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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 2023. 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. These were measured in the previous year by Prof. E. Wurgaft, RIP and G.
Edvardson of the Open University and the Hebrew University and this year measurements
were assumed by Dr. Gilad Antler of Ben Gurion University. DIC measurements are still
somewhat patchy but are now being done consistently during the NMP monthly cruises.
Primary Productivity at the upper 100 meters of the water column were measured
intermittently together with Prof. E. Rahav and T. Reich of Israel Oceanographic and
Limnological Research). Measurement of cell counts for pico-phytoplankton were resumed
this year, by Dr. Nina Kamennaya of Ben Gurion University from sample collected during
the monthly NMP cruises.

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 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.

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

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

The coral reefs of Eilat

1. Live cover of stony corals — Coral cover was greatly damaged by the strong southern
storm that hit Eilat in March 2020. The storm’s effect was not uniform across the
reefs of Eilat and most damage occurred in the shallow reefs. Following the storm, the
average live coral cover at Eilat’s forereef sites declined in 2020-2021, but in the last
two years (2022-2023) the average coral cover in Eilat increased. Coral cover this
year was 24.4+3.9%, higher than the previous year and close to the 2019 pre-storm
value (24.9+4.5%). Colony density was also higher this year relative to the previous
two years, 51.9+5.5 colonies per square meter.

Coral cover at the reef-flat site also decreased following the storm and here too an
increase was measured in the last two years, but it is still lower than the pre-storm
value (19.1+1.5% and 22.5+2.9 this year and in 2019, respectively).

Live coral cover in Eilat is higher than it was in the initial years of monitoring, but it
is not yet clear whether the last two years signify a recovery trend following the storm
damage of 2020.

2. 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, but this has stabilized in over the past few
years. This year, for the first time in five years, we find an increase in the density of
small coral colonies. Since most of the colonies in Eilat are of the small size class, an
increase in the overall density of corals was measured, as noted above.

3. Coral diversity — The Shanon-Wiener diversity index used for estimating coral
diversity at the reefs of Eilat, displays small, indeterminate, fluctuations between
years. Coral diversity at shallow sites is generally lower than at deeper sites. This year
we calculated the “effective number of species” — an exponential transformation of
the Shanon index that amounts to the evenly-distributed number of species that would
result in the derived value and thus provides a more universal and meaningful
measure of diversity. A time series of this index over the monitored period displays a
slight increase in the average coral diversity in Eilat. These findings are corroborated
by Rarefaction curves and the expected number of coral taxa per 1,500 random
individuals, display a similar picture of small fluctuations.

4. Algae blooms — In the previous year, deep mixing of the water column produced
sustained strong algal blooms, both phytoplankton and benthic, that lasted through
March and April into May. Mixing this year was not deep and, accordingly, algae
blooms on the shallow seafloor at the monitored reef sites was much smaller and
occurred only in the early winter. At all monitored sites it seems that grazing is
efficient enough to moderate benthic algae growth.

5. The coral reserve lagoon — In recent years a considerable decrease in coral density
was noted at the Nature Reserve lagoon. This year average coral density was smaller
than 1 colony per square meter (0.96), the lowest value measured by the monitoring
program and a dramatic decrease from the 2.32/m? measured in 2017. Environmental
conditions at the lagoon are harsh and so it is dominated by a small number of coral
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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 recent years the fire coral Millepora was the most abundant at the lagoon but it too
is declining.

Coral settlement in the reef — Throughout the monitored period, more coral settlers are
found at the nature reserve (NR) site than at the other monitored sites, and they also
seem to grow better. At the 1UI site, and perhaps at Katza too, spat growth over the
season is less regular — implying, perhaps, that settler survivorship is less successful. Having
said that, the monitored period 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 urchins
population. Sea urchins density is declining since 2016 and over the past few years,
urchins density has decreased dramatically despite the deep mixing of 2022. Early this
year mass mortality of urchins occurred in Eilat, affecting D. setosum as well as
Tripneustes urchins and only few individuals were encountered in this year’s surveys.
The urchins population in Eilat is currently ominously small and recovery may be
very slow — if at all.

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 Ul sites) seems stable in composition, diversity and size, with
fluctuations between years that are likely caused by incidental passing of fish schools
during the survey rather than actual changes. Fish communities between the sites and
depths surveyed are not significantly different.

Coastal Environs

9.

10.

11.

Nutrient concentrations in coastal waters — Concentrations of nutrients are commonly
high during winter and very low during summer. The process that dictates these
dynamics is the seasonal mixing driven by cooling of the sea surface in winter, which
brings nutrient-rich deep waters to shallow coastal areas. In the previous year (2022),
after a decade of shallow to intermediate mixing, the water column in Eilat was mixed
to a depth greater than 700 meters and as a result a strong and lengthy phytoplankton
bloom ensued. This year, the water column was mixed to a shallower ~400m depth
and nutrient concentrations were much lower. Maximal chlorophyll-a concentration at
the Open Sea sampling station was approximately half of that measured in the
previous year.

Within the coastal monitoring, irregular concentrations are those that are notably
different than those measured at other stations — and particularly the Open Sea station
— during a single sampling campaign. Local nutrient enrichments were more common
prior to 2007, but in recent years irregularly high nutrient concentrations are again
more frequent, particularly in the northern sampling stations. Nevertheless, this year
was characterized by low concentrations and even the anomalies were low compared
with the previous year.

Sea surface temperatures — This year’s annual average SST measured in the coastal
monitoring campaign was higher than the previous year, but still lower than the multi-
annual trend line. However, it is obvious that the warming SST trend continues, and
in these measurements amounts to ca. 0.5 degree per decade.

Fish larvae next to the reef and at the northern beach — In 2022, perhaps following the
deep mixing of the water column or maybe due to other reasons, fish larvae were
much more abundant than in the years before it. This year, larvae abundances were
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12.

13.

back to “normal”, similar to the values found in 2019-2021. There are usually more
larvae at the northern site than in the southern site, close to the nature reserve. The
time span of this series is not yet sufficient to draw conclusions regarding spatial and
temporal variations.

Benthic foraminifera — Deformed benthic foraminifera were first found at several of
the soft sediment seafloor sampling stations at the northern beach (previous location
of aquaculture cages) in 2020 and were later found at other stations as well. The
presence of deformed specimen may indicate contaminated sediments, and in samples
from the eastern-most station (previous location of fish cages and across from the
Kinet Channel) elevated metal concentrations were found. This year, deformed
specimens were not found at any sampled location. These findings support the
hypothesis that contaminated sediments were exposed by the 2020 southern storm.
Seagrass at the northern and southern beaches — Seagrass surveys are conducted in
winter and in summer and a marked difference was found between seasons.
Generally, sea grass cover is denser during the summer.

In 2020 a strong southern storm occurred between the seasonal surveys and in the
summer only a sparse cover remained at both monitored sites and all depths. Seagrass
cover recovered since then and this year cover at the northern beach was higher than
previous year and at the southern beach it was lower. 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
disappeared at depths 10 meters and shallower.

The deep water column

14.

15.

16.

Vertical mixing — This year, the water column mixed to an intermediate depth of ~400
meters.

In the previous year, mixing of the water column reached deeper than the seafloor at
the sampling station (Station A, 730 meters) for the first time since 2012. That was
the longest interval between deep mixing events on record and a strong phytoplankton
bloom ensued for several months, coupled with decreased nutrient concentrations in
the deep waters.

Concentrations of oxygen and nutrients in the deep waters — The water column was
deeply mixed in the previous year and concentrations of nutrients decreased in the
deep waters, while oxygen concentrations increased. Following this year’s
intermediate mixing depth, nutrients started accumulating in waters deeper than 400
meters — and at a higher rate than expected only one year after deep mixing, as
compared to the years following the deep mixing of 2012.

Mixing duration was short in the previous year and so perhaps only a relatively small
amount of nutrients left the Gulf through the Straits at the south. Maybe that is why
phytoplankton blooms were so extended and nutrient accumulation in the deep water
so rapid, but maybe nutrient input to the northern gulf has increased in recent years.
Conversely, perhaps there an effect of internal waves and lateral transport.
Chlorophyll-a concentrations — Even considering the large seasonal variations, a trend
of rising chlorophyll-a concentrations begins to emerge, and peak annual values are
now sometimes measured during summer months. Even considering the amount of
integrated chlorophyll-a at depths of 60 to 100 meters during the summer season, to
reduce seasonal effects, a rising trend emerges. It appears that chlorophyli
concentrations are not driven only by vertical mixing and changes in salinity at the
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17.

18.

19.

end of the mixing season may indicate water intrusion that is, perhaps, associated with
high chlorophyll concentrations.

Deep-water temperatures — The temperature in the deep waters, and especially deeper
than 500 meters, continues to rise. In deep-mixing winters temperature at depth
commonly dropped slightly, but that did not happen following 2012 and 2022 deep
mixing. A sustained overall trend of rising temperatures at depth is apparent.
Zooplankton — Zooplankton concentrations were high this year and similar to the
previous year. Usually, peak zooplankton concentration is measured in one of the
months at the start of the calendar year and the highest value measured by the
monitoring program (since 2011) was in February 2016 although that was not a year
of deep mixing. relative to the past few years but lower than the high values of
February 2016. This suggests that the duration and intensity of mixing may also play
arole. In the previous year, peak concentration occurred in June and this year it was
earlier as is more common.

Primary productivity — This year measurements of primary productivity continued, in
collaboration with Prof. E. Rahav and T. Reich, of IOLR, but an irregular and low
temporal resolution. Variations in productivity are large and rapid during winter and it
is likely that our measurements are not sufficient to capture these details. During
summer, on the other hand, variations are smaller, and the system is in an
“oligotrophic” state. Therefore, summer productivity may provide a better chance of
recognizing long-term patterns. It seems that summer productivity in the years 2010-
2023 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.

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. This year, peak
chlorophyll concentrations were measured early, in early March, and was higher than
most measurements from other years of that period. It was the highest concentration
measured by the monitoring program other than in deep mixing years. Despite that,
during most of the year chlorophyl concentrations were lower than the multi-annual
average and the peak concentration was about half that of the previous year, in which
mixing was deep.

Sea surface temperatures next to Eilat's coral reef (daily measurement) — Throughout
the year, SST measured daily next to the Underwater Observatory and the nature
reserve reef was higher than the multi-annual average. At first, the difference was
small but from mid-July to mid-August SST was ~1.5 degrees above the average. The
rate of SST rise during that period was also among the fastest on record:
approximately 2 degrees per week. SST this summer was higher than the 90th
percentile of existing measurements but not the highest recorded. Into winter SST
remained higher than average and overall, the annual average SST was approximately
half a degree higher than last year. Since the start of these measurements (in 1988, by
Prof. Amatzia Genin’s lab) the annual average SST rises at an average rate of ~0.34
degrees per decade and since 2004 at a rate of ~0.42 degrees per decade.
Meteorology (continuous measurement) — This year’s meteorological measurements
were not extraordinary and included several southern storms events that were not
particularly strong. The ambient air temperatures recorded over the sea from the pier
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23.

24,

at the IUI were higher than last year’s both in winter and in summer by ~ 2 degrees in
the maximum and minimum values.

Sea conditions (continuous measurement) — The minimal SST recorded at the 1UI pier
this year was about half a degree higher than that measured in last year during the
deep mixing of the water column (21.0°C). Looking at the minimal annual
temperatures (coldest 5%, 18 days of every year) we find a continuous rise of the
minimal SSTs over the years.

The highest maximal SST on record is 31.0°C, measured in 2021.

In 2021 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 1Ul
(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. This year, five
such events were recorded with the highest significant wave a bit over 1 meter and the
highest maximal wave a little over 2 meters — similar to last year’s measurements.

In the summer of the previous year, we placed a surface acoustic current meter next to
the 1UI pier. Measurements available so far 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 0.5 meters/second in a southerly direction
parallel to the shore. A hypothetical water parcel that began its travel this summer
next to the 1UI would migrate about 500 meters to the south by the end of the year.
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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 simple and significant metric
reflecting the state of the reef, and substantial 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 of 2007-12 average cover increased and fluctuated in the range of
21.5-23.9% and in 2013 the highest average cover was recorded: 26.4%. After that
maximum, the average coral cover at Eilat ranged between 24.0% and 25.3%.

In March 2020 the coral reefs of Eilat were hit hard by a severe southern storm and
damage to the reef varied between the monitored sites. Following the storm average
coral cover decreased significantly but in the last two years an increased average coral
cover was measured, and it now stands at 24.4+5.2%, close to the pre-storm value.
Overall, live coral cover at most monitored sites is 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. The average coral
density measured this year is high, compared to the previous two years, 51.9+5.5
colonies per square meter. 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, for
the first time in five years, an increase in the fraction of small colonies was recorded.

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

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. A time-series of the “effective number of species” (a normalized metric of
diversity derived from transformation of the Shannon-Wiener diversity index) reveals
a slight increase in coral diversity over the monitored period.

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. Even
following the deep-water column mixing of 2022 urchin population in Eilat did not
recover.

This year, mass mortality of urchins in Eilat was documented, most likely due to a
bacterial pathogen. In recent years urchin population in Eilat is ominously small and
recovery may be very slow — if at all.

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.
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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.

7. Benthic foraminifera in soft sediment at the former location of aquaculture cages —
The benthic foraminifera community beneath the former aquaculture cages at the
northern shore of Eilat displays gradual recovery since 2008 (Oron et al., 2014). A
series of floods covered the sea floor at the site with terrigenous clay sediments during
the winter of 2012-13 and decimated the local foraminifera community. Recovery
following the floods was considerably more rapid than the recovery from the impact
of aquaculture cages indicating a healthy habitat.

Morphologically deformed individual foraminifera were first discovered following the
storm of 2020 at the northern sampling station at the former location of fish cages and
opposite the Kinet outlet, perhaps indicating ongoing contamination of the sediments
at the site. In the following two years deformed individuals were discovered at other
sampling stations, but this year we did not find deformed foraminifera and that may
indicate that the contaminated sediment was diluted and dispersed by transport.

The deep sea water column

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

In the previous year mixing depth was greater than the water depth at the sampling
station (Station A, ~730 meters). Deep waters were mixed with the upper water
column, ending a decade-long cycle since the previous deep mixing in 2012. Oxygen
concentrations at the deep waters rose and nutrient concentrations decreased after
fueling algal blooms at the photic zone. This year, oxygen began to decrease and
nutrients started to re-accumulate in the deep waters — at a higher rate than expected
when compared to the preceding deep mixing event of 2012.

9. Chlorophyll-a in the upper water layer — Despite the large seasonal fluctuations, and
even considering the high values attributed to years of deep mixing, a trend of rising
Chlorophyll-a concentrations begins to emerge, 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.

10. Water temperature — The temperature measured in the deep water was at a low in the
years 2007-2008 due to deep mixing and has been slowly rising since. Despite deep
mixing in 2012 and 2022, a drop in the temperature was not noted at depths greater
than 500 meters. Thus, the documented trend of rising deep-sea water temperatures
continues. A trend of rising sea surface temperatures in Eilat is documented since
1988.
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Figure B1: Aerial photo of the northwestern shore of the gulf, south of Eilat,
showing the coral reef sampling sites. The yellow lines represent sampling sites at
the 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.

30



L0 DOA2RT M0 1IN 17721 INR 79 12Y P DININA DIP S 112°WI TN P01 N
NIR®I2 P07 ARPIT TR L0007 W DAAAPRT AR ,QOARPR MAwI MDY Y90 I 1000
.MAWINT 273 NMIAPONTI IR DOANIRA

IX) 1R 9w MawAn 190n NPEN9MD X Pi -wd 12 IRNwn) Shannon Wiener 772 °5% 2017 1an
EstimateS nion >7° HY 57 5y TP 2°23w1a 7737 (901w (223107 IR) 203 N 2" Nk i (30
Hammer et ) Past n1on myxnx2 2022 nawm (http://viceroy.eeb.uconn.edu/EstimateS ;Colwell, 2005)
71007 .0°NRT TR 92 M2y (https://www.nhm.uio.no/english/research/resources/past ,al. (2001)
D°D0NW 923 17O NAPY NN 1TTAIY DOAI0M 7070 MIT\D 00T 1907 ¥ NPVLIO NI NIXMN
TR NDOIN 12 287D TV INRA NPART 7YY 2707 TN T (2°00) 87T M7 N0 IR 2°01D
SIPART TV 21 T T T 25w LN TR OV nyawn

H'==>"P-In(P) :12 mxmwn
1

Loya ) 72y N2 NP "0 Whanw: 12 777 RIIW N°on 21 Shannon Wiener Hw 1ani 711
LR OY 770 .92V2 1DORIW 22017 MY I NI NTA0R D¥DORIW 221N P2 ARNWT NIWORNN 91 (1972
INRT N2V KDY ,INKR 932 000 7IWY 12 TON M2V 2R NW°IT N°IDN? MATIPT MITAYA 20107 1
WY1 21N AN (0N MN1.(2006 ,N2OKR Y97 MWD NIRDT N°IONT 1172 820 PR 1107) 1910
D°1°17 N2MIN 03 NAWINM 1907 715N NIYRAR2 Mawnaa (rarefaction curves) 77°2% NAIPY NIYRARD
DR DPNW 995 Nn MawIn 1500 Hw 577502 721080

W 2w MW 7Y P07 AT DR 70172 S0P 779 IR P01 MNPR NI NNAWA W 0w
INT) DOIINRT DNWYA MATITI PW 2X102 MDY YA NOIWT W 07007 L0 TIR 20N MRY 11w
1°2) 2IPY? NAWOHRAT MV N3I0N 70 HY NOINNMNIRVA TINN DWW annpa Mot 1, (Loya, 2004 Hwin
WA NRT QY T .1 DRTR OINRD N DN W PWN 077 011XP 277PR 201K R (N0
(2007 ,n°R 751 TV NMAIRDA NOIONT M7 IRD) NONWS DRTPY NI N9 1A 0°12°17 0077277

.71 1172 7791 PI9-NN NN WY WP

DONR PIA OR ROR P00 IR DR DOAZMR IR NP

31



<NINZIN

Mawm M9MYI DANR M10°)

0% (32 T1°R) DONNPRT MDY O3 791 ,0°INRT P2 TRD INW 21 1R CANOR 701017 7w TINR
2w AR NI M0 7w 7721 12 ,(5-NR) 2220987 n70wa 57770 DN R¥AI NP DITAT 00N
ay ,(10-NR) o°1vn 77wy ppiva amnw:i INR2 7Iws 03 X¥NP1 N2 7N M0°070 .44.5+4.6%
(2"n% Mawn 19.8+3.2) 9N 70217 MAWAT NIDOX O INRT O3 X7 AT X 7292 7100 9.5+1.1%
LNRIWY L7170 7AW DR LN P9I NPV 12 NI 12172 9911 0K IN1A DR P02 Apwn AT 23
45.8+5.5 >0 19IR2 71911 MDY OV T17°) 12 TI2NT 1070 LK 2000 NI 71321 HW KR X
DT DOMARR MM 07 HY 0192aR Apwn (1"M? Mawn
IRw2Y ,5-1UI- 10-NR 2008 1w2 ,nnTipa miw? IR TN 00 223n9K 0% 7711 1w
DNTIA TIWR TIIW TR 12X IR W RO TIWT 771 WK DOAAIRT M0°0 20NN
DY TRV MIART DNIWT AR TIWT 79V 00010 NPT SINR2 VRANT DPANIRT 110°
mo°ox 03 .2019 nawa 7721w *10°07 7T (RN 21.943.0% -1 22.6+3.2% nimw?) 24.4+3.9%
-1 38.2+44.2 nw?) 1"n% mawn 51.945.5 .ninTipa 2 nwt ARNWIA JAW AN9Y NV Mawnd
.(7MRN72 44.445.8

Live Cover [%]

Colony Density [m~2]

80 -

60 -

100 -

50 -

T N/ N
|

e [ | e

‘

\a N )

|

e 2

/

*

!

L ]

A

/

Aoz,

o,

Ve
20 s

Vg

20

Ve

20

/(,/

$

/(,/

20

/0/]5

Mean cover
24.4 %

Mean density
51.9 m?

©52.2023 niwa NR Y52 29977 2R O3IMONR D (7Tonk) mMawnn movny (Thrnb) YRt MeinT nuw 132 1N
;R nIsn o7 By nwnw o5 75-m 25-7 2OIMITRT DR NATVR TODIPTM JORAT DR AR PINRR P "eop”

LDOPBIN 2P 2NN D3 YRR DITH IR DO 07 DY A3 NN D2 pxmenn

Figure B3: The average live stony coral cover (top) and colony density (bottom) at each site, in
2023. 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. The presented
percent cover is an average of all transects at each site.
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Figure B5: Live stony coral cover versus unconsolidated (sandy) sea floor at the sites examined.
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Figure B6: Utilization of available substrate by stony corals in 2023. The percent cover and colony
density of live stony corals on hard consolidated seafloor at each monitored site.

Max,24.2+3.9% ,mwn 7771 WK N2R NPIWA YXINAT AR ONADKR M10°0 ,MINTIR 2w IRNwn2
TOR2 TTR1 WK YXINNT M0°0Y 21971 (78002 ,21.9+£3.0% -1 22.6+£3.2%) MinTipa 22nwa 71w T
720K ,(24.944.5%) 2020 770 Hw apmn aavon 21h ,2019

M2 (2004 naw) a7 n2°nna 19.1+£4.1% 700 N2PR SINRA 77117 0°°0 DMK YRINT 10700
nNoIPN TIRY K2R ,0OPIM QIR MIAPW DAY P2 D°27207Y AR 9V .(26.4+5.1%) 2013 nawa anra
0% YW D NIW INA 7IV0T MAPY — IR 2019 MIwH T a1 TR 79V W 000 73 IRYA 0017
nIWY 7Y 0°1IN37 NIT0 DWW NPTRITA NPWOPHLD 119722 LANINRT WA MWYIRNT YW 721N Qv noon® il
YT 1T ,70°37 N°ION) NPT N YXINNT DOAMORT M0°32 (7°00V) MW N v R¥nl 2017
T2 0.21% -2 5w nyxXyan °HY2 0ON0N QUMK M0 N1WI MWV NPNN TR (2017

INIMY T°°17 2R OAINOR OW M0 7w DO1TA 2097277 DIW° 1IP0IW DOINKT 172,779 1XYW 09
("NPOR NPIWA YXVANT DOANAIRT 10°0") DRI TOW YIDAN 2D TIRD DOAMIRT M02I7 XN TWw
7NN 77277 101 02172 IR 7T 190N NINNONT DR 707 .°9°¥00 DK ARY ORIN WKW 700N 77972 70
IART 22IWE MARNT IR 777771 W7 N2I0N HW MINWRIT NRw1 5098 YW e

34



Stony Coral cover [%]

e Katza 10 — Katza 20 NR 5 e NR 10

60 NR 20 uI's 1UI 10 e |UI 15

50
40

30 ;i/ﬂd&/\;_OQ A

20

~

Stony Coral cover [%]

30
25

20

15

y =0.2058x + 20.944
R?=0.3475

10
e Filat Average

JTRWST D95 AYININD NN NATR DINN DD DR1ANDT IR D52 2 (AR ANADR DR pR1an 110N nuR 172 1N
Figure B7: Average live stony coral cover at each site and the average for all forereef sites, as
percent of total area.
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Figure B8: Utilization of rocky substrate by stony corals (percent of live stony coral coverage
out of the total consolidated substrate at each site) and the average of all forereef sites.
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Figure B9: Average density of stony corals (colonies per square meter) at each site and the
average for all forereef 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.

Katzal0 Katza20 NR5 NR10 NR20 1UI5 IUI10 1UI15 Eilat

| Number of Transects 13 13 13 23 13 138 14 15 17 |
Stony coral [%] 26.1 27.6 44.5 9.5 33.6 16.6 16.5 19.4 24.2
stdev 6.3 6.7 16.7 5.1 12.3 5.0 6.6 6.6 11.2
SE 1.7 1.9 4.6 1.1 3.4 1.4 1.8 1.7 3.9
Ccv 0.2 0.2 0.4 0.5 0.4 0.3 0.4 0.3 2.2
Octocoral [%] 18.4 15.7 0.3 17 9.6 0.0 0.8 1.2 6.0
stdev 12.3 10.2 0.5 2.1 6.1 0.2 1.1 1.1 7.5
SE 3.4 2.8 0.1 0.4 1.7 0.0 0.3 0.3 2.7
CcVv 0.7 0.7 1.6 1.2 0.6 3.6 1.4 0.9 0.8
GRV+Sand [%] 30.8 32.2 20.1 78.2 37.3 30.7 52.1 61.3 42.8
stdev 12.9 13.6 12.0 12.1 15.0 16.7 9.0 10.2 194
SE 3.6 3.8 3.3 2.5 4.2 4.6 2.4 2.6 6.8
CcVv 0.4 0.4 0.6 0.2 0.4 0.5 0.2 0.2 2.2
Rock [%] 15.8 17.4 19.9 7.7 11.0 46.8 26.2 14.8 20.0
stdev 115 7.8 16.2 7.4 7.1 13.4 9.3 7.2 12.2
SE 3.2 2.2 4.5 15 2.0 3.7 2.5 1.9 4.3
CcVv 0.7 0.4 0.8 1.0 0.6 0.3 0.4 0.5 1.6
Dead Coral [%] 8.0 6.5 14.9 2.7 7.5 5.7 4.2 2.9 6.6
stdev 6.9 6.2 10.5 3.0 5.6 4.9 3.2 2.5 3.9
SE 1.9 1.7 2.9 0.6 1.5 14 0.9 0.6 1.4
CcVv 0.9 0.9 0.7 1.1 0.7 0.9 0.8 0.9 1.7
Norm. cover [%)] 39.3 41.7 55.4 48.2 52.7 24.4 34.4 514 435
stdev 12.1 10.4 16.2 18.5 10.0 55 11.1 14.0 10.5
SE 3.4 2.9 4.5 3.8 2.8 1.5 3.0 3.6 3.7
Ccv 0.3 0.2 0.3 0.4 0.2 0.2 0.3 0.3 4.1
Density [m?] 55.7 67.8 458 198 429 635 639 559 519
stdev 26.1 25.0 19.7 15.4 16.1 26.2 26.1 35.1 15.6
SE 7.2 6.9 55 3.2 4.5 7.3 7.0 9.1 55
Ccv 0.5 0.4 0.4 0.8 0.4 0.4 0.4 0.6 3.3
Norm. Density [m?] 86.0 106.4 57.6 104.6 77.5 915 1359 146.5 100.7
Stdev 46.9 55.0 22.3 76.1 41.6 34.0 55.0 85.5 29.5
SE 13.0 15.3 6.2 15.9 115 9.4 14.7 22.1 10.4
Ccv 0.5 0.5 0.4 0.7 0.5 0.4 0.4 0.6 3.4
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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. Values are presented after correction
for the bias of size counts in line transects (Zvuloni et al., 2008).
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Figure B11: Top: Changes in average relative size fraction abundance and density (per square
meter) by size class of Eilat coral colonies (corrected for transect based count bias) during the
monitored period. Bottom: Average coral density (per square meter) by size class in Eilat,
calculated from transect count data and corrected for size bias. Size groups are: Small<5 cm; 5
cm <Medium< 15 cm; 15 cm <Large< 30 cm; Huge>30 cm.
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Figure B12: 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, 2023
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Figure B14: Top, the average percentage of living coral tissue (LTI) from all sites in 2023,
grouped by colony size class. Bottom, change to the LTI since 2007 in the various coral size
classes.
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Figure B15: The Shannon-Wiener diversity index of coral taxa estimated this year for each site

by the Past software (Hammer et al., 2001). The value for Eilat is calculated as the average of all
monitored sites.
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Figure B16: The Shannon-Wiener diversity index of coral taxa estimated for each site over time
by the EstimateS software (Colwell, 2005) and starting 2022 by the Past software (Hammer et al.,
2001).
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Figure B17: The average effective number of species for stony corals at the Eilat reefs since 2004.
This is calculated from the Shanon-Wiener diversity index of coral taxa estimated by the
EstimateS software (Colwell, 2005) and starting 2022 by the Past software (Hammer et al., 2001).
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Figure B18: Rarefaction curves of taxa richness based on colony counts, calculated for each site
with the Past software (Hammer et al., 2001).
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Figure B19: Rarefaction curves of taxa richness based on colony counts, calculated with the Past
software (Hammer et al., 2001) for the “Eilat Reefs” since 2004.
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Figure B20: The expected number of stony coral taxa per 1000 and per 1500 random coral
colonies in the “Eilat Reefs” since 2004 based on the rarefaction curves.
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Figure B21: The five most abundant coral taxa in the reefs of Eilat during the monitoring period,

arranged according to their abundance in the last year. The fraction percent is the average

accumulated length of a coral taxa out of the total coral length measured in line transect surveys
of the Eilat reefs.
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Table B3: The twenty most abundant corals (% cover) in the monitored area and their average
cover in each site as a percent of the total transect length at each site.

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

Acropora 5.0 2.5 4.7 1.2 9.6 1.9 2.0 4.8 4.38
Montipora 2.9 3.0 3.4 0.6 6.3 0.5 1.0 1.6 2.65
Stylophora 1.9 2.4 5.6 0.6 1.0 2.6 2.4 1.6 2.33
Goniastrea 2.8 16 7.9 11 0.5 25 0.4 0.3 2.23
Echinopora 24 25 55 03 32 02 02 04 1.86
Lobophyllia 02 03 95 00 11 0 0 0.0 0.93
Cyphastrea 1.1 0.9 1.4 0.3 3.0 1.8 1.6 0.5 0.91
Dipsastraea 1.2 1.0 0.3 1.0 1.4 2.8 1.7 1.0 0.83
Paramontastraea | g 2.9 0.2 0.2 12 0.2 0.6 1.0 0.75
Porites 0.7 13 0.8 0.6 2.1 0.0 0.4 1.0 0.73
Favites 0.8 1.0 0.1 0.3 11 11 0.8 0.9 0.71
Leptastrea 0.9 1.4 0.3 0.3 0.0 0.2 0.2 0.4 0.44
Mycedium 1.0 0.2 2.2 0 0.1 0 0 0.1 0.42
Pocillopora 0 0.3 0.3 0.7 0.2 0.2 0.8 1.1 0.37
Gyrosmilia 0 0.2 0 0.1 0.1 0 0.4 2.6 0.37
Pavona 0.5 2.0 0.0 0.0 0.5 0.0 0 0.0 0.29
Millepora 0.0 0.2 0.1 0.1 0.2 0.9 1.1 0.5 0.25
Platygyra 0.6 0.2 0.4 0.3 0.2 0.8 0.3 0.1 0.25
Astreopora 0.3 0.2 0.5 0.4 0.6 0 0.2 0.0 0.20
Plesiastrea 0.3 0.1 0.2 0.5 0.1 0.2 0.5 0.0 0.20
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Figure B22: 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 B23: Percent cover of live corals and density of coral colonies on the reef table since
2007.
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Figure B24: The number of coral genera encountered at the Reef Flat monitoring surveys.
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Figure B25: Top —Shannon-Wienr diversity of stony corals in the years since 2007, bottom —

rarefaction curves for coral genus diversity on the reef table since 2007.
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Table B4: The most abundant stony corals (by cover percentage) at the reef table and the fore-

reef sites.

JINDT NRTR SINRIY DO AN (D109 IR DY) 2ORIDIT 1aRT ANHR 43 haw

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

surveyed fore-reef sites), in 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 B27: 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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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
Millepora 30 30.6 0.29
Stylophora 27 27.6 0.26
Dipsastraea 14 14.3 0.14
Rhytisma 11 11.2 0.11
Platygyra 6 6.1 0.06
Sinularia 3 3.1 0.03
Montipora 2 2.0 0.02
Sarcophyton 2 2.0 0.02
Acropora 1 1.0 0.01
Favites 1 1.0 0.01
Pocillopora 1 1.0 0.01
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Figure B30: Top- the average density (colonies/square meter) of all coral genera and the
dominant corals Stylophora pistillata and Millepora found in the lagoon during the monitored
period. Bottom- the total number of colonies and of coral taxa surveyed in the lagoon since
2004.
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Figure B31: Changes to the Shannon-Wiener diversity index of corals in the lagoon since 2004,
estimated using the Past software (top), and the effective number of species calculated from it
(bottom).
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Figure B32: Arrays of coral settlement plates in Eilat's reef.
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Figure B33: Tiny coral colonies (spats) on settlement plates retrieved from the reef.
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Figure B34: Top — the average density of coral spats (per m?) 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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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 and other urchins at
the forereef and lagoon 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: Algae settlement plates. (A) Two plates in the array are exposed to grazing by

herbivores, and two are protected by a wire cage. Photo: Nitzan Segev (B) Every month divers

replace the two settlement plates that have been in the sea for two months. Photo: Ruti Reef.
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Figure B43: Average chlorophyll a on exposed and caged settlement plates in 2023. 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 2023. 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
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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 slope across the 1UIl
versus the mixing depth, since 2004. Years of deep mixing are marked.
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Table B7: Sample size, the number of fish (individuals) and corals at the Eilat reef sites
surveyed this year.

Site IUI5S m U110 m U115 m NR5m NR10m NR 20 m Total
Number of sampling units 23 24 20 20 22 25 135
Total number of fish observed 732 1690 2160 1699 1369 2501 10151
Number of fish per sampling unit 31.8t7.4 | 70.4£17.6 108+19.8 85+21.4 62.2424.9 100+26.6 75.819
Number of corals per sampling unit 6.311.1 7.943.1 7.1£2.5 6.4+1.6 4.1+1 9.7¢1.5 6.9+1.5
Percentage of corals inhabited by fish | 37.9413.2 | 60.5%9.5 61.2+14.2 38.1+£10.5 59+13.9 59.7¢7.9 52.7£11.5

952 NP2 AXIDIT ANOWAN .0N2VPIPD ,0°NPAY 01N D°IMW AW 2P0 2°XI917 QAT 2N
71K ,82 1192v) (Pomacentridae) 2> n° 1w NROWA N0 (NYXIAN T DT 0237 261 1) 2P0 *nR
Chromis ) npap N1 5w ,(Dascyllus marginatus) 0»21wn oo Hw mpa? Swa 1pya, (502
DMWY 2PN2°VPIPDY D3NP 00T 210 wPw, (Neopomacentrus miryae) 7o nonenw Hw L (viridis
217 727 INPNW R ANDWA DV ATAT ANTOWH 2INW A0 AT .YRIRY AR IR L0000 NTInva
YRR TR0 MvR Mpaoa nw 93-223X A7, (Pomacentrus trichourus)

SW NYXIND MDY AW |, Serranidae-i7 NDWN N 0N PINR 92 IXIDIT 1IW 70w
Pseudanthias ) ,m0 0> N9 1397 37 MOWN2 N1 YIDIT PRI .IP0N DK 922 237 nToh 2037 15+10
JI0PI251 NI DO NTVAYA MPITA MPa?2 W A7 (squamipinnis

TN ,0%0 NTIMY2 NPT M2ITA-N1A NPNLRIYD NIPaY N1 o , Caesionidae -1 nown
mpa? ax (Ul 15) Py 11910 INR2 012 73M2T NINPowa anoX YAk ,0°INRT 792 7RG XI0)
19¥1 Labridae-n nrownn s12°0p179 11, (Paracheilinus octotaenia) NoMp 1a0 NOIMTI 1R DWW N2
(U1 15) anva prayn 1onn anka apova

M3 MMow2 Wwen1 (Blenniidae/Gobiida) 0°°1117p/271102p ,n1NRaR JRW MINOWHT 1°an
DO 0°IPT O1 O3 .V¥AY DTN L OIRYII0 19IR2 OO I AMOWR2 0001 LNa
o9 1-4) n°om 7M23 MIMOWw2 19X Serranidae -1 ndwHn (Epinephelus sp., Cephalopholis sp.)
.(IUI' 15 -1 NR 20) 15121 779mw2 202 2opwayn 0°InK2 (72037 M7 89-52 ,7nn?
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Table B8: Average occurrence (per sampling unit) of fish families and corals at the Eilat reef sites
surveyed this year.

Fish abundance at each site Mean fish number per sampling unit
(Total number of fish observed) (95% confidence interval of the mean)

Family Habitat [ IUI5m |IU110m|IUI15m|NR5m|[NR1I0m |NR20m| IUI5m | 1UI10m [IUI15m | NR5m [NR10m| NR20m
Blenniidae/Gobiidae 28 34 135 84 45 131 [1.2(+0.9)| 1.4(0.8) | 6.8(+2.7) | 4.2(+2.5) | 2(+1.1) | 5.2(+1.5)
Mullidae 55 74 56 19 39 27 [2.3(x0.8)] 3.1(+1) |2.8(x1.6)| 1(+x0.8) | 1.8(+1) | 1.08(+0.7)
Pinguipedidae 2 8 3 0 0 1 0 0.3(0.2)| 0.1(x0.1) 0 0 0.0 0.0
Pseudochromidae g 9 51 79 34 15 255 [0.4(x0.2)] 2.1(x0.7) | 4(x1.8) | 1.7(x0.7) |0.7(x0.4)| 10.2(+3)
Scorpaenidae @ 0 0 2 0 1 0 0 0 0.1(+0.1) 0.0 0.0 0.0
Synodontidae 15 3 1 2 4 6 [0.6(x0.3)] 0.1(x0.1) |0.1(x0.1) | 0.1(x0.1) [0.2(+0.2)| 0.2(+0.2)
Tetraodonitidae/Diodonitidae 3 1 0 10 1 0 0.1(+0.1) 0 0 0.5(+0.5) 0.0 0
Acanthuridae 96 63 25 131 26 113 | 4(x1.3) | 2.6(+x1.1) | 1.3(x0.7) | 6.6(+1.6) |1.2(+0.5)| 4.5(+1.3)
Apogonidae 0 7 0 0 0 49 0.0 0.3(+0.3) 0.0 0.0 0.0 2(+1.9)
Balistidae 28 3 11 10 26 37  [1.2(x0.5)] 0.3(x0.2) | 0.6(x0.4) | 0.5(x0.4) |1.2(x0.7)| 1.5(+x1.7)
Chaetodontidae o 38 34 39 40 33 48  [1.6(x0.6)| 1.4(x0.8) | 2(+0.9) 2(+0.9) |1.5(0.9)| 1.9(+0.6)
Labridae E’ 54 198 236 129 144 228 |2.3(*1.2)| 8.3(+7.2) [11.8(+6.8)| 6.5(+1.7) |6.6(+8.3)| 9.1(+5.5)
Lethrinidae 8 1 3 11 7 20 3 0 0.1(+0.2) | 0.6(+0.5) | 0.4(+0.2) [0.9(+0.8)| 0.1(0.2)
Ostraciidae é 5 3 4 4 1 0 0.2(+0.2)| 0.1(+0.1) | 0.2(+0.2) | 0.2(+0.2) 0 0
Pomacanthidae 5 4 9 5 15 4 23 [0.2(x0.2)] 0.4(x0.3) | 0.3(0.2) | 0.8(x0.4) |0.2(+0.2)| 0.9(+0.5)
Pomacentridae “ 237 532 578 731 604 772 |9.9(+3.9)| 22.2(+7.8) [28.9(+9.7)|36.6(+15.9) }7.5(+18.5/30.9(+11.1)
Scaridae 37 33 49 57 33 38  [1.5(x0.7)] 1.4(x0.6) | 2.5(+1.8) | 2.9(+1) [1.5(+x0.9)] 1.5(+1)
Serranidae 63 525 489 153 179 668 |2.6(+2.7)[21.9(+12.5)| 24.5(¢13) | 7.7(+6.9) |8.1(+7.9)| 26.7(+15)
Siganidae 20 7 78 9 6 1 |0.8(x0.8)] 0.3(+0.4) | 3.9(+5.5) | 0.5(+0.4) |0.3(+0.3) 0
Atherinidae Pelagic 0 0 0 1000 0 0 0 0 0 50(%51.5) 0.0 0.0
Caesionidae 30 100 356 177 184 80 [1.3(+2.6)| 4.2(+4.8) |17.8(+14)| 8.9(+6.7) [8.4(+5.2)| 3.2(+3.3)
Coral inahbited by fish 55 112 81 45 51 138  |2.3(+0.8)| 4.7(+0.9) | 4.1(+0.9) | 2.4(+0.7) [2.4(+0.7)| 5.5(0.8)
Coral without fish 89 78 60 82 38 105 | 3.7(x1) | 3.3(x0.8) |3.2(+2.3) | 4.3(+x1.4) [1.7(x0.7)| 4.4(1.1)
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Figure B50: Fish community by families in the surveyed sites. Top, number of fish per sampling
unit of the five most common families. Bottom, number of fish per sampling unit of all other
observed families. Families with <1 fish per sampling unit are not shown.

84



w
o

I
o

w
o

=
o

o

Number of fish per sampling unit
[
o

N =
] . —|
NRS

IUI5 IUI'10 Ul 15 NR 10 NR 20
B Acanthuridae W Apogonidae m Balistidae M Blenniidae/Gobiidae
B Chaetodontidae M Labridae B Mullidae Pomacentridae
Pseudochromidae M Scaridae M Serranidae Siganidae

IR

Figure

272 DRI R NIDWR .2YIPDIT 2YINRD ,AMNPIRT 20T R9Y NITDWR 90 BY 2T nNan 512 R
DAY IR FTRIAT DTSR TN AT DY
B51: Fish community by families, excluding schooling species, in the surveyed sites.

Families with <1 fish per sampling unit are not shown.
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B52: Number of fish per sampling unit at the surveyed sites since 2020.
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Table B9. The 20 rarest fish species observed in the survey.

Family Species Hebrew name . Number of mean nL!mber.per
fishes observed sampling unit
Acanthuridae Acanthurus sohal 7010 N2 1 0.01
Scorpaenidae Pterios sp. NNt 1 0.01
Monacanthidae Aluterus scriptus [T YIP AT 1 0.01
Siganidae Siganus stellatus D'2210N |2'0 1 0.01
Chaetodontidae Chaetodon auriga DINN |N919 2 0.01
Chaetodontidae Chaetodon lineolatus 1) 1INY |N919 2 0.01
Labridae Anampses lineatus PPN 12270 2 0.01
Labridae Anampses twistii N2 AN 12271 2 0.01
Labridae Cheilinus abudjubbe 1910 D' INAN 3 0.02
Scaridae Scarus fuscopurpureus Naw 21N 122N 3 0.02
Siganidae Siganus luridus ITIN |2'0 3 0.02
Siganidae Siganus argenteus 227 71x9 9101 |2'0 4 0.03
Blenniidae/Gobiidae | Aspidontus tractus INDD PN 4 0.03
Labridae Cheilinus lunulatus |NNDN INaN 4 0.03
Labridae Oxycheilinus mentalis YN JIN INON 4 0.03
Ostraciidae Ostracion cubicus TIp2 [11'091D 4 0.03
Ostraciidae Ostracion cyanurus 7130 |12'091p 3 0.03
Ostraciidae Tetrasomus gibbosus 11102 Iy 2 0.03
Pomacanthidae Apolemichthys xanthotis 1LY |NO'p 5 0.04
Pomacentridae Dascyllus trimaculatus NN NN 6 0.04
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Figure B53: Species richness (top) and diversity (bottom) of fish communities at the surveyed sites
since 2020.
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Figure B54: Individual based rarefaction curves for species richness (top) and diversity (bottom)
at the surveyed sites.
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Figure B55: Sample-based rarefaction curves for species richness (top) and diversity (bottom) at
the surveyed sites.
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Figure B56: Rényi diversity profiles for reef fish communities at the surveyed sites.
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Figure B57: Distribution of reef fish according to trophic levels at the surveyed sites.
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Figure B58: Distribution of reef fish according to trophic levels at the surveyed sites in 2020-2023.
Top, fish densities; bottom, fractions.
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Figure B59: Distribution of reef fish according to trophic level (left) and major families (right)
at NR 10 since 2007.
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Figure B60: Distribution of reef fish according to habitat, and number of inhabited and non-
inhabited corals at surveyed sites.
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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 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
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
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,
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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
greater than 1/2°C per decade.
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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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Figure C15: Fish larvae collected close to shore at the northern beach of Eilat (NB) and close to
the reefs of the Coral Beach nature reserve (NR).
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Figure C16: Densities of fish larvae close to shore at the northern beach of Eilat (NB) and close
to the reefs of the Coral Beach nature reserve (NR).
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Figure C17: Grain size distribution (weight percent) for soft sediment at two sites, at the north
beach (NB) and south beach (SB) of Eilat.
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Figure C18: The density of foraminifera individuals (number/gram sediment) at two soft
sediment sites, at the north beach (NB) and south beach (SB) of Eilat.
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Table C2: Benthic foraminifera identified at the North and South beach sites.

2016 2017 2018 2019 2020 2021 2022 2023
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 NB
Amphisorus hemprichii SB+NB SB+NB SB+NB SB+NB SB+NB SB SB+NB SB+NB
Amphistegina SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB
Articulina SB NB SB+NB SB+NB SB+NB NB SB+NB NB
Assilina amonoides SB+NB SB+NB SB+NB SB+NB NB SB+NB SB+NB SB+NB
Bolivina SB SB+NB
Borelis schlumbergeri SB+NB SB+NB SB+NB SB+NB NB NB SB+NB NB
Brizalina SB+NB SB+NB NB SB+NB SB+NB SB+NB SB+NB SB+NB
Challengerella bradyi SB
Cibicides NB NB NB SB+NB NB NB SB+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 SB+NB
Cymbaloporetta SB SB+NB NB SB+NB
Discorbinella rhodiensis SB SB+NB SB SB SB SB NB
Elphidium SB+NB SB+NB NB NB NB NB SB+NB SB+NB
Epistomoroides punctatus NB SB+NB NB SB+NB 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 SB+NB
Heterocyclina tuberculata SB
Labrospira jeffreysii NB SB+NB NB SB SB SB+NB SB
Lachlanella SB SB+NB SB NB SB+NB SB SB+NB SB+NB
Lagenammina SB+NB NB SB+NB
Miliolides SB+NB
Miliolinella SB+NB SB+NB SB+NB SB+NB SB SB SB SB
Nonion SB+NB SB+NB NB NB SB+NB SB+NB NB SB+NB
Paratrochammina madeirae SB
Peneroplis planatus SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB
Planogypsina SB SB+NB SB NB SB+NB
Planorbulinella larvata SB NB
Planorbulinoides retinaculata NB
Pseudoaurinella dissidens SB SB
Pseudocibicides SB+NB SB+NB SB+NB NB NB SB SB NB
Pseudomassilina NB SB+NB SB+NB NB SB+NB SB+NB
Pseudoschlumbergerina ovata SB SB SB SB SB
Pseudotriloculina SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB
Pyrgo NB NB SB NB NB NB
Quinqueloculina SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB
Reusela NB SB SB NB NB NB SB+NB SB+NB
Rosalina SB+NB SB+NB SB+NB SB SB+NB SB+NB SB+NB SB
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 NB
Spirillina NB SB+NB SB SB
Spiroculina SB+NB 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 SB+NB
Triloculina SB SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB SB+NB
Trochulina sp. A NB SB+NB SB+NB SB+NB SB+NB SB+NB
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 SB+NB
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Figure C19: Deformed benthic foraminifera found at the FF sampling locations offshore from
the Kinet channel outlet.
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Figure C20: Abundance of meiofauna genera dwelling in the upper layer of two soft sediment
sites, at the north beach (NB) and south beach (SB) of Eilat.
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Table C3: Meiofauna groups identified at the North and South beach sites (listed
alphabetically).
NB SB

Ln © N~ [ee) o o — N ™ [Te) © N~ [ce) [e)] o - N [s¢]

— - — — - N N N N — — — — - N N N N

o o o o o o o o o o o o o o o o o o

N N N N N N N N N N N N N N N N N N
Amphioxus * * * * * * * * *
Amphipoda * k% ok x X% %K x % % * x % %% %
Anomura * * * * * * * * * * *
Bivalvia * * * * * * * * * * * * * * * * * *
Chaetognatha * *
Cnidaria . .
(Actinaria) * * * * * * %
CopepOda * * * * * * * * * * * * * * * * * *
Crustacea sp * * * *
Cumacea * * * * * * * * * * * * * * * * * *
Decapoda * * * * * * * * * * * * * * *
Echinoidae * * * * *
Echiura * * * * * * * * * * *
Gastropoda * * * * * * * *x* * * % * % * %k
Holoturioidea * * * * *
Isopoda * * * * * * * * * * * * * * * *
Mysidae * * * * *
Nematoda * * * * * * * * * * * * * * * * % *
Nemertea * * * * e
Ophiuroidea * * * % I I * * % * * * %
Ostracoda * * * * * * * * * * * * * * * * * *
Platyhelminthes * * *
Polychaeta * * * * * * * *  * * % * x x % %
Sipunculidae * * * * * % * % * x x % %
Tanaidacea * * * * * * * * * * * * * * * * *
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Figure C22: The density of live benthic foraminifera individuals at the *'Fish Farm" site following
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Figure C25: Seagrass cover during winter and summer at four depths in the southern and
northern beach sites of Eilat.
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Figure C26: Seagrass cover during summer in the southern and northern beach sites of Eilat.
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Figure C27: The average seagrass cover in recent years at four depths in the northern and
southern beach sites of Eilat. Depths of 10-20 meters surveyed since 2015, and 30 meters depth

surveyed since 2019.
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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.

134



nnon

VO 790 ANIWIND TTAVHI DT TH2 DT MTTY MINXMN 2w AP 17T TN 2010 mwa]
Iz 0PN My 2011 0515 791 2010 N30 WY DT 77V 1TTAIY MIT00 MNXIN X0 D
220077 .CTD-7 2291992 2977 110258 Moy 72 MYXHNID 03 0¥ TN P19V D°2 MTo0T M772
DI N W DNTOD T WD ,0%7 V700 NY0ININIAT NI0T DY NNPW NN YIDD N0 N0INDT
JND D277 172 My pmNsim 2011 05y w2 9o’

7292 ,0°707 0 T W DNVWINT DO TITTD DT N MM onT 702 7 ANSD: 1w 2014 niwa

[.CTD-7 jw»m mr7m

~25- D2pPnIva N0MY 2111 MIMYA NV 091 N2OW MR YW IPDIR NN AR MR M2
NI¥I 2DWR NDIPNA DT DTV "N rn mrhiea" n2dw (47 1K) Naownn 19PN 0wk 200
0°7 7517 00101 197 INRY 11 WTIN N12°202 YR 01T MO 19111 MPhn Yova 0o NN Apy
MMHRa NPoY% 073 07 0192 TR ,NRTY A0 ."20Hp" 19 P31 N 20an IR L,IN 1M Mmhn o2
03,2127V NP°MN ¥OPA 7102 20WWN1 71207 MAYIVDT QY INNAW 20 N20WH IRNWN 0211°HY0 0°na
NPV 720WAW TV L2973 DONIRWT NP9 nIona” paivl ,0°227vnn 198 o)
725W N2VXAY 7700 MR WA DN IR 723 00100V 0O MINn AN MW NN 900 CwTina
7N9Y 0°7 °192 MM ,1210PIR-121000 DPWTIN LY 710 DRIPY .07 21D N27p2 701mM1 Minhn Nyl
12711 7TOR APATA 0MAT MM NPy n20wm

0

100

200

300

Depth [m]
B
o
o

500

600

700

800

St. A 2023
Salinity [%o]
40.6

40.2 40.4 40.8

a1

41.2

0S_2023
Salinity [%o]
40.6

40.2
0

40.4 40.8

100
200

300

Depth [m]
IN
o
o

500

600

700

800

41

41.2

Depth [m]

300

Jan

May

Sept

40.4

FF_2023
Salinity [%o]
40.6 40.8

=

Feb

Mar

June  ——lJuly

Oct Nov

41 41.2

Apr

——Aug

——Dec

135



St. A - Salinity - 2023

Z Z 5 v/ 5 Z 5 Z Z g Z
0‘/ 3 2 p@b 44c?f G"lof 44'9}, 3‘/(//; Jo-/ (7 'ql/g ? S@'o ¢ O /VO v 8060 [ PSU ]
0 -—I
I I I . - : 409
20 | ¢ : -
- 4408
400 -
40.7
600
%
800 : . : : . : . a0

D1233 NREPI A TN NPRTINT 037 Mavers CTD-m 9owsna 7772IR 952 2% NTINYI MR (47 1N
7annY 2v9eR 400 -5 W 20% pRIwa e I 77 932 OS mann ("R 700<) 2v9%R/379/5RR hw avnn
A 7amn2 27 NTIMY NITHR W NonIw 1T NYT0 — aunb .avmun 50- Dw priwa R Hw snexn nna FF
(DI MITIPI) NIRIRD 29 VAT 2T 2OPRIWR
Figure D4: Salinity profiles measured using a CTD during the monthly monitoring cruises.
Station A is on the Israeli/Jordanian/Egyptian border (>700m), station OS is halfway to the
northern shore at water depth of ca. 400 meters and the Fish Farms station is close to the northern
shore of the Gulf at ca. 50 meters depth. Bottom — an annual time series of salinity at Station A at
the depths in which water was sampled for analyses (black dots).
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Figure D5: Changes in salinity at Station A since 2004. Black dots represent the sampling
depths.
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Figure D6: Dissolved oxygen concentration profiles measured during the monthly monitoring

cruises. Station A is on the Israeli/Jordanian/Egyptian border at ca. 700 meters depth and the

Fish Farms station is close to the northern shore of the Gulf at ca. 50 meters depth. Bottom — an
annual time series of dissolved O2 concentrations at Station A.
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Figure D7: Changes in concentrations of dissolved oxygen in the water column at Station A since
2004. Black dots represent the sampling depths.
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Figure D8: Changes in the dissolved oxygen inventory in the water column at Station A since
2004. Top: monthly inventories (right) and annual averages (left). Bottom: the upper 400m (left)

and the deep water (right).
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Figure D9: 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.

nPIoPOR

-1 CO3%) LI2IP>2M) V2P 1 1R PR, 2°Ha NIRRT MY 112772 772 RO NPIopoRa
TIWM QPPIVA P2 T 2NN WA 37 ,TRD VP NPIORORT M7 007 v L(Tnrnna HCOs
QU PINYI D792 NPIHPYR DW N0 0°0A1 037 .NATIRT MWD ARNWTA N1 TW Q%N 7 0T o
PRIV 91 PV DOWTINA AW WAL ,NRT OY 212790 WM NV 22X D00, PP KD 20wl
(127 91K) 2.526 meg/kg 2w *27n 7Y oY ,IRWY IRNW 2O bR NPPHROR 23 o vn 160

723 NPPHPOR 771 2004-2006 001w1 L2123 NN 2T DY P71 DOV DR NPIOPHRA 0w
D°IW32 .NTTAIT NPIHPORT 7770 2007 NIW PRV 2127 MR L2010 2792 191,000 NTINYI
2372 790 77077 ARYNA1 D MR LA AR KD 02 AR L0072 NPOPOR 1771 21w 2012-2014
MATIPA 3w — VYN D212 NIPIHPIR 237 17771 W MIINART D2IW3 .07 DTNV 227710 NPIOPONT
(137 91K) 2°M23 2w D°7W MW IR 7707 IREM

143



St. A
Alkalinity [meq/kg]

2.49 2.51 2.53

<4 J

0

¢

r W
ow
Dt
PR
v

100 §\' >
.:*%

200 s NS

300 —owe

e < —eon———————

Depth [m]
IS
o
o

——Jan
——Feb
500 +——®wo———— —+—Mar
Apr
May
Jun
July
= Aug
700 +—— Y«ﬁ(’— Sep
Oct
Nov

600 o

800 -

Dec

bR 2o D1ana NRENI A STINN DPRTIT IO NIAREIT 1TTRIR DD 2T NTIAYA NYIORDR 23y 127 R

29U 700-1 Thynb D pRIva 2vRn/1TY/oRws
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 D14: Nitrite (NO2-) concentration profiles measured during the monthly monitoring

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

Farms station is close to the northern shore of the Gulf at ca. 50 meters depth. Bottom —an annual
time series of dissolved NO. concentrations at Station A.
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Figure D15: Nitrate (NO3-) concentration profiles measured during the monthly monitoring

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

Farms station is close to the northern shore of the Gulf at ca. 50 meters depth. Bottom —an annual
time series of dissolved NO; concentrations at Station A.
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Figure D16: Changes in the concentration of total oxidized nitrogen (TON= NO3+NO?2) in the
water column at Station A since 2004. Black dots represent the sampling depths.
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Figure D17: Changes in the nitrate (NO3) inventory in the water column at Station A since 2004.
Top: monthly 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 (PO4-3) concentration profiles measured during the monthly monitoring

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

Farms station is close to the northern shore of the Gulf at ca. 50 meters depth. Bottom —an annual
time series of dissolved PO, concentrations at Station A.
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Figure D20: Changes in the concentration of phosphate in the water column at Station A since
2004. Black dots represent the sampling depths.
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Figure D21: Changes in the phosphate inventory in the water column at Station A since 2004.
Top: monthly 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.
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Figure D29: Fluorescence profiles measured using a CTD during the monthly monitoring cruises.

Station A is on the Israeli/Jordanian/Egyptian border (>700m), station OS is halfway to the

northern shore at water depth of ca. 400 meters and the Fish Farms station is close to the northern
shore of the Gulf at ca. 50 meters depth.
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Figure D30: Chlorophyll-a concentration profiles measured during the monthly monitoring

cruises. Station A is on the Israeli/Jordanian/Egyptian border at ca. 700 meters depth, and the

Fish Farms station is close to the northern shore of the Gulf at ca. 50 meters depth. Bottom — an
annual time series of chlorophyll-a concentrations at Station A.
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Figure D31: Changes in the concentration of chlorophyll-a in the water column at Station A since
2004. Black dots represent the sampling depths.
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Figure D32: Chlorophyll-a at Station A at the deep chlorophyll maximum (DCM), at water depths
of 60, 80 and 100 meters since 2000. Top, Chl-a inventor during summer (July-September).
Bottom, chlorophyll-a concentrations throughout the period. Data from the years 2000-2002 were
collected during the Peace Park Project and are provided courtesy of Prof. J. Erez and Pro. B. Lazar.
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Figure D33: Monthly phytoplankton concentrations of prokaryotes (Synechococcus and
Prochlorococcus) and pico-eukaryotes in the water column at Station A.
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Integrated Phytoplankton Abundance (cell count)
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Figure D34: Monthly integrated phytoplankton abundances in the upper 250 meters for
prokaryotes (Synechococcus and Prochlorococcus) and pico-eukaryotes at Station A, and their
relative abundance since February 2012. Top — according to the cell count and bottom —
according to biomass.
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Figure D35: Monthly phytoplankton concentrations of heterorophic bacteria in the water
column at Station A this year; right, time series of integrated bacteria concentrations (to 700

meters depth) since 2013.

170



Do N7V NOPIPDINIT 5.7

,NOPIPDYDA DONTIT OO NTIAVA DO 03T D°HIVIN0A 2R N9 NUPIPDINITT NXIAP
D°17X°7) 72V — O°2 NIAT AIRNDA NPV NIWRR TN 2N NORIZOIRITT LINR NUPIZDIRTM 2P TN
NYHP) 0% NOORPINT IR W P9I 03 1M ,IN1 NIMAA N1DINY DR 00 05¥AY DPNWRD
TR NOPIZDIRINIP ST DY 191 MRD QNIRY ,DOPTN 0T O¥ DONW DONXM WIDNAT DRI PIR 1N
DW 70M1°22 DY IR P70 V1P APV DY NV N300 (AN T NURIZOINT 0T HY 0°9IN]
2°° N0 DY TYNT T3 MW 2011 yan wma 90 973 NPEPID 997 NPYIDT 720Wa NURIZOINT
272 D77 MIXIAP 25772 03 110 ,99292 NUPITOIRITA

NPN0OYR 77773 MyxnRa (% 300-400 Noypap pRIY) PINYA 0% WTIN 2R MDORI PURIPOINIT NINAT
P27 MY nYXana 72371 (367 71R) 200pm Hw n 57 oy ("Bongo') 17193 Nupi1o nwn Yw
NPYIRA VPO NWI DTN 727002 T3 0TI 90 W PINKRT 1awa 995 7172 ,(9-11 mywn 12)
TT7 TAT 92 qWna AW 107 TR DOV RO T PRIt nwaa nyat av m ' 100-3 hw paivs
45 2220 mawa (199X 7 140) 777737 %20 0o (7w ' 1) wp 2 -2 Sw MNana Auw 77000 ARV
952 2P MR MA%T 6 =) M 3 72037 Yo 952 Myrann 0"1702 .0p7 10-2 7997 qwn .moyn
NWIT AXPR NIRTIN NIAPATT 77773 20 0RY .NR W on1nT70 70T v 2Opmyn 0ona 110 L,(WTn
9 770 O TR 772912 219007 TV 77ROV NPIT°X2 MTNWIT PPh07D MIXIZD MNav

TWVPIZD MWD WY aY 711290 9Y PI°0 MYEAR D73 NP0 WIPWH D719 32°37 92 172vm2
5713) GF/A n°2127 5290 190 HY 19%P09 55 NIon 19 nR? . 1000 -1 500,200 5w n 573
197 NRD T 19pwnY MY 4 qwn 450 °C 2 1N W 771 W (1.6 m 5w 051 N
W w21 Hpwnn N2apk) 2w 229pwI ,.Mming? oo awow qwn? 60 °C Tna v 0012w 0w
) PIAMIRT 1T 2w w2 Hpwn n9ap myw 4 qwn? 450°C 2 097w 2"'NRY (710377 DNA URIZOINRIT
(DA P WIPW P PN NROAY YXINN) P12 0732 nkn mxxna L(Ash Free Dry Weight ~AFDW
(NRMA 720w ROW) Do NTINY D 001159 ' 100 -2 PURITORIT 2w 707127 DR MIAYIN

SPo2IMIN'X L2 12T X Lp1RYT @2 7°eR Nl ("Bongo") 9o Pupiben nwn 1367 TN
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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 pum filters (green,
red and blue, respectively).
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Figure D38: Zooplankton concentrations at the upper 100m of the deep sea since 2011. Top — all
zooplankton, bottom — divided to size fractions filtered on 1000, 500 and 200 um filters (green,
red and blue, respectively).
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Figure D39: Monthly primary productivity and chl-a concentrations at the upper water column.
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Figure D40: Primary productivity (top) and Chl-a concentrations (bottom) at the upper water
column since 2010.
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Figure D41: Integrated values of primary productivity in the upper 100m of the water column,

based on the productivity profiles presented in Figure D39. Bottom - primary productivity in the
upper 100m of the water column since 2010.
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Figure D42: Monthly primary productivity in the upper 100m of the water column since 2010.
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Figure D43: Average daily primary productivity in the upper 100m of the water column for the
months June-October, since 2010.
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Figure D+4: The array of sediment traps placed on a mooring line at 605 meters depth at the
center of the northern basin of the gulf. Since summer 2021 only the large, automated trap
(circled) is active.
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Figure D45: Particulate fluxes caught in sediment traps since early 2014. High resolution (2-4
days) measurements captured in the automatic sampling trap placed at 400 meters depth.
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Figure E1: Chlorophyll-a concentrations sampled daily at the Underwater Observatory pier in

2023 (red line) and the long-term average (1988-2022, 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 2023 (red line), the average SST for 1988-2022 (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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Figure E11: Maximum and minimum (red and blue, respectively) daily sea-level measurements.
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Figure E12: Significant (top) and maximum (bottom) wave heights. Events of southern winds
accompanied by high waves are marked with red arrows.
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Figure E16: Weekly dust concentrations in the air above the sea. Dust is measured on filters
through which air is continuously pumped.
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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, 2023.

Genus 1UI KATZA NR Eilat
Montipora 63 103 146 312
Acropora 66 74 147 287
Stylophora 106 60 110 | 276
Dipsastraea 148 56 65 269
Cyphastrea 126 47 62 235
Goniastrea 57 65 100 222
Echinopora 22 74 93 189
Paramontastraea | 57 92 33 182
Favites 68 38 36 142
Porites 32 46 64 142
Millepora 97 8 12 117
Leptastrea 27 56 16 99
Gyrosmilia 75 1 9 85
Pavona 2 57 10 69
Lobophyllia 1 10 42 53
Platygyra 24 9 20 53
Pocillopora 29 3 20 52
Siderastrea 33 1 3 37
Psammocora 6 20 10 36
Astreopora 6 11 17 34
Coscinaraea 15 6 9 30
Plesiastrea 12 7 8 27
Seriatopora 0 22 0 22
Acanthastrea 7 2 11 20
Mycedium 2 8 7 17
Goniopora 1 7 4 12
Leptoseris 1 10 1 12
Plerogyra 1 6 4 11
Galaxea 2 5 2 9
Turbinaria 4 4 1 9
Leptoria 1 3 3 7
Erythrastrea 3 2 1 6
Fungia 3 3 0 6
Cynarina 2 3 0 5
Echinophyllia 1 0 3 4
Oxypora 0 4 0 4
Alveopora 0 1 1 2
Merulina 1 1 0 2
Pachyseris 0 1 1 2
Sclerophyllia 1 1 0 2
Trachyphyllia 0 2 0 2
Balanophillya 0 0 1 1
Blastomussa 0 0 1 1
Ctenactis 0 1 0 1
Favia 1 0 0 1
Hydnophora 0 1 0 1

Total 1103 931 1073 3107
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Table G2: Fish abundance and occurrence of fish families at the reef sites surveyed this year.

Family Species Hebrew name Habitat Schooling | Diet|1UI5[1UI 10{1UI 15|NR 5 |NR 10|NR 20| Total
Acanthurus nigrofuscus DINw N1 |Bento-pelagic [Small Group |HD 65| 39 13| 100 50 102 324
Acanthurus sohal 010 N2 |Bento-pelagic |Small Group  [HD 1 1|
" Ctenochaetus striatus oI 9 |Bento-pelagic |Medium group [OM 1 3 1 3 5] 13
Acanthuridae P i
Zebrasoma desjardinii 'wnan |nm|(Bento-pelagic [Pair HD 1| 6 5 12
Zebrasoma xanthurum Y10 |nni|Bento-pelagic |Small Group [HD | 21| 14 6| 23 21 6| 91
Other Acanthuridae family (unidentified species) 8 5 13
Apogonidae chewlodipterus. quinque.lineatus : iy wnn |173|Bento-pelagic |Small Group  |FC 9 9
Other Apogonidae family species) 7 40| 47|
Atherinidae Atherinidae 02710 Pelagic Large groups _|PK 1000} 1000|
Balistapus undulatus "IIp N¥'NKR|Bento-pelagic [Solitary M 1| 1|
Odonus niger | DITX In'a |Pelagic Medium group |PK 6| 6|
Balistidae Pseudobalistes fuscus N¥1 11 |Bento-pelagic [Solitary M 1 9 28 38|
Rhinacanthus assasi 910 O I0P'9|Bento-pelagic |Solitary IM 5] 1 5 1 12|
Sufflamen albicaudatum 221 N127 N'¥|Bento-pelagic (Solitary M 22 7 1 1 3 8 52
Other Balistidae family species) 3 7 1l 11
Aspidontus tractus N |"pn|Benthic Solitary FC 1 3 4
biida Other i biidae family ( species) 28 34| 135] 83 42| 131] 453
Caesionidae Caesionidae 09na|Pelagic Large groups |PK | 30| 100 3s6] 177] 184] 80| 927
Chaetodon auriga DINN |N919(Bento-pelagic |Pair M 1| 1 2|
Chaetodon austriacus NN |Na19|Bento-pelagic |Pair IS 8 11 9| 13 13 5 59
Chaetodon fasciatus nxn |27 |N919(Bento-pelagic [Pair IS 1| 2 9 5 4 6 27|
. Chaetodon lineolatus 237N N919|Bento-pelagic  [Pair IS 2 2|
Chaetodontidae . .
Chaetodon paucifasciatus DTIND [N919|Bento-pelagic |Pair 1S 23 3 20| 14| 29, 89
Heniochus diphreutes nmpin? N |Bento-pelagic |Medium group |PK 1| 8 3 12
Heniochus intermedius naiw Npw|Bento-pelagic |Pair IM 4 1 2 2] 4 13
Other C family ( species) 18 4 6 28|
Anampses lineatus Ipnpn nn|Bento-pelagic (Solitary IM 1 1 2
Anampses meleagrides 22T 210X |10 |Bento-pelagic |Solitary M 11 5 16|
Anampses twistii M2 2InX |00 |Bento-pelagic |Solitary IM 1 1 2
Bodianus anthioides NI¥N NNITN [Bento-pelagic |Solitary M 7 10 3 1 3 35, 59
Cheilinus abudjubbe 1910 0' I8N |Bento-pelagic |Solitary M 2 1| 3|
Cheilinus lunulatus |NnDN Ixan|Bento-pelagic |Solitary M 2 1| 1 4
Coris aygula 10 0' n'71|Bento-pelagic |Solitary M 5 2 4 4| 2 17
Coris sp. n1|Bento-pelagic |Solitary M 3 3
Labridae Gomphosus klunzingeri (caeruleus) 21n2 197N |Bento-pelagic |Solitary M 10 2 12
Labroides dimidiatus M7'N 'Rp|Bento-pelagic |Pair IM 4 10| 12 26|
Larabicus quadrilineatus 1 1nK|Bento-pelagic [Solitary M 2| s 1| 11
Oxycheilinus mentalis WK1 )X INan|Bento-pelagic (Solitary IM 3] 1 4
Paracheilinus octotaenia NI [N N'NITH | Bento-pelagic |Medium group [PK 1| 120{ 108 2 80 70| 381
Pseudocheilinus hexataenia N'09 ww Nnaw|Bento-pelagic [Small Group IM 26 72 2 44 94| 238
Thalassoma lunare 1NN |Io1V|Bento-pelagic [Small Group  |IM 6 1 4| 1] 12|
Thalassoma rueppellii N7 [oNb|Bento-pelagic [Small Group  [IM | 25| 36| 16| 65| 13| 9| 164
Thalassoma sp. |lonv|Bento-pelagic |Small Group  |IM 6 3| 14 1 24|
Other Labridae family species) 2 s| 1 3 11
Lethrinidae Lethrinidae 0'MIw|Bento-pelagic |Small Group M 1] 3 11 7 20, 3 45
Monacanthidae Aluterus scriptus |"TV YIp AT|Bento-pelagic |Solitary PK 1 1]
Parupeneus cyclostomus N9 20v n'7in|Benthic Solitary FC 9 2] 2 12 1 26|
Parupeneus forsskali 1019 N2 |Benthic Small Group  |IM 26 46 15| 8 19 11| 125
Mullidae Parupeneus macronemus 121 [n1a|Benthic Small Group  |IM 28 19 33| 8| 8 15 111
Parupeneus rubescens D'TNND N1 |Benthic Small Group  |IM 1| 1|
Other Mullidae family species) 6 1 7|
Ostracion cubicus TIp1 1'091p|Bento-pelagic [Solitary IS 1 2 1 4
Ostraciidae Ostracion cyanurus 120 |11'091p |Bento-pelagic |Solitary M 1| 1 1| 3|
Tetrasomus gibbosus 11122 1IN |Bento-pelagic |Solitary oM 1 1 2
Other Ostraciidae family species) 2 2 2l 2 3
L Parapercis hexophtalma M7 [I8a|Benthic Solitary FC 7 3 1 11
Pinguipedidae : . .
Other family species) 1 1
Apolemichthys xanthotis qILY |NO'p|Bento-pelagic |Small Group  [IS 3 2 5
Centropyge multispinis 1910 212N |NO'p|Bento-pelagic |Pair HD 2 10 1 13
P i c NDIDA N'2'01|Bento-pelagic [Small Group  |PK 16, 16|
Pomacanthus diacanthus [1an 109 |Bento-pelagic 1 2 1 1 5]
Pomacanthus imperator 1Tn 10'p|Bento-pelagic |Solitary IS 5 3| 4 4| 50 21
Amblyglyphidon sp. Bento-pelagic |Medium group [PK 4 4
Amphiprion bicinctus m7'N [DwIw|Bento-pelagic |Small Group  [PK 3 1| 5 9
Chromis dimidiata N 1T N'nNa|Bento-pelagic |[Medium group |PK 3 36 5( 197 2 68| 311
Chromis viridis NP nmna|Bento-pelagic |Large groups  [PK. 1| 102 46| 130 391 25| 695
Dascyllus aruanus 0'090 NINYK|Bento-pelagic |Medium group [PK 7 21 20| 8 56|
Pomacentridae Dascyllus marginatus 0191w NINYR|Bento-pelagic [Medium group [PK | 135| 124 347| 47| 115| 190 958|
Dascyllus trimaculatus MINW NN |Bento-pelagic [Small Group  |PK 6 6|
Neopomacentrus miryae " nmaw|Bento-pelagic |Large groups  |PK 2| 117| 50| 107| 20| 227| 523
Pomacentrus sulfureus 1193 [NIw|Bento-pelagic [Small Group  |OM 2 4 6|
Pomacentrus trichourus 211 27 N1w Bento-pelagic |Small Group  |OM 89| 127 129| 241 56| 233| 875
Other Pomacentridae family ( species) 1| 11
Pseudochromis fridmani 19 2Iwax|Benthic Solitary M 11 49| 16 4| 165| 245
pseudochromidae Pseudochromis olivaceus IN'T 2IVAN (Benthic Solitary M 9 4 1 1 15
Pseudochromis springeri 721190 21Wax|Benthic Solitary M 17| 26| 5 8 43 99
Other Pseudocl family species) 19 4 12 3| 46| 84
Chlorurus sordidus D' P 1ain|Bento-pelagic |Small Group  [OM 3 5 8 16|
Scaridae Scarus fuscopurpureus n9w 2In2 11'am|Bento-pelagic |Pair HD 3] 3]
Other Scaridae family species) 31 33 49| 52 25| 38| 228
Scorpaenidae Pterios sp. : : : |NnT|Bento-pelagic |Solitary FC 1 1
Other Scorpaenidae family species) 1 1 2
Cephalopholis hemistiktos DIN pT|Bento-pelagic [Solitary M 4| 4 3 1| 6 18
Cephalopholis miniata DITR WpT|Bento-pelagic [Solitary FC 1 9 11 5 8| 19 53
Epinephelus fasciatus 009 1p7|Bento-pelagic [Solitary | 13 12 s| 8 a4 5| 47
Serranidae Pseudanthias sp. nima|Bento-pelagic PK 70| 155| 9| 83| 237| 554
Pseudanthias squamipinnis qio 0 e |Bento-pelagic |Large groups  |PK | 46| 429| 313| 125| 80| 396| 1389
Variola louti n'o'o n?71Ni|Bento-pelagic [Solitary FC 2] 1 1 3 3] 4 14|
Other Serranidae family (; species) 1 1 2|
Siganus argenteus 23T I¥0 I0] |20 |Bento-pelagic |Large groups |HD 1 3] 4
N Siganus luridus I |2'0|Bento-pelagic |Pair HD 1| 1| 1 3|
Siganidae " .
Siganus stellatus 0122120 [2'0|Bento-pelagic |Large groups [HD 1| 1|
Other Siganidae family species) 19) 70 75 9 3 113
i 017 |Benthic Solitary FC 15 3 1] 2 4 6 31
Tetr Tetr 0'n'Nigl|Benthic Solitary 3| 1 10 1 15
Total 732| 1690| 2160[{2699| 1369| 2501]11151
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Table G3: Fish community according to families in NR_10 (called NR_7 in previous reports)
throughout the monitored period. Numbers are normalized to sampling unit.

Family 2007|2008| 2009| 2010({2011|2012|2013|2014|2015|/2016|/2017| 2018/2019/2020|2021| 2022|2023 |Average
Pomacentridae 77.8| 68.6/177.4|116.2| 30.3| 67.2| 77.3| 74.0| 68.2| 71.3| 61.7]138.5| 34.8| 36.5| 35.8| 56.9| 27.5 71.8
Serranidae 38.3]| 18.8| 47.7| 9.3| 11.8| 14.5| 26.3| 10.3| 16.6| 22.1| 22.1| 43.1| 10.2) 17.0] 1.2] 26.5] 8.1 20.2
Labridae 45| 6.7 7.5 3.0 28 42| 3.8/ 19| 3.8/ 3.8/ 2.6/ 4.7/ 59 3.0/ 58 57 6.5 4.5
Caesionidae 03| 0.0f 3.5 3.4 3.0019.8/10.6/ 13| 2.6/ 0.1] 21| 15 0.0/ 115 43 29 84 4.4
Scaridae 8.0/ 00/ 65| 1.0/ 1.0f 06| 15 1.5] 34| 28 1.6/ 3.2| 42| 33/11.0f 2.0] 15 3.1
Acanthuridae 41| 7.00 43| 29| 3.0/ 26| 16| 1.7] 3.0 3.1] 2.6 3.2| 24| 3.1 25 44| 12 3.1
Chaetodontidae 3.7] 41 39| 39| 31| 1.7 24| 15/ 22| 20/ 15 18 1.8 3.0 22| 22| 15 2.5
Blenniidae/Gobiidae 0.5 1.8 3.0/ 16| 21| 14| 14| 23| 7.0 1.5 13| 29| 28 24| 51 18 20 24
Mullidae (parapeneus) 1.7) 1.2 3.6/ 09| 13| 26| 24| 18 13| 3.6 12| 15/ 16/ 2.6/ 1.7/ 15 18 1.9
Pseudochromidae 3.0/ 16/ 33| 19| 09| 14| 3.6 29 35 1.7/ 20/ 12| 16| 1.0/ 02| 0.6] 0.7 1.8
Balistidae 04| 12| 15 11] 07 13| 1.0/ 0.8 1.6/ 12| 0.6 1.2/ 0.7/ 13| 0.6 05 1.2 1.0
Lethrinidae 0.5 0.0/ 0.0/ 0.1] 0.0/ 01] 0.0/ 02| 0.0/ 02| 02| 0.3/ 0.1 0.0f 0.4 0.5 0.9 0.2
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| 0.2 0.2
Apogonidae 0.0 0.0/ 0.0/ 0.0f 0.0f 0.0/ 0.0/ 0.0/ 0.0/ 0.0f 0.0f 0.0/ 0.4 0.1 2.1 0.1 0.2
Pomacanthidae 0.1 04| 0.1 0.0 0.0/ 0.0f 0.0f 0.0 01] 01| 03] 0.2 02/ 00/ 03] 01 0.2 0.1
Siganidae 0.1 0.2 0.1 0.0 0.0f 0.0f 02| 0.0f 0.0f 0.0f 0.0f 0.0/ 0.1 0.2 0.1 0.1 0.3 0.1
Pinguipedidae 0.0 0.0/ 0.0/ 0.0f 0.0f 0.0/ 0.0/ 0.0/ 0.0f 03] 0.0f 0.0f 05/ 0.0f 0.2 0.2 0.0 0.1
Scorpaenidae, Synanchiidae 0.0/ 01| 0.0/ 0.0/ 0.0f 0.0/ 0.8/ 0.0/ 0.0f 0.0f 0.0f 0.0f 0.1 0.0f 0.0/ 0.0/ 0.0 0.1
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, 0.0f 0.0/ 0.1f 0.0 0.1
Ostraciidae 0.0/ 0.0/ 0.0/ 0.0 0.0 0.1] 0.0f 0.0f 0.0f 0.1f 0.0f 03] 0.1 0.1 0.1 0.1 0.0 0.0
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