths.
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Figure D17: Changes in the nitrate (NOs3) inventory in the water column at Station A since 2004.
Top: monthly inventories (right) and annual averages (left). Bottom: the upper 400m (left) and
the deep water (right).
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Figure D18: Changes in nitrate concentration water depth of 400m to 700m at Station A since
2000. Data from the years 2000-2002 were collected during the Peace Park Project and are
provided courtesy of Prof. J. Erez and Prof. B. Lazar.
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Figure D19: Phosphate (PO4?) concentration profiles measured during the monthly monitoring
cruises. Station A is on the Israeli/Jordanian/Egyptian border at >700 meters depth, and the
Fish Farms station is close to the northern shore of the Gulf at ca. 50 meters depth. Bottom — an
annual time series of dissolved PO4 concentrations at Station A.
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Figure D20: Changes in the concentration of phosphate in the water column at Station A since
2004. Black dots represent the sampling depths.

Mn3 2012 77172 73201 2w 2008 nawn 0 22IR 0912 02177 VODIDN AR axXnLx 2007 niwa
DPIAYI 0°12 VODIDT NARN TA MINNRT Q°IW2 .2W IN9Y 7OP2 DI ,TRD 777 017 NTIAY VO
-12007-8 ,07IP0 PNV 212997 NIW M2V ANOXIW 77702 KD IR ,PINYI 212997 MIApY1R 0P W T
,2010 nwa *29n 7% AY°AT 070 NTIMY2 NORYAT NYXINAT NPNIWT ¥ Mnd (217 1R) 2012
VODIDT NI NATIPA MW .Nawnny 79y maws 2018 nIwn Hhm IR 0°10p 0OMWn NININRT 201w
212V M2APY MW MV DAY TWH T772IY N2 TMANT 0T 20 DTN TART DYXIanT
yXI27 .2008-1 2007 203wa aRXAIW 77702 X2 TR DRI VODID W YXIMNT SNIWT TARNT VR PV
2012 naw Hw ma 7123 LY O3 TIWN NI

158



PO, inventory Annual Average PO,

2PO, (umol-m-2)

2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022

2

300500§OO§00§00§00§010201;01501501§OI§OJ§OJ§OJ§015025021023
PO, (upper 400m) PO, (bottom 200m)

90 90

80 80

70 T0 i —
E 60 Foo- :
S50 Sso
o o
5 a0 5 a0
£ 30 - £ 30

N
o

N
o

=
o
=

o

o
o

Sy Liap Sap, L35, L3p Lam Lo Jop, J3p L3p Sam Lo Jop Jap Lap Som Sop Jop 3, Sap Sy, Lap Lop Jop, Lap Lo J3p, Lam Sop, J3p Sam Sop, Lap o Jop Lam Sop 43,
0708067030808 I3 7 L3 IS g SIS TG LS 22 070805050508 I 7 T3 3G IS Ig LIS LG 2 72>

NPWTIN NITOTA2 BRRT 70 Apnh L2004 IR0 IR A IR 297 NTIRYS VEDIDT MARRI 2 1217 1N
((TRom) opmps 2vmaY (FRPWR) DALY 20T 400-2 3RRT STURY L(PRIR) NI pxmn (FRRen)
Figure D21: Changes in the phosphate inventory in the water column at Station A since 2004.
Top: monthly inventories (right) and annual averages (left). Bottom: the upper 400m (left) and
the deep water (right).
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Figure D22: Silicate (Si(OH)4) concentration profiles measured during the monthly monitoring
cruises. Station A is on the Israeli/Jordanian/Egyptian border at >700 meters depth and the
Fish Farms station is close to the northern shore of the Gulf at ca. 50 meters depth. Bottom —an
annual time series of dissolved Si(OH)4 concentrations at Station A.
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Figure D23: Changes in the concentration of silicate in the water column at Station A since
2004. Black dots represent the sampling depths.
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Figure D24: Changes in the silica inventory in the water column at Station A since 2004. Top:
monthly inventories (right) and annual averages (left). Bottom: the upper 400m (left) and the
deep water (right).
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Figure D25: Changes in silicate concentration water depth of 400m to 700m at Station A since
2000. Data from the years 2000-2002 were collected during the Peace Park Project and are
provided courtesy of Prof. J. Erez and Prof. B. Lazar.
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Figure D26: Particulate organic carbon (POC) concentration profiles measured during the
monthly monitoring cruises. Station A is the southern station on the Israeli/Jordanian/Egyptian
border at ca. 700 meters depth.
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Figure D27: Changes in the concentration of particulate carbon in the water column at Station
A since 2011. Black dots represent the sampling depths.
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Figure D28: 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 and the Fish Farms station is close to the northern shore of the
Gulf at ca. 50 meters depth.
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Figure D29: 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: Concentrations of chlorophyll-a at Station A at the depth of the deep chlorophyll
maximum (DCM), at water depths of 40, 60 and 100 meters since 2000. The apparent rise in
chlorophyll concentration at 80 meters depth is statistically significant (randomization test,
P<<0.001). Data from the years 2000-2002 were collected during the Peace Park Project and are
provided courtesy of Prof. J. Erez and Pro. B. Lazar.
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Figure D33: Structure of the water column and the development of deep mixing as reflected in
profiles of a conservative indicator (salinity), a short-lived indicator (chlorophyll-a) and longer-
lived indictors (temperature and nitrate) in the water column in January-May.
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Figure 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: Time series of integrated heterotrophic bacteria concentrations (to 700 meters
depth) since 2013.
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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 um filters (green,
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Figure D38: Zooplankton concentrations at the upper 100m of the deep sea since 2011. Top — all
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Figure D39: Monthly primary productivity at the upper water column.
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Figure D40: Integrated values of primary productivity in the upper 100m of the water column,
based on the productivity profiles presented in Figure D39.
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Figure D41: Integrated values of primary productivity in the upper 100m of the water column
since 2010, based on the monthly productivity profiles.
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Figure D42: 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.

185



nniaa NNTNA NI'NATA0 NIT'TN .

2NOR T NMAY 0°7 0192 0100 1.0

PEmi“]a)
DONNPRT NN DW NOIWT TR PURIZOYD N2 DOW IR D°IW 27 7P¥7 2pyn

mow

YWN? NP P2 P12 070 N0RIYRINION NN OWR TR0 012 a 229190 1107 YW Y 70T
TIWD 12Yn M3-NNT IONAN NTA2 AP ITIPI2 TOW: A AR 93 9" 300 Hw 0o NNt nw minpha
QW ,772V%2 77777 DRI, NOPIPOIRIT NREITZ 100um nwa 707 01pna 20IN0n 0O .ANNTR s
A nww 24 qwna Acetone (90%) " 10-2 aww 9201117577 M3 .GF/F 2090 v anaT 9o nanon
Turner ) LAIMRIZOL NYRINA D°91MHI7 N7 DT .U D11 2w 1912 5910 kR .4° C -2
MIRANTT QY VITIVO 2w DAY 77T NYENRA N?1921 (Designs TD-700

noIPNY Navna ML TR T MoK, 1988 Niw TRA 7 N11ONKR2 NIV NPRYT 201937 MTTN
TPXIDI0OR ANWYI (223 Y12W °DI0) 2011707 OATI KD 0712 2% N2V .0 N2ION YW My
.00 2N NPWwaD

DIRYIN

X12 0¥ .ONWS 7102 0°7 °192 PNIW 2777 YXYANY 0P 00011 YR 9017193 113012 0nn M
9991792 MM ARVIANT WK PIT NVPIZD NNID 7717 PV 212 INKRY 20K WTINA ,20ART
T1R) ANV YRIAT ONIW 277 TR 72772 257123 1 ORD WTIN TING 10Wnl 201900 RO .07
MW 7T WK 22T WA AwRY 0 vynd ,2.875 mg/m? 5*oxa 7-2 7101 Anva mast Twn (15
0°2I1177 Q°27Y7 1 NP TIN02 1TTAIW 23D1MDIT SN RN WM 710 PR LT DR NTpa
SNIW 277 YRINAY IRNWL UYA 22211 2177 1,010

DM 011277 17721 PIAY 212 YW a%1wa,1.42 mg/m3 5w 271 9917170 11971 7711 2013 nawa
Ny

5919377 112°71 7777 2012 n1wa Py 2127 S 271w 2007-2008 -1 2012 201w 197 0031 Nopna
1.03 mg/m?3 -5 w371 52717 222111957 11277 TR 791K AD A 2008 nawa ,1.78 mg/m?® sann
MAXT RIT WA 7T WK 20107 1127 (27 X)) 1.95 mg/m? 22 1190 77 2007 nawa ;7202
W P 1w (1988 187) NI 721K AT N7 ONIRDT NWIT NNA0NA NPT A0 TR WK NI
3.35 mg/m®,1992 nawar ,3.05 mg/m? 2000 nawa ,An Mmaz M7

97917192 11277 3 12°1 DOANPNRT NI T°7 07 2192 99917175 100 YW AT NY702 NINanNn
a0 TWIAR IR NP PYAY 777 KDY IRNIT 909 TIWE 212957 .P1RY 2127 YW 221w 177R1 TR 25T
AT TWAY IR TMWR FIWT NI 2237 20077 7290 MW7 NOIPN 2OATIPA PINYIT 21275 dYIRA
(2012 n1w3a) oMpn 212797 18D TRA

112792 19V W MY NN AR TN KD QOAAYRT NIWD T1A02 1A 920171995 1190 MITUTR2
JAT TIRD 911705 9110902 770 DR aWRR A3 D9IR 71w ,awva 2011000

186



3.5 1

3.0 -

2.5 A

[mg/m3]

Daily Chl-a: 1988-2022

Average 1988-2021

—2022
—90%

Month

MW NI - DYITR WP (V207 IDRMT IAD TwA02) MNDR NIT NTWARA 207 M52 a PI1e 119 17 N
IR D912 12w 29037 90% nRiax 2 2vp L,(1988-2021) vnaw 21 pRmn - 210 19,2022

DRTIP

Figure E1: Chlorophyll-a concentrations sampled daily at the Underwater Observatory pier in
2022 (red line) and the long-term average (1988-202/, green line). Black lines mark the 90% of
accumulated data including the previous year.
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Figure E2: Chlorophyll-a concentrations at the sea surface, sampled daily at the Underwater

Observatory pier since 2004.
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Figure E3: Daily sea surface temperatures measured from the Underwater Observatory pier
during 2022 (red line), the average SST for 1988-202/ (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. Linear regression represents the long term trend of rising SST since 1988 (data
courtesy of Prof. Amatzia Genin). Bottom — Annual average SST since 2004.
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Table E1: Setup of the meteorological station at the end of the 1UI pier, list of sensors.

Description Manufacturer | Model
Wind monitor MA (speed & direction) Young 05106
Air temperature and relative humidity Campbell HMP45C
Casing for temp & RH Campbell 41003
Barometric pressure Young 61202
Barometric pressure port (to minimize wind effect) | Young 61002
Global radiation Kipp&Zonen CM11B
UV radiation Apogee SU-100
PAR radiation Li-Cor LI-190SA
Water pressure Campbell CS455
Water temperature Campbell 108

Data logger Campbell CR1000
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Figure E5: The meteorological station at the end of the 1UI pier.
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Figure E6: Top- Maximum daily wind speed (m/sec). Bottom- Maximum daily wind speed and
direction since January 2007.
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Figure E7: Maximum and minimum (red and blue, respectively) daily air temperature above
the sea.
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Figure E8: Maximum daily global radiation (top), ultraviolet radiation (middle) and

photosynthetically available radiation (bottom).
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Figure E9: Maximum and minimum (red and blue, respectively) daily values of relative
humidity over the sea.
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SST - lowest 5% of minimal reads
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Figure E10: Maximum and minimum (red and blue, respectively) daily water temperature at
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Figure E12: Measurements of significant (top) and maximum (bottom) wave heights. Events of
southern winds accompanied by high waves are marked with red arrows.
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Sea surface currents Aug.-Nov. 2022
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Figure E13: Measurements of near-surface currents off the Inter-University Institute. Long-
shore currents are dominant.
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Concentrations of Dust in the Air
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Figure E14: Weekly dust concentrations in the air above the sea. Dust is measured on filters

through which air is continuously pumped.
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Figure 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, 2022.

Genus IUI KATZA NR Eilat
Acropora 46 81 121 248
Stylophora 105 72 69 246
Montipora 31 59 82 172
Dipsastraea 89 17 49 155
Goniastrea 58 26 71 155
Echinopora 17 53 77 147
Cyphastrea 58 24 39 121
Paramontastraea =~ 35 49 19 103
Porites 27 32 43 102
Millepora 51 4 9 64
Leptastrea 21 29 12 62
Favites 28 8 22 58
Platygyra 31 7 15 53
Gyrosmilia 32 1 5 38
Pocillopora 13 4 14 31
Lobophyllia 1 4 25 30
Pavona 2 26 2 30
Coscinaraea 16 3 8 27
Psammocora 8 10 7 25
Leptoseris 2 11 9 22
Siderastrea 19 3 22
Plesiastrea 8 7 6 21
Galaxea 1 4 8 13
Mycedium 5 7 12
Acanthastrea 4 2 5 11
Astreopora 2 3 6 11
Goniopora 1 3 4 8
Paralemnalia 1 3 4 8
Turbinaria 1 1 5 7
Echinophyllia 3 2 5
Fungia 3 1 1 5
Hydnophora 1 4 5
Seriatopora 1 3 1 5
Erythrastrea 2 2 4
Montastrea 4 4
Trachyphyllia 1 2 3
Cynarina 1 1 2
Euphyllia 2 2
Plerogyra 1 1 2
Alveopora 1 1
Balanophillya 1 1
Blastomussa 1 1
Ctenactis 1 1
Leptoria 1 1

Total 717 560 767 2044
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Table G2: Fish abundance and average occurrence (per sampling unit) of fish families and coral
colonies (with and without fish) in the reef sites surveyed this year. Fish families are in blue.

Taxa Habitat Schooling Diet IUI'5 Ul 15 NR 7 Total
Blenniidae/Gobiidae Benthic Sol H/HD 10 2 36 48
Mullidae
Parupeneus macronemus S/M G IM/IS 8 0 13 21
Benthic
Parupeneus cyclostomus S/IM G IM/IS 11 1 7 19
Parupeneus forsskali S/IM G IM 11 5 10 26

Pseudochromidae

Pseudochromis fridmani Sol IM/PK 0 11 0 11
Benthic

Pseudochromis springeri Sol IM/PK 1 3 10 14

Pseudochromis olivaceus Sol IM/PK 2 0 1 3

Synodontidae Benthic Sol/Pair FC 4 1 3 8

Pinguipedidae Benthic Sol/Pair FC 2 0 4 6

Tetraodonitidae/Diodonitidae
Canthigaster cyanospilota Benthic Sol/Pair OM/IM 7 1 0 8

Acanthuridae

Zebrasoma desjardinii S-G H/HD 3 0 2 5
Bentho-Pelagic
Zebrasoma xanthurum S-G H/HD 25 4 16 45
Acanthurus nigrofuscus S-G H/HD 51 6 63 120
Ctenochaetus striatus S-G H/HD 9 1 6 16
Balistidae
Sufflamen albicaudatum Sol IM/IS 15 6 6 27
Bentho-Pelagic
Rhinacanthus assasi Sol IM/IS 4 0 4 8
Balistapus undulatus Sol IM/IS 0 1 0 1

Chaetodontidae

Heniochus sp. Pelagic S-G PK 3 0 3 6
Chaetodon austriacus S-M-G/ Pair H/HD 10 0 5 15
Bentho-pelagic

Chaetodon paucifasciatus S-M-G/ Pair H/HD 19 6 24 49

Chaetodon fasciatus S-M-G/ Pair H/HD 2 2 11 15
Labridae

Thalassoma rueppellii S-G IM/IS 20 5 30 55

Coris aygula SOL IM/IS 10 0 1 11
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Gomphosuse caeruleus
Labroides dimidiatus
Cheilinus lunulatus
Bodianus anthioides
Pseudocheilinus hexataenia
Paracheilinus octotaenia
Anampses twistii

Ostraciidae

Apolemichthys xanthotis
Pomacanthus imperator

Centropyge multispinis

Ampbhiprion bicinctus
Dascyllus aruanus
Dascyllus marginatus
Pomacentrus sulfureus
Neopomacentrus miryae
Pomacentrus trichourus
Chromis dimidiata
Chromis viridis

Dascyllus trimaculatus

Scaridae

Variola louti

Cephalopholis miniata
Cephalopholis hemistiktos
Epinephelus fasciatus
Pseudanthias squamipinnis
Siganidae

Lethrinidae

Apogonidae

Caesionidae

Atherinidae

Total fish observed

Bentho-pelagic

Bentho-pelagic

Bentho-pelagic

Bentho-pelagic

Bentho-pelagic

Bentho-pelagic

Bentho-pelagic

Pelagic

Pelagic

Pelagic

SOL IM/IS

SOL IM/IS

SOL IM/IS

SOL IM/IS
Sol/S-G IM/IS
Sol/S-G IM/IS
Sol/S-G IM/IS
Sol/Pair HD/IS/IM

Pomacanthidae

Sol/s-G IM/IS
Sol/s-G IM/IS
Sol/s-G IM/IS

Pomacentridae

S-G PK
M-G PK
M-G PK
S-G oM
L-G PK
S-G oM
M-G PK
L-G PK
M-G PK
Sol FC
Serranidae
L-G PK
Sol/Pair OM/IM/FC
Sol/Pair OM/IM/FC
Sol/Pair OM/IM/FC
Sol PK
Sol/S-M-G IM/FC
L-G PK
M-L-G PK
M-L-G PK

19

35

10

97

1500

2026

34

739

21

41

663

132

270

40

12

503

10

58

1500

3611
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Table G3: Fish community according to families in NR_7 during the monitoring years.

Numbers are normalized to sampling unit.

N ) N ) N N N ) ) ) ) ) ) ) ) )
§ |8 |8 |8 |E |8 |8 | |B |8 |8 |8 |8 |8B |8 |R

Family
Blenniidae/Gobiidae 0.5 1.8 3.0 1.6 2.1 14 14 2.3 7.0 15 13 2.9 2.8 24 51 1.8
Mullidae (parapeneus) 1.7 1.2 3.6 0.9 13 2.6 2.4 1.8 13 3.6 12 15 1.6 2.6 1.7 1.5
Pinguipedidae 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.5 0.0 0.2 0.2
Pseudochromidae 3.0 1.6 33 1.9 0.9 14 3.6 2.9 35 1.7 2.0 1.2 1.6 1.0 0.2 0.6
Scorpaenidae, Synanchiidae 0.0 0.1 0.0 0.0 0.0 0.0 0.8 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0
Synodontidae 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.2 0.6 0.3 0.2 0.8 0.5 0.2
Tetraodonitidae/Diodonitidae | 0.0 0.2 0.0 0.2 0.0 0.1 0.0 0.0 0.1 0.2 0.1 0.0 0.0 0.0 0.0 0.1
Acanthuridae 4.1 7.0 43 2.9 3.0 2.6 1.6 1.7 3.0 3.1 2.6 3.2 2.4 31 2.5 4.4
Apogonidae 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.1 2.1 0.1
Balistidae 0.4 1.2 15 11 0.7 13 1.0 0.8 1.6 1.2 0.6 1.2 0.7 13 0.6 0.5
Chaetodontidae 3.7 4.1 3.9 3.9 31 1.7 2.4 15 2.2 2.0 15 1.8 1.8 3.0 2.2 2.2
Labridae 4.5 6.7 7.5 3.0 2.8 4.2 3.8 1.9 3.8 3.8 2.6 4.7 5.9 3.0 5.8 5.7
Lethrinidae 0.5 0.0 0.0 0.1 0.0 0.1 0.0 0.2 0.0 0.2 0.2 0.3 0.1 0.0 0.4 0.5
Ostraciidae 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.3 0.1 0.1 0.1 0.1
Pomacanthidae 0.1 0.4 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.0 0.3 0.1
Pomacentridae 778 | 68.6 | 177.4 | 116.2 | 30.3 | 67.2 | 77.3 | 740 | 68.2 | 71.3 | 61.7 | 1385 | 34.8 | 36.5 | 358 | 56.9
Scaridae 8.0 0.0 6.5 1.0 1.0 0.6 1.5 1.5 3.4 2.8 1.6 3.2 4.2 33 | 11.0 | 20
Serranidae 383 | 188 | 47.7 9.3 11.8 | 145 | 263 | 103 | 16.6 | 22.1 | 22.1 | 431 | 102 | 170 | 1.2 | 265
Siganidae 0.1 0.2 0.1 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.1 0.1
Caesionidae 0.3 0.0 35 3.4 3.0 | 198 | 106 | 1.3 2.6 0.1 2.1 15 0.0 | 115 | 43 2.9
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