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Funded by I srael ds Ministry of Envir

Scientificreport2 0 1 7

Dr. Yonathan 8aked, Program Manager
Prof. Amatzia Genin, Scientific Director
(March, 20B)

Introduction

This report describes the work and results of I akdtional Monitoring
Programin the Gulf ofAgaba Eilat)i NMP i in 2017. It is divided into chapters
accordng to habitats and the methods employed by the monitoring program. 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
descripton of the methods used is given in the NMP annual scientific report of 2003.
Figures and figure captioms this reportare given in English.

The NMP has been operating since 2004, collecting continstanslarézed data
by usingpredetermined standandethodsanda dedicated team. The ability to review
consistently collected data provides increased analytical power and confidence in our
findings, providing a chance to detqmtterns and trends. A comparison of the
preserdday state of the reef with histoal, premonitoring,data can be found in the
NMP annual scientific report @&004.

The NMP has added several new measurements and variables since its initiation,
and these arn@troducedn the respective annual reports of theitiation year.

This year, several modifications to newly implemented measurements were made
and these are described in their respective chapters. We are implementing changes the
categories to which reef fish are allocated based on their diet and several other
criteria, following recent developments in that field. We are in the process of
changing and refining the protocol of measuring coral settlement on plates inserted at
several reef sites to evaluate the potential supply of coral recruits to the reef. We
recently changed tharotocol of treating and splitting soft sediments that are collected
to evaluate changes to the benthic communities at tw«sediinent sites, and are in
the process of refining taxonomic identification for these communities. Changes were
also made to thigequency of visiting the array of sediment traps that is moored on
the sea floor at 600 meters depth measures the vertical flux of particles descending
through the water. Monitoring the particle fluxes through the deep water column is
done in collaboratin with Dr. Adi Torfstein of the Interuniversity Institute and the
Hebrew University.

The NMP reports are available through the web site of Bristhistry of
Environmental Protectiornttp://www.sviva.gov.ilf andon the NMPpage in the 1UI
website: http://iui-eilat.ac.il/.

A database that includesita collected bthe NMP since 2004 is available for
public download through the NMP website.
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Key findings of this year

The coral reefs of Eilat

1. Live coverand density of stony coraisThe surveyed reef sites differ
considerably in their respective live coral cover, due mainly to differences in
sea floor substrate. This yearo6s averag:
similar to last year's average. The average colony density this year was 30.2
colonies per temeter long line transect, slightly higher than last year. The
average colony density at all sites is increasing since 2010, although year to
year changes are small.

Statistical evaluation of the average live coral cover over the entire monitored
period found it to be increasing at a significant average rate of 0.5% per year.

2. Size of stony coral colonié¢sThe characteristic size of coral colonies varies
between monitad 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 than at other sidesing the interval 2002012
the number of small coral colonies in Eilat cexsed, but in recent years an
increase in coral density including small colonies is documentedlnumber
of medium size and large colonies seems to be increasing as well, indicating
enhanced growth and survival. The presence of large and huge colonies
facilitates high coral cover.

3. Live Tissue Index (LTI) in stony coraisThe LTI presents the average
percentage of live tissue in living stony corals and is considered an indirect
indicator for coral healtiTheaveragevalueof this index for all sitegs
decreasing throughout the monitored period, but the chamgesnalland this
year sees a slight increasteseems likely that the decrease in average LTI in
Eilat stems, at | east in part, from i mp
of corals thaaccumulate injuries.

4. Coral diversityi The ShanofWiener diversity index, used for estimating
coral diversity at the reefs of Eilatisplays small, indeterminate, fluctuations
between years. Coral diversity at shallow sites is generally lower than at
deeper sites. This is corroborated by rarefaction curves and the expected
number of coral taxa per 1,500 random individuals, though changes in all
metrics are small.

5. Reef flati Due to its unique character, the reef flathatcoral reserve is
consideredseparately from the foreeef sitesThis year sees a slight increase
in stony coral cover and density, following three years of slight decline. The
reef flat is more sensitive to external forcings than-feed sites, and its coral
diversity is lower. Missive stony corals dominate the reef flat whereas
branching corals are common at foeef sites.

6. Permanent photo sitésStony coral density at the permanent prsites was
highest in 200911, and is rather stable since 2@12n average of some 16
colonies per photo, although large differences among sites are apparent in this
survey as well. A slight decrease in the cover area of stony corals at the photo
sites is documented since 2013.

7. The coral reserve lagodnSince environmental conditions at tlagdon are
harsh, it is dominated by a number of coral taxa, and coral diversity is low.
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The dominant coral at the nature reserve lagoconmasl Stylophora pistillata
(comprising some 42% of all colonies at the lagoon). Between the summers of
2009 and 201€there was a large drop in coral density at the lagoon, and
especially in that of the dominant coral, as a result of several strong storms. In
recent years an increase is measured although density is still lower than that of
the initial years of monitoring

8. Coral settlement in the reefThe NMPstarted monitoring coral settlement in
2015, using settlement plates plae¢dwo reef sites, the nature reserve and
the IUI, but the monitoring procedure has changed from year to year based on
our findings It seams that at the nature reserve site the number and size of
settlers increases between spring and-saithmer, whereas at the IUI the
pattern is less clear and the largest number of settlers was found on plates
brought from the sea at the end of November.

9. Se urching Of the invertebrates, sea urchins are the most important group of
reef grazeraind d this group Diadema setosums the most abundaspecies
in Eilat It's density fluctuates from year to year and dictates the density of the
entire urchin poplation The density of the urchichinometra mataes
increasing in recent years

10. Reef fishi Fish feeding on plankton within the water column (planktivorous)
are the most common group of fish in Eil
important role of trarferring food from lower trophic levels. Carnivorous fish
is the second largest group of reef fish in Eilat and they regulate the population
of mobile invertebrate reef dwellers. Grazing fish (herbivores) comprise a
small portion of the reef fish communityyt have an important role in
controlling the growth of benthic algae and thus helping coral settlement and
recruitment.

Mass mortality of reef fishes occurred during this year's summer months
and a total of 427 cases of dead fish were documented. The madity may
have originatedin a sharp increase in water temperature that occurred in
July and perhaps caused an outbreak of the deadly pathogen
Streptococcus iniae

CoastalEnvirons

11. Nutrient concentrations in coastal waterSoncentration®f nutrientsare
commonlyhigh during winter and very low during summer. The process that
dictatesthese dynamics the seasonal mixinglriven by cooling of the sea
surface in winterwhich brings nutrientrich deep waters to the shallow coastal
areasLike last yearthis yeais mixing started early and reached deeper than
500 meters in February, but then cooling stopped and mixing ended. As a
result, most concentration measurements this year were low, similar to those
of a shallowmixing year. Against this backgrounseveral abnormally high
concentrations stand out, particularly at the northern coastal stations, although
these are not as high as abnormalities in previeassy

12. Pathogens and heteroxarsqut parasites in wild fisfSiganus rivulatusi
The prevéence and richness of heteroxenajg parasites in wild fish remains
steady in the past few years, indicating healthy habitats that are required for
these parasites to complete their life cyéled this year only three of the six
monitored parasites were fod. In addition,m many of the fish examined this
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year granulomas suspected\isobacterium marinurmvere identified,
indicating that this pathogen is still active at the northern gulf.

The mass mortality event that occurred this summer was likely cahysad
outbreak of the pathogetreoptococcus iniae

13. Soft sediment sea flodrSoft sediment sea floor habitats at the northern and
southern beaches of Eilat differ from one another in their physiographic
setting and the type of sediment. The main sedim@miponent at the north
beach is smaller than 125 micrometer (mostly terrigenous clays), while at the
southern beach this comprises a much smaller proportion of the sediment, and
the majority is of biogenic origin together with mineral sand. In the peest th
years grain size distribution at the northern beach is stable, while at the
southern beach the small grain component seems to be growing. These
differences together with other environmental and physiographic differences
dictate differences in the bemttpopulation.

14. Meiofaunaand benthic foraminifergn soft sediments At the southern beach
individual and species densities of benthic foraminifera are higher relative to
the northern beach site, but while the population at the southern beach seems
stabk, numbers were higher at the northern site relative to the past two years.
As for other meiofauna at soft sedimemtisboth the northern and southern
sitesPolychaeta GopepodaNematodaare the most common groups in the
past two years. At the southdraach site 15 taxa groups were identified and
at the northern beach site 12. The number of individuals is also larger at the
southern beach site.

15. Seagrass In the three years that sgeass is monitored, meadows at both
monitored sites (northern and sloern beachs) are extensive, covering much
of the available sofsediment seafloor, and cover increases with depth at the
examined range of 10 to 20 meters.

Seagrass coverage was somewhat higher this year at both site compared to the
previous year. It seas that seg@rass cover is not stable between years, but it
is still early to detect underlying processes.

The deep water column

16. Vertical mixingi For the second year in a roegolingof the water column
wasearly and rapid, angrior tothe Februarysurvey cruise vertical mixing
reached deeper than 500 meielsit only for a short time. This is the fifth
year (since 2012) in which waters deeper than 500 meters are discontented
from the sea surface.

17. Concentrations of oxygen and nutrients in the dedpraia The water column
was mixed to an intermediate depth (500 m) and the deep waters continued to
accumulate nutrients and to be depleted of oxygen. Nevertheless, five years
after the last deep mixing event, nutrient concentrations in deep water are
lower (and oxygen concentrations are higher) than they were before the
mixing of 2012, and much so compared to the values measured in the initial
years of monitoring.

18. Chlorophylta, phytgplankton and primary productivityfollowing two years
in which @mncentations ofchlorophylta were surprisingly high, this year ehl
a concentrations were similar to those of shallow mixing years. Abundances of
unicellular plankton were also lower this year compared to past two years. The
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average primary productivity was higr, and overall it seems that
productivity in the past three years is higher than that of earlier years.
It seems that bloom dynamics is influenced by various factors in addition to
the maximum depth of vertical mixing and it may be that the monthly
samping resolution of the NMP cruises is not sufficient to accurately
characterize it. Looking at the fioligot
be no change in the overall state of the system.

19. Zooplanktori The biomass concentrations of zooplankton weretdivan
those of last year, despite a similar mixing depth. Perhaps the short duration of
mixing and it being a second years of similar mixing depth were insufficient to
drive the system as observed last year. It would seem that zooplankton
population sizdollows phytoplankton concentrations rather than being
directly correlated with mixing depth.

20. Vertical fluxes of particulate matieSediment trapso measure vertical
particle fluxesaredeployed as part @ joint project of the NMP and Dr. Adi
Torfstein of the Hebrew UniversithJ1 since 2014. A short duration spike in
particle fluxes was recorded in January, similar to observations from the
previous years. These spikes do not correlate with known external events and
probably represent internal miximlynamics in the water column. The
underlying process is subject to ongoing investigation. High resolution
measurements in micblumn illuminate the significance of shaliration
events on the overall accumulated fluxes.

Supplementary continuous measunments

21. Sea surfacehlorophylta next to Eilat's coral redtlaily measurement)
Chlorophylta concentrationfuctuate sharply and frequently. In March peaks
of high concentrationaere measuredut overalichlorophylla
concentrations were not higheaththe multiannual average and there was no
significant spring bloom.

22. Sea surface temperatures next to Eilat's coral(dedlfy measurement) Sea
surface temperature was close to the mantiual averagroughout most of
the year, but in July to sh@aincreases of SST were recorded. These were
followed by the first reports of dead reef fish and may be part of the mortality
event's mechanism. An overall rise in SST next to the nature reserve reef is
documented since 1988, but this year's average $STower than that of
previous years and more than half a degree lower than last year's average.

23. Meteorology(continuous measuremefitMeteorological measurements
reflected a regular annual cycle without significant abnormalities. Radiation
measurementsere lower during the past two years compared to previous
years and the water temperature was lower at both summer and winter
extremities. Air temperature above the sea was not outstanding.

24. Rain event§ A significant rain event occurred in March, in dn® mm of
rain were recorded at the IUI.

25. Dusti Dust concentrations over the sea at the 1Ul were relatively low this year
and significant dust storms did not occur.
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Multi -annual variations and trends

The coral reefs of Eilat

1. Live stony coral cover Live coral cover is the foremost metric reflecting the
state of the reef, and significant fluctuations in the live coral cover between
sites and years have been recorded.

During the initial years of monitoring (208) average coral cover in Eilat

was 1920% In the interval 20012 average cover increased and fluctuated in
the range 2123.9% and in 2013 the highest average cover was recorded:
26.4%. Since than, the average coral cover at Eilat ranges between 24.1% and
25.3%. Changes in live coral cover a monotonic and vary from site to

site, but overall a significant rise in coral cover is revealed by NMP
measurements, averaging ~0.5% per year.

2. Stony coral density and sifeAverage coral density between all monitored
site is gradually increasing s& 2010 and is higher than that of the initial
years of monitoring, although year to year changes are small. Throughout the
monitored period there is also a gradual increase in the fraction of medium and
large coral colonies, indicating improved coral sualover time.

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

4. Diversityi Stony coradiversity in Eilat's reefs, as well as the coral
community composition and the expected number of genera encounters per
1500 individuals change only slightly from yea year, indicating a stable
community structure.

Among reef dwellers other than corals, surveys in recent years record the
presence of baskstars Astroboa nudpand Yellowspotted sea cucumber
previously unreported in Eilat, as well as frequent sigjstof fish that were
thought to be rare. In recent years there is also an increase in the number of
sea urchins other than the dominBnsetosum

Coastal Environs

5. Nutrient concentrations in coastal watefdutrient concentrations are usually
higherduring winter than they are during summer months, due to water
column mixing that brings nutrient rich waters from depth. Conversely,
abnormal concentrations at particular sampling stations are found mostly in
stratiiedsummemonths. Abnormally high coeatrations, 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 stahs, are again occasionally recordedecent yeas.

6. Heteroxenous parasites in wild fislHeteroxenous parasites require several
habitats to complete their life cycle. Their presence and abundance in the guts
of wild fish may indicate the state of those habitats. The prevalence and
abundance of heteromeus gut parasites in wilgiganus rivulatugaught at
the southern shore of Eilat remains stable in the recentiyeait higher than
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it was in 200910. This may indicate resilience of the local habitats required to
complete their life cycle.

7. Pathogens wild fish i Micobacterium marinuma deadly pathogers still
present and active at the northern and southern shores of Eilat, though its
abundance may be somewhat lower than it was in the past.

8. Benthic foraminifera in soft sediment at the former lmsabf aquaculture
caged The benthic foraminifera community beneath the former aquaculture
cages at the northern shore of Eilat displays gradual recovery since 2008
(Oronet al, 2014). A series of floods covered the sea floor at the site with
terrigenos clay sediments during the winter of 2ell2 and decimated the
local foraminifera community. Recovery following the floods was
considerablymore rapid than the recovery from the impact of aquaculture
cages.

The deep sea water column

9. Concentrations of ds®lved oxygen and nutrieritsThe 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 multannual dynamics are controlled the depth and duration
of mixing, and the concentratioffi mutrients in the deep waters.

For the second year running, this year 0:
and it is the fifth year in which deep waters are not mixed with surface waters.

Therefore nutrient concentrations were higher and oxygen concentrations

lower than they were in the previous year, but these values are still less acute

then the values preceding the deep mixing of 2012, and much less than the

values recorded before deep mixin@D078.

10. Water temperature The temperature measured in the deep water was at a low
in the years 2008 due to deep mixing, and has been slowly rising since.
Despite deep mixing in 2012 a drop in the temperature was not noted at depths
greater than 500 eters. Thus, the documented trend of rising deep water
temperatures continues.

A corresponding rise in sea surface temperatures in Eilat, at an average rate of
0.037 degrees peyear, is documented since 1988, but this year was, on
average cooler than prieus years and is not compatible with the overall

trend
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Figures

Figure Al(p. 7): Location of monitoring sites
Figure A2(p. 28): Division of the Nitrate concentrations time series at 700 meters depth in Atation A
into three intervals of two years;54yers following dep vertical mixing (red rectangles)

Figure B1(p. 33): An aerial photo of the northwestern shore of the gulf, south of Eilat, showing the
coral reef sampling sites. The yellow lines represent sampling sites at the IUI (1), the Nature
Reserve (2) and thelderminal (3). Black scale line is 100 m.

Figure B2(p. 34): 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-trangect to a resolution of 1 cm. Photo: N. Segev.

Figure B3(p. 3 & Average live stony coral cover and colony density at each site, in 2017

Figure B4(p. 3 B Cumulative percent cover of live corals, sand, rock and dead corals. At sites where
cover does notdd up to 100% the balance comprises algae and invertebrates such as sea
anemones, clams or sponges. The presented percent cover is an average of all transects at each
site.

Figure B5(p. 36): Percent live stony coral coverage versus unconsolidated (ssewlffpor in the sites
examined

Figure B6(p. 37): Utilization of available substrate by stony corals in 2017. The percent cover and
colony density of live stony corals on hard consolidated seafloor at each monitored site.

Figure B7(p. 3 B Left - The aveage live stony coral cover at each site, as percent of total area (top,
the northernmost sites at the oil terminal, and bottom the southernmost sites of the Marine Science
Laboratory). Right Utilization of rocky substrate by stony corals (percent a Btony coral
coverage out of the total consolidated substrate at each site). The thin black line denotes the
average value for all eight surveyed sites.

Figure B8(p. 3 P Left- The average number of live stony colonies permbeter section at eachesit
(top, the northernmost sites at the oil terminal, bottom the southernmost sites of the Marine
Science Laboratory). RightUtilization of rocky substrate for stony coral settiment (number of
live stony coral colonies on ten meters of consolidated stbstt@ach site). The thin black line
denotes the average value for all eight surveyed sites.

Figure B9(p. 4 R 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 crgé$30 cm. Values are percent of
the total colonies of each coral type at each site.iTgipe frequency distribution of counted
coral colonies; bottorh the coral size frequency distribution after correction of the bias of size
counts in line transect&yuloni et al., 2008).

Figure B10(p. 44): Stony coral cover versus the number of stony coral colonies in an averagger0
transect at the surveyed Eilat reef sites

Figure BL 1p. 45): Top: Changes in average relative size fraction of Eilat coral cetofdorrected for
transect based count biasduring 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<d; 15 cm <Large< 30 cm; Huge>30 cm.

Figure BL Zp.46): The Live Tissue Index (LTI) for corals in the surveyed sites. The LTI is the site
average of the percent area of live/healthy coral tissue for each living colony.

Figure BL 3p. 47) Changes in thetate of coral colonies over time according to the average
percentage of living coral tissue (LTI) from all sites over the monitored period.

Figure BL 4p. 48): The ShanotWiener diversity index of coral taxa estimated for each site by the
EstimateS softare (Colwell, 2005http://viceroy.eeb.uconn.edu/EstimateS). The thin line marks
the average of all monitored sites.

Figure BL %p. 49): The ShanotWiener diversity index of coral taxa estimated for each site over time
by the EstimateS software (ColwelD@5 hitp://viceroy.eeb.uconn.edu/EstimateS). The thin
black line marks the average of all monitored sites and is also given in thbaightiagram.

Figure BL &p.50): Rarefaction curves of taxa richness based on colony counts, calculated with the
EstimateS software (Colwell, 200Bttp://viceroy.eeb.uconn.edu/Estima}d& each site.

Figure BL {p.51): Rarefaction curves of taxa richness based on colony counts, calculated with the
EstimateS softwar (Colwell, 2005http://viceroy.eeb.uconn.edu/Estima}eSf or t he AEi | at
since 2004. Bottori the expected number of stony coral taxa per 1500 random coral coloniesin
the feil at PRoasedos the raréfactiorecurzed 0 4

Figure BL18 (p. 52): The twenty most abundant coral taxa in the reefs of Eilat during the monitoring
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period, arranged according to their abundance Y 20he fraction percent is the average
accumulated length of a coralxa out of the total coral length measured in line transect surveys
of the Eilat reefs.

Figure B19(p. 53): Cumulative percent cover of live corals, sand, rock and dead corals at the reef
table. Values are averages of line transect values.

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

Figure B2 (p. 55): Topi ShanorWienr diversity of stony corals in the years since 2@@ttomi
rarefaction curves for coral genus diversity on the reef tabte 2007

Figure B22(p.58): The percentage of |live coral cover at
surveyed foraeef sites), in blue, and the rdeble site, in red. The foneef sites display a
consistent growth in live cover over the monéd period and the re&dble displays large
fluctuations, reflecting the high sensitivity of this habitat.

Figure B23(p. 59): Correlation between the live coral cover in the "Eilat Reefs" and the density of
coral colonies from different size groupstéafcorrecting for count sizieias). Small colonies (S)
are most abundant and so influence the overall coral density (All). There is a weak negative
correlation between the density of small corals and live cover (top). There is a positive correlation
betwesn corals of the larger size groups, and particularly the "medium" (M) and large (L) coral
size groups, and live coral cover, indicating their significant contribution to coral cover in Eilat's
reefs.

Figure B 4p. 66): Sites of the photsurvey of corateefs along the Eilat coastline (green markers).

Figure B Jp. 66): A set of photographs from one of the phetovey sites in the nature reserve reef
(2004 top, 2005 bottom). Among the observed changes are partial mortality of the massive coral
Platygyr 1 (top center), and growth of two colonies of the branching coral Acrdpamd 2,

(center and top right respectively). In addition, a few colonies are missing from the bottom picture
(2005), and some are new settlers that appear only in 2005.

Figure B® (p. 6 Y: Eight years of documentation at permanent photo site Nature Reserve, point A,
looking west.

Figure B {p.69): Topi Changes to the stony average number of stony coral per picture recorded in
the permanent phgites, and the Eilat averag&mcee 2004. Bottoni the changes in stony coral
number per measuring unit in the ktransect survey (red) and the permanent phkittosurvey
(black).

Figure B &p. 70): Distribution of the main taxa groups comprising reefs at the permanentgtesto
in 2017, according to the relative (percent) area which they occupy.

Figure B 4p. 71): Colony recruitment and death for all corals (top) and for stony corals only (bottom)
at the photesurvey sites in 2017. To allow a comparison between sites tharggbaesented as
percent of the total number of colonies at each site.

Figure B3 p. 72): Top- changes to the average area of stony corals per picture at the permanent
photosites since 2004. Bottorthanges in the average stony coral area per pictihe "Eilat
Reefs", measured since 2004 in the permanent {itets.

Figure B3 1p. 73): The twenty most abundant corals (by area) in the 2004 photosurveys.

Figure B3 Zp. 73): Changes to the area of the fir@stabundant stony branching (tognd non
branching (bottom) corals at the permanent pisitess since 2004.

Figure B3 3p. 74): The sampling design in the lagoon. 1 m2 quadrates (red circles) were placed 5 m
apart along a measuring tape laid cross shore, 9 m from the "shore line"defttabte. Each
cross shore line included 5 or 6 quadrates (though in this figure only 4 are depitEdssl
shore lines were evenly spread to cover the lagoon area.

Figure B34(p. 7 & Relative abundance (by colony number) of the 10 most abundahteossa in
the lagoon (these total about 97% of all colonies).

Figure B3 %p.7 B The average density (colonies/square meter) of the main coral genera found in the
lagoon in 2004 2016. Top: the dominant coral taxa, bottoimter-annual fluctuations idensity
of all coral colonies and the most abundant coral Stylophora pistillata.

Figure B36(p. 7 Y. Changes in coral diversity in the lagoon since 2004, according to the Shanon
Wiener index, estimated using the EstimateS software.

Figure B¥ (p. 78): Two tiny coral colonies, containing two polyps (left) and six polyps (right)

Figure B38(p. 80): The number of coral spats (on the Y axis) having a given number of polyps
(presented on the X axis) found on coral settlement plates at the coral nature iEs@lR)s
Each column represents the average of the three plates from each of the plate arrays (A,B, C) at
the site.
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Figure B39(p. 80): The number of coral spats (on the Y axis) having a given number of polyps
(presented on the X axis) found on coratleatent plates at the Interuniversity site (1Ul). Each
column represents the average of the three plates from each of the plate arrays (A,B, C) at the site.

Figure B40(p. 81): The number of coral spats (on the Y axis) having a given number of polyps
(preented on the X axis) found on coral settlement plates at the Interuniversity site (IUl). Each
column represents the average of the three plate arrays (A,B, C) at the site.

Figure B4 1p.82): Topi the average number of coral recruits on plate array®atature reserve
(NR, left) site and the Interuniversity (IUI' right) site, throughout the examined period. Bottom
the average number of recruits found on coral settlement plates versus the average number of
polyps per recruit at the nature reserve @éf) and the Interuniversity site (right), throughout the
examined period.

Figure B42(p. 83): Belt-transect survey of maotile invertebrates: a diver holdingshdped stick passes
along a measuring measuring tape counting the individuals found undeos$isarm. This
makes a sampling unit whose length is defined by the measuring tape and whose width by the 1
meter long crosarm. Photo: Tomer Shaulov

Figure B4 3p. 85): The average density (per m2) of mobile invertebrates (top) and sea urchins
(bottom)at the sampling sites.

Figure B4 4p. 86): The average density (individuals per m2) of Diadema setosum (top) and other
urchins (bottom) at the sampling sites.

Figure B45(p. 87): The average density (individuals per m2) of sea urchins (Diadema setiikem,
urchins and all urchins) at the monitored foeefs sites (top) and the lagoon (bottom).

Figure B46 (p. 88): The average density (per m2) of feathtars (top), Sea Cucumbers (middle) and
Sea Stars (bottom) at the fereef sites and the lagoon.

Figure B47(p. 89): A) Algae settlement plates. Two plates in the array are exposed to grazing by
herbivores, and two are protected by a wire cage. Photo: Nitzan Sedeve{®)month divers
replace the two settlement plates that have been in the seaforanths. Photo: Ruti Reef.

Figure B4 &p. 90): Average chlorophyll a on exposed (diamonds) and caged (squares) settlement
platesin 2017. Each bar represents one month (calculated as an average of three plates submerged
in the sea for two months).

FigureB4 qp. 91): Average chlorophyll a on exposed (diamonds) and caged (squares) settlement
platessince 2004. Each point represents one month (calculated as an average of three plates
submerged in the sea for two months).

Figure BB p. 92): Average chloropyil a during the months ApriMay on exposed and caged
settlement platesince 1997. Each point is an average of three plates submerged in the sea for two
months.

Figure B5 1p. 93): Average chlorophyll a on exposed (blue) and caged (red) settlemestgpltite
Nature Reserve in 2017. Each point represents one month (calculated as an average of three plates
submerged in the sea for two months). Tdhe lagoon, middIé at 5 meters depth, bottoimat
20 meters.

Figure B5 Zp. 95): Average chlorophyll @an exposed (diamonds) and caged (squares) settlement
platesat the Nature Reserve since 2007. Each point represents one month (calculated as an
average of three plates submerged in the sea for two months).thepagoon, middlé at 5
meters depth, baitni at 20 meters.

Figure B53(p. 95): The annual average potential benthic algae growth on the reef slopes across the Ul
versus the mixing depth, since 2004.

Figure B5 4p. 97): Changes in the number of reef fish according to trophic level since 2007.

Figure B Jp. 998): Distribution of the number of reef fish according to trophic level since 2007.

Figure B56(p.100): The number of dead reef fish found along the shores of Eilat in the summer of
2017, sorted according to geographical location from nortfotith.

Figure B5 {p.100): The number of dead reef fish sorted according to genus.

FigureC1 (p.103: Map of the coastalater monitoring stations in the territorial waters of Israel in the
Gulf of Eilat.

Figure C2(p.104): Monthly pH values at all coted water monitoring stations since October 2006.

Figure C3(p.105: Monthly alkalinity at the coastal water sampling stations since.2004

FigureC4 (p.106): Monthly concentrations of total oxidized nitrogen (TON) at the coastal water
sampling stations ste 2004.

FigureC5 (p.107): Monthly concentrations of ammonia (NH4) at the coastal water sampling stations
since 2004.
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FigureC6 (p.107): Phosphate concentrations (PO4) at coagtdér sampling stations since 2004.

FigureC7 (p.108): Monthly concentratins of silicate (Si(OH)Jat the coastal water sampling stations
since 2004.

FigureC8 (p.109: Monthly concentrations of dissolved oxygen at the coastal water sampling stations
since 2004.

FigureC9 (p.110: Monthly concentrations of chlorophyll a at theastal water sampling stations since
2004.

FigureCl @p.111): Salinity at the coastal water sampling stations since 2004. Gaps in the data reflect
failure of the analytical instrument.

FigureC1 1p.112): Temperature at the coastal water sampling stasiorce 2004.

FigureC12 (p.113): Secchi depth measurements at the coastal water sampling stations since 2004.

FigureC1 3p.117): Rarefaction curves of S. rivulatus helminth parasite Species Richness calculated
using the EstimateS software. Top: ObseR@hness, Bottom: Estimated Jackrlfé&Richness.

FigureC1 4p.118): Prevalence of the six gut parasite species examined in S. rivulatus.

FigureC1 %p.119: Intensity of infection of the six gut parasite species examined in S. rivulatus.

FigureC1 &p.119: Bush Index for the importance of infection of the six gut parasite species examined
in S. rivulatus.

Figure CT (p.122): Grain size distribution (weight percent) for soft sediment in two sites, at the north
beach (NB) and south beach (SB) of Eilat.

Figure C18(p.124): Abundance of meiofauna genera dwelling in the upper layer of two soft sediment
sites, at the north beach (NB) and south beach (SB) of Eilat.

Figure CB (p.126): The number of live benthic foraminifera individuals at the "Fish Farm" site
following the removal of the last fish cages (data from Dr. Shay Oron, Oron et al., 2014).

Figure CD (p.127): The number of live foraminifera species per gram dry sediment at sampled
locations between summer 2008, right after fish cages were removethf@rea, and summer
2014.

Figure C2 (p.128): The number of live foraminifera spcies per gram dry sediment at sampled
locations in the interval 2013017.

Figure C22(p.129): A photo of seagrass cover along the 20m depth transect on the southern coast of
Eilat (photo: M. Chernihovsky).

Figure C23(p.130): Seagrass cover at three depths in the northern and southern beach sites of Eilat.

Figure C2 (p.131): Threeyear average seagrass cover at three depths in the northern and southern
beach sites of Eilat.

Figure D1(p.136): Temperature profiles measured using a CTD during the monthly monitoring cruises.
Station B is the southernmost and deepest (>800m) and was sampled in March and October.
Station A is on the Israeli/Jordanian/Egyptian border (>700nd) tla Fish Farms station is close
to the northern shore of the Gulf at ca. 50 meters depth.

Figure D2(p.137): Changes in water temperature at Station A since 2004. Black dots represent the
sampling depths.

Figure D3(p.137): Changes in water temperatatedepth (400m to 700m) at Station A since 2000.

Data from the years 208002 were collected during the Peace Park Project and are provided
courtesy of prof. J. Erez and prof. B. Lazar.

Figure D4(p.138): Salinity profiles measured using a CTD during thonthly monitoring cruises.

Station B is the southernmost and deepest (>800m) and was sampled in March and October.
Station A is on the Israeli/Jordanian/Egyptian border (>700m), and the Fish Farms station is close
to the northern shore of the Gulf at 88 meters depth.

Figure b (p.139): Changes in salinity at Station A since 2004. Black dots represent the sampling
depths.

Figure D6(p.140) Dissolved oxygen concentration profiles measured during the monthly monitoring
cruises. Station B is the stiernmost and deepest (>800m), 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.

Figure D7 (p.141): Changes in concentrations of dib&d oxygen in the water column at Station A
since 2004. Black dots represent the sampling depths.

Figure D8(p.142): Changes in the dissolved oxygen inventory in the water column at Station A since
2004. Top: monthly inventories (right) and annual agesa(left). Bottom: the upper 400m (left)
and the deep water (right).

Figure D9(p.143): Changes in dissolved oxygen concentrations in 400m to 700m water depth at
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Station A, since 2000.

Figure D10(p.144): Depth profiles of pH values measured during theatinly monitoring cruises.

Station B is the southernmost and deepest (>800m), and was sampled in March and October.
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@éf at ca. 50 meters depth.

Figure DL Xp.145): Changes in pH in the water column at Station A since November 2006. Black dots
represent the sampling depths.

Figure D2 (p.146): Alkalinity profiles measured during the monthly monitoring cruises. St&imn
the southernmost and deepest (>800m) and and was sampled in March and October. Station A is
on the Israeli/Jordanian/Egyptian border at ca. 700 meters depth.

Figure DL 3p.147): Changes in alkalinity in the water column at Station A since 2004. Blatsk
represent the sampling depths.

Figure DL 4p.148): Nitrite (NO2) concentration profiles measured during the monthly monitoring
cruises. Station B is the southernmost and deepest (>800m) and was sampled in March and
October. Station A is on the Isl@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.

Figure DL §p.149): Nitrate (NO3) concentration profiles measured during the monthly monitoring
cruises. Stén B is the southernmost and deepest (>800m) and was sampled in March and
October. 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.

Figure DL §p.150): Changes in the concentration of total oxidized nitrogen (FQR3+NO2) in the
water column at Station A since 2004. Black dots represent the sampling depths.

Figure D17(p.150): Changes in the nitrate (NO3) inventory in the water colatrBtation A since
2004. Top: monthly inventories (right) and annual averages (left). Bottom: the upper 400m (left)
and the deep water (right).

Figure D18(p.151): Changes in nitrate concentration water depth of 400m to 700m at Station A since
2000. Datarom the years 200R002 were collected during the Peace Park Project and are
provided courtesy of Prof. J. Erez and Prof. B. Lazar.

Figure DL 9p.152): Phosphate (PQ38) concentration profiles measured during the monthly
monitoring cruises. Station B isdtsouthernmost and deepest (>800m) and was sampled in
March and October. 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.

Figure DD (p.153): Changes in the concentration of phosphate in the water column at Station A since
2004. Black dots represent the sampling depths.

Figure D21(p.154): Changes in the phosphate inventory in the water column at Station A since 2004.
Top: monthly inventdes (right) and annual averages (left). Bottom: the upper 400m (left) and the
deep water (right).

Figure D22(p.155): Silicate (Si(OH)4) concentration profiles measured during the monthly monitoring
cruises. Station B is the southernmost and deepest itH&@td was sampled in March and
October/ 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.

Figure D23(p.156): Changes in the conceniiat of silicate in the water column at Station A since
2004. Black dots represent the sampling depths.

Figure D24(p.157): Changes in the silica inventory in the water column at Station A since 2004. Top:
monthly inventories (right) and annual averageff)(IBottom: the upper 400m (left) and the deep
water (right).

Figure D25(p.157): Changes in silicate concentration water depth of 400m to 700m at Station A since
2000. Data from the years 202002 were collected during the Peace Park Project and are
provided courtesy of Prof. J. Erez and Prof. B. Lazar.

Figure D& (p.158): 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 ca700 meters depth

Figure 2 {p.160): Fluorescence profiles measured using a CTD during the monthly monitoring
cruises. Station B is the southernmost and deepest (>800m) and was sampled in March and
October. Station A is on the Israeli/Jordanian/Egypitiarder (>700m), and the Fish Farms
station is close to the northern shore of the Gulf at ca. 50 meters depth.

Figure 2 §p.161): Chlorophylta concentration profiles measured during the monthly monitoring
cruises. Station B is the southernmost and dé€p860m), Station A is on the
Israeli/Jordanian/Egyptian border at ca. 700 meters depth, and the Fish Farms station is close to
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the northern shore of the Gulf at ca. 50 meters depth.

Figure D3 (p.162): Changes in the concentration of chloroptaylh thewater column at Station A
since 2004. Black dots represent the sampling depths.

Figure D30(p.163): Concentrations of chlorophydl at Station A at the surface and at water depths of
40 and 100 meters since 2000. Data from the years-200® were colleetd during the Peace
Park Project and are provided courtesy of Prof. J. Erez and Pro. B. Lazar.

FigureD3 Xp.164) Monthly phytoplankton concentrations of prokaryotes (Synechococcus and
Prochlorococcus), and pi@ukaryotes in the water column at Station A

Figure D8 4p.165): Monthly integrated phytoplankton abundances in the upper 250 meters for
prokaryotes (Synechococcus and Prochlorococcus) aneepl@ryotes at Station A, and their
relative abundance since February 2012. Tapcording to the cellaunt and bottorin according
to biomass.

Figure B 3p.166): Monthly concentrations of hetrotrophic bacteria in the water column at Station A.

Figure B 4p.168): Monthly primary productivity and Ckd concentrations at the upper water column.

Figure B §p.169): Topi integrated values of primary productivity in the upper 100m of the water
column, based on the productivity profiles presented in Fig@rel D

Figure D8 §p.170): Topi integrated values of primary productivity in the upper 100m of the water
column since 2010, based on the productivity profiles measured once each month.iBlagtom
average annual productivity based on NMP measurements.

Figure D8 {p.171): Integrated values of primary productivity in the upper 100m of the water column
for each month since 2010, based on the productivity profiles measured once each month.
Figure B8 &p.172): A double plankton net ("Bongo™) towed from the boat in deep waters. Photo: M.

Chernihovsky

Figure B8 9p.173): Monthly zooplankton concentrations at the upp@®m of the deep sea. Togll
zooplankton, bottori divided to size fractions filtered on 1000, 500 and 200 um filters (green,
red and blue, respectively).

Figure D4 @p.174): Zooplankton concentrations at the upper 100m of the deep sea since 201L1. Top
all zooplankton, bottori divided to size fractions filtered on 1000, 500 and 200 pm filters
(green, red and blue, respectively).

FigureD4 Xp.176): The array of sediment traps placed on a mooring line at 605 meters depth at the
center of the northerralsin of the gulf.

FigureD4 Zp.177): Particulate fluxes caught in sediment traps since early 2014 nfagthly
resolution at depths of 120, 220, 350, 450 and 570 meters. Bdtigmresolution captured in the
automatic sampling trap placed at 400 netipth.

Figure E1(p.179): Chlorophyll a concentrations sampled daily at the Underwater Observatory jetty in
201 Tred line) and the lonterm average (198801 6green line). Black lines mark the 90% of
accumulated data including the previous year.

Figure E2(p.180): Daily sea surface temperatures measured from the Underwater Observatory jetty
during 2016 (red line), the average SST for 12885 (blue line), and longerm average#-day
running mean) minimum and maximum values from 1988 %20

FigureE3(p.181): Topi Daily sea surface temperatures measured from the Underwater Observatory
jetty since 2002. Linear regression represents the long term trend of risirgif88 988 data
courtesy of Prof. Amatzia Genin). BottdnAnnual average SST.

Figure E4 (p.183): The meteorological station at the end of the Ul pier.

Figure B (p.185): Top- Maximum daily wind speed (m/sec). BotteMaximum daily wind speed and

direction since January 2007. This yearoés wind me
Figure B (p.186): Maximum and minimum (red and blue, respectively) daily air temperature above
the sea.

Figure E/ (p.187): Maximum daily global radiation (top), ultraviolet radiation (middle) and
photosynthetically available radiation (bottom).

Figure BB (p.188): Maximum and minimum (red and blue, respectively) daily values of relative
humidity over the sea.

Figure B (p.189): Maximum and minimum (red and blue, respectively) daily water temperature at
~2m depth.

Figure EL ({p.189): Maximum and minimum &d and blue, respectively) daily skeael
measurements.

Figure E11(p.190): An acoustic Doppler current profiler (ADCP) looks up at the water column from
the sea floor 42neters deep, on a flat surface off the southern edge of the IUIl. The ADCP is
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conneted with a cable to the Ul and sends riiale data directly to the Ul main server.

Figure EL 4p.191): Currents off the Ul at three depths (near the sea floor at 39m, 20m and close to the
surface at 5m) in 2071 Progressive vector diagrams follow an imagirarwa t er par cel 0
throughout the year, where arrows point to current direction and their size is proportional to
current speed.

Figure EL 4p.192): Currents off the IUI at three depths (near the sea floor at 39m, 20m and close to the
surface at 5m) in 201 Stick diagrams represent the average current direction and speed in each
day.

Figure EL 4p.193): Monthly current patterns off the Ul at three depths (near the sea floor at 39m, 20m
and close to the surface at 5m). Rose diagrams present the frequemgyeof direction by the
size of petals and the frequency of current velocity by the colored area in each petal.

Figure EL §p.195): Weekly dust concentrations in the air above the sea. Dust is measured on filters
through which air is continuously pumped.

Figure G1 (p.198): Study sites of water sampling (surface water and water column). Station B (not

shown) is located 10 km south of Station A.
Figure G2 (p.199): Sites of photographic monitoring of fixed areas in the coral reef.
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Figure A2: Division of the Nitrate concentrations time series at 700 meterdepth in
Atation A into three intervals of two years, 45 yers following deep vertical mixing (red
rectangles)
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Table A2: Average concentrations of nutrients at 700 meters depth in the fourth and
fifth years following deep mixing (20056, 201011,201617), and their calculated
dtatistical difference.
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Table A3: the slope of (linear) regresion and standard errors of nutrient concentrations

during intervals of shallow mixing (200811, 201215).
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Reg. coeff. R? P value
Live cover 0.517 0.83 0.00000 6
Coral density 0.353 0.6 0.0019
Medium corals 2.534 0.916011 0.000001
Small corals -2.019106 0.332761 0.00 39
LTI -0.356746 0.678595 0.0002 9
Urchin density -0.101 0.5 0.0047
Lagoon corals -0.154527 0.6 0.0011
Algae (potential) -0.027348 0.072 NS
ekl Y x pe s DT Xy T X Sy ST ] XX

Table A4: Linear regression tests for variables measured in Eilat's coral reefs.
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Figure B1: An aerial photo of the northwestern shore of the gulf, soat

of Eilat, showing the coral reef sampling sites. The yellow lines
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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 linetransect to a resolution of 1 cm. Photo: N. Segev.
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Figure B4: Cumulative percent cover of live corals, sand, rock and dead corals. At sites
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such as sea anemones, clams or sponges. The presented percent cover is an average of all
transects at each site.
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Figure B7: Left - The average livestony coral cover at each site, as percent of total area
(top, the northernmost sites at the oil terminal, and bottom the southernmost sites of the
Marine Science Laboratory) Right - Utilization of rocky substrate by stony corals
(percent of live stony coral coverage out of the total consolidated substrate at bagite).
The thin black line denotes the average value for all eight surveyed sites.
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Site Katza 10 Katza20 NRS5
Transects 17 13 21
Stony coral 32 3047 42.74
stdev 10.21 7.71 10.78
SE 2.48 2.14 2.35
CcVv 0.32 0.25 0.25
Octocoral 6.35 9.04 0.57
stdev 3.90 5.99 0.85
SE 0.95 1.66 0.18
CcVv 0.61 0.66 1.48
GRV+Sand 28.57 27.17 17.68
stdev 12.15 12.97 12.59
SE 2.95 3.60 2.75
Ccv 0.43 0.48 0.71
Rock 24.82 28.95 20.23
stdev 8.81 13.84 9.81
SE 2.14 3.84 2.14
CcVv 0.36 0.48 0.48
Dead Coral 6.78 3.64 16.04
stdev 3.78 2.15 5.37
SE 0.92 0.60 1.17
Ccv 0.56 0.59 0.34
Normalized
Cover 45.04 42.69 53.35
stdev 10.15 10.47 9.00
SE 2.46 2.90 1.96
Ccv 0.23 0.25 0.17
Density 37.47 40.08 32.95
stdev 8.19 8.46 5.84
SE 1.99 2.35 1.28
Ccv 0.22 0.21 0.18
Normalized
Density 53.30 56.04 42.26
Stdev 5.36 11.13 9.02
SE 1.30 3.09 1.97
Ccv 0.10 0.20 0.21
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Table B2: Summary of cover data collected in line trans

Averages Average
NR10 NR20 IUI5 IUI10 IUI15| Katza NR 1] Eilat
23 17 15 15 12 30 61 42
10.36 30.26 19.64 17.98 18.89| 3134  27.05  1883| 25.29
516 1169 6.44 539 417 9.09  16.76 541| 10.35
1.08 283 166 139 1.20 1.66 2.15 0.83 3.66
050 039 033 030 022 0.29 0.62 029 0.41
187 535 073 083 110 7.51 2.39 0.87 3.23
147 346 090 073 1.28 5.01 2.82 0.96 3.24
031 084 023 019 037 0.91 0.36 0.15 1.14
079 065 122 088 116 0.67 1.18 1.10 1.00
76.42 3761 36.25 5628 57.01| 27.96 4538  49.33| 42.12
9.69 1227 1021 965 10.69| 1231  27.97  13.99| 19.49
202 298 264 249 3.09 2.25 3.58 2.16 6.89
013 033 028 017 019 0.44 0.62 0.28 0.46
9.03 19.80 37.34 19.39 1865| 2661 1589 2559 | 22.28
546 572 715 6.87 839| 11.25 899 1145 8.33
114 139 185 177 242 2.05 1.15 177 2.94
060 029 019 035 045 0.42 0.57 0.45 0.37
206 655 595 461 3.37 5.42 8.12 4.74 6.12
256 414 287 325 314 3.51 7.30 3.19 4.33
053 100 074 084 0091 0.64 0.94 0.49 153
125 063 048 071 093 0.65 0.90 0.67 0.71
4533 4769 3051 4260 46.48| 4402 4875 3939 4421
1493 1234 793 1111 1246| 1018 1271  12.35 6.49
311 299 205 287 3.60 1.86 1.63 1.91 2.30
033 026 026 026 027 0.23 0.26 0.31 0.15
1113 3459 3240 27.00 2625| 3860 2518  28.71| 30.23
497 1058 904 662 582 827  13.12 7.73 9.04
1.04 257 233 171 168 1.51 1.68 1.19 3.19
045 031 028 025 022 0.21 0.52 0.27 0.30
48.48 5507 5111 6513 6456| 5449 4817  59.96| 54.49
1462 1019 12.87 17.17 1591 831 1261  16.42 7.71
305 247 332 443 459 1.52 1.61 2.53 2.73
030 018 025 026 025 0.15 0.26 0.27 0.14
H - X 17 x s 4,0 {Xx sy X T
SRR SRR Eian RV I S B AN I S R S Y S R
R X:HVLV'”‘ P Lyxxbvxvg’ x s PR N J=x“ 1Ts. sy 151 4 ¥
S . N v X X A0 . 41 x XX,
ects 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 standardeviation, standard error and variance
coefficient, except for the "Eilat average” that is the average between siteBensity is
colonies in a 10m transect, ANor
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Figure B9: Size frequency distribution of coral colonies in the sweyed sites. Size classes
are: Small<5 cm; 5 cm <Medium< 15 cm; 15 cm <Large< 30 cm; Huge>30 cm. Values
are percent of the total colonies of each coral type at each site. Togize frequency
distribution of counted coral colonies; bottomi the coral sizefrequency distribution
after correction of the bias of size counts in line transects (Zvuloni et al., 2008).
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Figure B10: Stony coral cover versus the number of stony coral colonies in @verage
10-meter transectat the surveyed Eilat reef site
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Figure B11: Top: Changes in average relative size fraction of Eilat coral colonies
(corrected for transect based count biasduring the monitored period. BottomAverage
coral density (per square meter) by size class in Eilat, calculated from transect count
data and corrected for size bias. Size groups are: Small<5 cm; 5 cm <Medium< 15 cm;

15 cm <Large< 30 cm; Huge>30 cm.
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Figure B12: The Live Tissue Index (LTI) for corals in the surveyed sites. Th&Tl is the
site average of the percent area of live/healthy coral tissue for each liviaglony.
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percentage of living coral tissue(LTI) from all sites over themonitored period.
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Figure Bl4: The ShanonWiener diversity index of coral taxa estimated for each site by
the EstimateS software (Colwell, 2005http://viceroy.eeb.uconn.edu/Estimatey The
thin line marks the average of all monitored sites.
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Figure B15: The Shanon-Wiener diversity index of coral taxa estimated for each site
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monitored sites and is also given in the righhand diagram.
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the EstimateS software (Colwell, 2005http://viceroy.eeb.uconn.edu/Estimate$for each
site.
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Figure B18: The twenty most abundant coral taxa in the reefs of Eilat during the
monitoring period, arranged according to their abundance in 2@7. The fraction percent
is the average accumulated length of a coral taxa out of the total @rength measured

in line transect surveys of the Eilat reefs.

2,019 7 . s
L

n oy

e o Y es e o AX 4 s 4 OXxX T e xR L g s
R s " X . = v ] Y xS o, xs L ] ] x
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Averages Average
Katza Katza
10 20 NR5 NR10 NR20 IUI5 1UI10 1UI15 | Katza NR UI Eilat
Acropora 6.92 432 6.40 233 712 159 354 4.45| 579 507 3.10 4.58
Stylophora 348 348 39 143 163 317 246 178 348 236 252 2.68
Montipora 409 430 136 046 522 059 061 085| 418 210 0.67 2.18
Echinopora 296 242 752 042 268 0.08 027 047 273 350 0.26 2.10
Goniastrea 186 080 368 053 098 311 101 0.27| 140 174 155 1.53
Lobophyllia 031 059 1028 014 014 003 0.00 0.00| 043 363 0.01 1.43
Cyphastrea 171 101 142 044 276 118 138 037| 141 143 1.02 1.29
Dipsastrea 117 082 064 080 069 269 113 053| 1.02 072 151 1.06
Porites 067 221 055 076 262 010 019 066| 134 120 0.29 0.97
Paramontastrea 156 155 0.13 027 085 017 098 0.70| 156 039 0.61 0.78
Pavona 083 342 011 003 051 000 0.00 0.03| 195 019 o0.01 0.62
Leptastrea 086 068 055 013 035 109 050 059| 078 034 0.74 0.60
Turbinaria 068 000 062 000 002 083 032 14| 038 022 0.82 0.49
Millepora 0.12 017 008 009 001 143 133 067 014 006 1.18 0.49
Mycedium 182 010 182 000 005 0.00 000 000 1.08 0.64 0.00 0.47
Plesiastrea 023 008 015 017 048 111 066 057 016 0.25 0.80 0.43
Pocillopora 0.17 000 011 026 034 027 093 131| 010 0.23 0.80 0.42
Favites 034 035 028 029 108 046 0.09 0.22| 034 051 0.26 0.39
Platygyra 025 025 055 015 066 054 022 0.00| 025 043 0.27 0.33
Goniopora 021 025 158 007 004 000 000 0.11] 023 0.58 0.03 0.28
Stony corals 32 3047 4274 10.36 30.26 19.64 17.98 18.89| 31.34 27.05 18.83| 25.29
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Table B3: The twenty most abundant corals (% cover) in the monitored area and their
average ceoer in each site as a percent of the total transet#gngth at each site.
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Figure B19: Cumulative percent cover of live corals, sand, rock and dead corals at the
reef table. Values are averages of line transect values.
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Figure B2 OPercent cover of live corals and density of cotaolonies on the reef table
since 2007.
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Rank | Reef Table Fore-Reef
1 Acropora Acropora
2 Platygyra Stylophora
3 Stylophora Montipora
4 Dipsastrea Echinopora
5 Hydnophora Goniastrea
6 Echinopora Cyphastrea
7 Millepora Dipsastrea
8 Pocillopora Porites
9 Goniastrea Lobophyllia
10 Favites Paramontastrea
11 Porites Millepora
12 | Acanthastrea Leptastrea
13 Galaxea Pocillopora
14 Leptoseris Turbinaria
15 Cyphastrea Plesiastrea
16 Pavona Pavona
17 Favites
18 Astreopora
19 Gyrosmilia
20 Platygyra

: I« od(x X q
Table B4: The most abundant stony corals (by cover percentage) at the reef table and
the reef front sites.
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Figure B22: The percentage of *Ptaveragedafthe al cover

eight surveyed forereef sites), in blue, and the reefable site, in red. The forereef sites
display a consistent growth in live cover over the monitored period and the reg¢dble
displays large fluctuations,reflecting the high sensitivty of this habitat.

DoxoX 17 L x4 p 4y x . Dx XX
Loq o~ x4 T xoox Tx " q s LX0e® 18qe! Xy ¥ =N XX

X q . X 14« X CoXO T AGTsXx X X dx {sq Xx,Y¥ R T e |

I I T DMK DTRKI M XDTRYXXKSK X (S JEXK 1q s ”
X X x s Ix  {x. & § {x_7 4V,;>s‘Ls\h4y’ Les x4,
S ~x V SL\_> L,l Xy "Lx-|\x X"x-|” x] ]* L-|'|ss -|-|x><v‘-|Jss ¢
S ovis so o7l de Ix g rx xRyl s sy A Ao ]
LA ) xadex 4 Ix " Ts x4 s 4% 4% xS § X xS
L sy - *x7 %2 1ss A S sI-|,,1>< \\v"
=>x\x ZAXIx_I”V”sst-|4,'Hs~-|>?vj4_ﬂs € x 7« S S, . s
s T ox L oxoy XX o X X xS AX, y X 43 IX+1Y x 1 X
S L o« X G, xx q{s{%X"xs s, "] s {x .« s:€x X7 ><-|I"‘-|1" S 1y
i i X « X's F 1v" x ) IAs ZA\ s

58



Cover vs. Density (size group
27
26 - u
25 - "
_ 24 -
2 23 - -
[8)
S 227 . mAl
21 ¢S
20 -
19 - .4 ¢ = “
18 T T T T T T 1
20 25 30 35 40 45 50 55
colonies/n?
Cover vs. Density (size group
27
°
26 | B-02536
25
_ 24+
[}
§ 22: + ° M
& 21 - R =0.4804 R =0.6964 oL
20 +H
lg _-ﬁ_ .
18 T T T T T 1
0 2 4 6 8 10 12
colonies/n?
Zxx~x ZZ"XL)1+)"‘Z< x=,4-|’-]><>1xJ =X 1y x
X X, s IS}_ DX XN s R ys.x,(v-h_,\v S xe-|~-|)-|vis X T ox ~ i |
1x 4 1s CA”O] T el IR T xOX X .S :=XJ) 1L, WX Lo x ><,,~Zxxv-|s>< L-
M) + 447 x 7 4 X5 Dk dx X F Ly x o psi Y s s
-{"X }"IYXVL“S 'IXV'IJL |_: X,

T sy is{dq_s

% Y] « L X o X X

ISX XX  Xs

$T Xl

S

G

X

S

L(L-) I_s-il L.|vaIv{(Iss X: 4 X0

s {)t

Figure B23: Correlation between the live coral cover in the "Eilat Reefs" and the

density of coral colonies from different size groups (after correcting for count sizbias).
Small colonies (S) are most abundant and so influence the overall coral dapgiAll).
There is a weak negative correlation between the density of small corals and live cover
(top). There is a positive correlation between corals of the larger size groups, and
particularly the "medium” (M) and large (L) coral size groups, and live coral cover,

indicating their significant contribution to coral cover in Eilat's reefs.
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Figure B25: A set of photographs from one of the photeurvey sites in the
nature reserve reef (2004 top, 2005 bottom). Among the observed changes
are partial mortality of the massive coralPlatygyral (top center), and
growth of two colonies of the branching coralAcroporal and 2, (center and
top right respectively). In addition, a few colonies are missing from the
bottom picture (2005), and some are new settlethat appear only in 2005.
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L :S( 135041 2)0~ - x A S w S 1« S"X-I'W‘LX'“ IL s s
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All colonies captured in the permanent photosites
Site No. d Branching stony | Nonbranching stony| All colonies (stony, soft
Pictures corals corals and others)
No. of Area No. of Area No. of Area
colonies colonies colonies
NB
Dekel 12 16 1,397 79 18,305 120 20,788
Katzaa 24 90 6,310 328 14,022 581 30,787
NR 28 113 6,599 351 22,526 616 37,446
18] 24 64 5,194 443 12,363 612 20,611
Taba 16 29 3,867 202 14,626 302 21,814
Total 104 312 23,366 1,403 | 81,842 | 2,231 131,447

Colonies captured in full and

considered for "growth" calculations

Site No. of Branching stony | Nonbranching stony| Allcolonies (stony, soft
Picures corals corals and others)
No. of Area No. of Area No. of Area
colonies colonies colonies
NB
Dekel 12 7 269 27 1,445 49 2,063
Katzaa 24 54 1,928 207 3,916 365 10,434
NR 28 58 2,276 206 7,059 359 13,203
Ul 24 33 2,045 307 6,863 413 10,337
Taba 16 12 757 96 2,761 151 5,298
Total 104 164 7,274 843 22,044 1,337 41,334
2017 ~» x 14 " s O S T BN U X S AR B A B
Pl w1 e A Rfixel™ ) FsTuT L AT s 1yos S Ao
A7 v pd XA s o x4l L :X'IAXV "V'ISLX :
511 1 x AN 17 x TR >6X~1X§LLXX’°‘ x s ]

Table B5: Summary of the areas and number otorals surveyed in the 2017 photo
survey session. The fareaodo of-peelsdedsaray i

givenin pixels to allow for inter-annual comparisons and to avoid inaccuracies of
calibration to fAreal o surface area.
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Figure B28: Distribution of the main taxa groups comprising reefs at the permanent
photo-sites in 20, according to the relative (percent) area which they occupy.
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Figure B29: Colony recruitment and death for all corals (top) and for stonycorals only
(bottom) at the photo-survey sites in 2017. To allow a comparison between sites theta
are presented as percent of the total number of colonies at each site.
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Figure B3 0Top - changes to the average area of stony corals per picture at the
permanent photosites since 2040. Bottom - changes in the average stony coral area per
picture in the "Eilat Reefs", measured since 2004 in the permanent photsites.
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Dominant Coral Taxa at Permanent Photosi
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Figure B31: The twenty most abundant corals (by area) in the 2002017 photo-surveys.
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Figure B32: Changes to thearea of the fivemostabundant stony branching (top) and
non-branching (bottom) corals at the permanent photesites since 2004.
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Figure B34: Relative aburdance (by colony number) of the 10 most abundant coral

genera in the lagoon (these total about 97% of all colonies).

S D RX 39T s s s xy X yXx
65 ( S)L'% PX 0% 1s T X«
Species n Relative abundance [%)] n/m?
Stylophora 95 40.60 0.94
Millepora 73 31.20 0.72
Rhytisma 25 10.68 0.25
Dipsastrea (Favia) 14 5.98 0.14
Favites 9 3.85 0.09
Acropora 5 2.14 0.05
Pocillopora 2 0.85 0.02
Porites 2 0.85 0.02
Seriatopora 2 0.85 0.02
Cyphastrea 1 0.43 0.01
Gyrosmilia 1 0.43 0.01
Leptastrea 1 0.43 0.01
Montipora 1 0.43 0.01
Platygyra 1 0.43 0.01
Sarcophton 1 0.43 0.01
Tubipora musica 1 0.43 0.01
1y xA(x XL,,~ + 1 L ) ::XAX"HXXVVV s, >=v2vx . {5, x X x x:v-|§_>i ]_,,g‘) s|v v=

STEXY o p Y X s

Table B6: The number of colonies, relative abundance andverage density (colonies
per square meter) ofthe coral taxa found in the lagoon.

20@D1O4 " 4,5 414 " s Lox =

Stylophora X ,

35

. 4 X xLx>I-|y>‘ZxIx
yvas"éxy}g):-|,_>4?<x‘:|k,\)§x2x>-|
XX x s x4 20121 1 pidtilaa A L

~

nog

75



Stylophora- s " x ¥ L X 4. <4 s ¥ X xXes| {7 DX X Dy ss Dox ]
20147 ¢t o_x 1 s 4192 XX K T B %] fpltillata x 7
14%-1 s” sH{sXKss syx | s LA X BAX, ¥ | 49%7" 4
Fd s 1Y X LS 1 s X WH X A ppddlysx Dpxalsx 7iixsx o
s | | ” :x>-|>\sv sLx>J _|”Ax S"X-SY"LXXYLI-X‘IYXVL
s X, s X s x 7 T 44 b4y x o es 202124 X v
S+ . "SS5S 2 AMPOO0ORTT s T A S IXHS TSAYX fq. S XS X
200D, - x 1 x4 DX L1 ox

~

~

m200
m200
m200
m200
m200
m200
m201
m201

201
m201
m201

201

201

201

Lagoon Coral Densit'

[N/m2]
O O R P NN N W W & b

.5 Lagoon Coral Density [nfin

== Al corals

= Stylophora

O O P P N N WO W & b
W

D

Vo, 004 V0,5 0005 00 07, ~07, <0; 5 0;75°0;,,0;7,~07,<0;,

P T AT R RS L 68 e o 1) XX X L X 3R XS] D v XX
P s b K S P XY A . w4 s v 124061 2004, 1
Stylophora pistillata _, x | s v x | «s 1 x

Figure B3 5The average density (colonies/square meter) tiie main coral generafound
in the lagoon in 2004 2016. Top: the dominant coral taxa, bottom inter-annual
fluctuations in density of all coral colonies and the most abundant cor&tylophora
pistillata.
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Figure B38: The number of coral spats (on the Y axis) having a given number of polglps
(presented on the X axis) found on coral settlement plates at the coral nature reserve site
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Flgure B40: The number of coral spats (onthe Y aX|s) having a given number of polyps
(presented on theX axis) found on coral settlement plates at the Interuniversity site
(IUI). Each column represents the average of the three plate arrays (A,B, C) at the site.
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Figure B41: Topi the average ‘number of coral recruits on plate arrays at the
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examined period. Bottomi' the average number of recruits found on coral settlement
plates versus the average number of polyps per recruit at the nature reserve site (left)
and the Interuniversity site (right), throughout the examined period.
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and whose width by the 1 meter long crosarm. Photo: Tomer Shaulov
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TS L O B 40D AY e s L Y X
1UI-5 1UI-10 NR-5 NR-10 Lagoon
Density Number | Density Number | Density Number | Density Number | Density Number
Diadema 1.605 321 0.32 64 0.4725 189 0.2 80 0.11 22
Other Urchins 0.12 24 0.025 5 0.2625 105 | 0.0025 1 0.145 29
Total Urchins 1.725 345 0.345 69 0.735 294 | 0.2025 81 0.255 51
Starfish 0.035 7 0.03 6 0.0175 7 | 0.0175 7 0 0
Feather star 0.91 182 0.315 63 0.84 336 | 0.2775 111 0.015 3
Sea Cucumber 0.03 6 0.065 13 0.11 44 | 0.0725 29 0.055 11
M? surveyed 200 200 400 400 200
bl ow 78 A Do Al Ad T s X X RTF A ST

Table B7: Total abundance and average density (number per 1#hof mobile
invertebrates at the monitored sites.
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Figure B4 3Theaverage density (per M) of mobile invertebrates(top) and sea urchins
(bottom) at the sampling sites.
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Figure B4 4The average density (idividuals per m?) of Diadema setosurttop) and

other urchins (bottom) at the sampling sites.
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Figure B45: The average density (individuals per ) of sea urchins Diadema setosum
other urchins and all urchins) at the monitored forereefs sites (top) and the lagoon
(bottom).
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Figure B5 4Changes in the number of reef fish accordlng to trophlc level since 2007.
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a ]
Taxa g % Schooling Diets g g % ‘é
Blenniidae/Gobiidae Sol HD/OM  Bottom 37
Mullidae (parapeneus) SM Graup IM Bottom 34
Pseudochromidae @ Sol IM/PK Bottom 55
Scorpaenidae, Synanchiidae = Sol FC/IM Battom 1
Synodontidae g Sol/Pair FC Bottom 17
Pinguipedidae Sol/Pair FC Bottom 1
Tetraodonitidae/Diodonitidae Sol/Pair OM/IM Bottom/L 2
Acanthuridae SGraup HD Bottom
Zebrasoma, Z. desjardinii, SGraup HD Bottom 17
Ctenochaetus strias/Acanthurus nigrofuscus SGraup HD Bottom 55
Balistidae Sol IM Bottom 18
. SM IM/IS/O
Chaetodontidae GroupPair M Bottom/Low
Heniochus sp. SGraup PK Low 1
Other:C. fasciatus, C. austriacus, C. auriga, M-G/Pair IM/1S/O
paucifasiatus, semilarvatus M Bottom/L 39
Labridae Sol/SGraup IM Bottom
Thalassoma sp. SGraup IM/PK Bottom 37
Coris aygula Sol IM Bottom
Gomphosuse caeruleus Sol IM Bottom 8
Labroides dimidiatus Sol IM Bottom 8
Cheilinus lunulatus Sol IM Bottom
Bodianus anthioides Sol IM Bottom 7
OtherLabridae Sol/SGroup IM/PK Bottom 12
Ostraciidae Sol IS/IM Bottom/L 0
. o ) HD/1S/I
Pomacanthidae g Sol/Pair M Bottom 4
Pomacentridae 3 SLGraup OM/PK  Bottom/Low
Amphiprion bicinctus pe SGraup PK Bottom 2
Dascyllus aruanus g M Graup PK Bottom 71
Dascyllus marginatus o M Group PK Bottom 389
Pomacentrus sulfureus SGraup OM Bottom
Neopomacentrus miryae L- Graup PK Low 440
Pomacentrus trichourus S Graup oM Bottom 133
Abudefduf sexatilis SGraup OM Low
Chromis dimidiata M Graup PK Low 51
Chromis viridis LGraup PK Low 642
Other Pochentndad\leoglyphldon melas, SLGraup
Amblyglyphidon sp. OM/PK  Bottom/L
Scaridae Sol/SGroup HD/OM  Bottom/L 45
Pterios sp. Sol FC Bottom
. FC/IM/P
Serranidae Sol/LGraup K Low 26
Variola buti Sol FC Low 8
Pseudanthias squamipinnis L Group PK Low 585
Other SerranidaeEpinephelus sp., Cephalopholis sp. Sol FC Low
Siganidae Sol/Pair OM/IM Bottom/Low
- Sol/SM
Lethrinidae Graup IMIFC  Bottom/L 6
Atherinidae 5 3 | LGraup PK High 300
Caesionidae & | LGraup PK High 58
Others
Total
Corals with fish
Corals without fish
Y oXo oL x x L. &%

Table B8: Fish abundance of at the Cforal Beaéh Nate Reserve
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Figure B57: The number of dead reef fish sorted according to gen[js.
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Figure C5: Monthly concentrations of ammonia (NH) at the coastal water sampling

stations since 2004.
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2004.
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Parasite
. fork
No. location Wa?)ht Ie(gr?]t)h length | sex | Scler. | Gyliauc. | Proc. | Cucul. | Opist. | Hexan. date
(cm)

1810171 IUI 190.7| 24 8 ND 2 18.10.17
1810172 IUI 152 22 7.2 |ND| 11 18.10.17
1810173 IUI 187.9| 25 8.6 | ND 18.10.17
1810174 IUI 126.9| 21 7.5 | ND 1 18.10.17
1810175 IUI 1705| 24 82 |ND| 4 1 15 18.10.17
1810176 IUI 1121 22 6.5 | ND 1 18.10.17
3110171 UI 166.5| 24 75 | ND| 61 2 31.10.17
3110172 IUI 1432 | 23 75 |ND| 4 3 31.10.17
3110173 IUI 1349 | 22 7 ND 2 1 1 31.10.17
3110174 IUI 79.5 18 5 ND| 13 1 4 31.10.17
3110175 UI 86.6 19 6 ND| 65 1 2 31.10.17
3110176 Ul 101.5| 19.5 5.5 | ND 1 1 31.10.17
3110177 UI 83.5 | 18.3 5.5 | ND 2 2 1 31.10.17
211171 Ul 2129 | 255 9 ND 1 1 1 2.11.17
211172 Ul 104.1 | 20.5 66 |ND| 3 3 2.11.17
211173 Ul 99.8 | 20.5 I ND 4 2.11.17
1411172 IUI 174.7 | 24.5 8 ND 1 14.11.17
1411173 IUI 111.6| 20 6.2 | ND 2 14.11.17
1411174 IUI 152.3| 23 7.5 | ND 2 2 1 14.11.17
1411175 UI 1596 | 24 6.5 | ND 3 14.11.17
1411176 UI 211.7 | 26.5 8.7 | ND 1 1 1 14.11.17
1411177 UI 1749 | 245 7.2 | ND 1 2 14.11.17
1911171 UI 1749 | 245 8.5 | ND 1 1911.17
1911172 UI 141.3| 225 I ND 19.11.17
1911173 UI 157.9| 23.8 7.4 | ND 1 19.11.17
1911174 UI 128.1| 21.5 6.5 36 1 19.11.17
1911175 UI 136.1 | 21.5 6.6 1 1 19.11.17
1911176 [UI 102.1| 20.4 6.5 7 1 19.11.17

A A4, X7 x4 X s Tx ] s 4 KAS IS H X

Table C2: Helminth parasites found in Siganus rivulatussampled near the 1UI.
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Figure C1 3Rarefaction curves ofS. rivulatushelminth parasite Species Richness
calculated using the EstimateS softwa. Top: Observed Richness, Bottom: Estimated
Jacknife-1 Richness.
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Figure C14: Prevalence of the six gt parasite species examined is. rivulatus
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Figure C17: Grain size distribution (weight percent) for soft sediment in two sites, at the
north beach (NB) and south beach (SB) of Eilat.
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Taxa NB SB

2016 2017 2016 2017
Ammonia spp + + + +
Amphisorus hemprichii + + + +
Amphistegina sp. + + + +
Articulina sp. + +
Assilina amonoides + + + +
Bolivina spp +
Borelis schlumbergeri + + + +
Brizalina sp. + + + +
Cibicides spp + +
Cycloforina sp. + + +
Cymbaloporetta sp + + +
Discorbinella rhodiensis? + + +
Elphidium sp. + + + +
Epistomoroides punctatus + + +
Epoindes repandus + +
Fursenkoina sp. A + +
Hauerina sp. + + + +
Labrospira jeffreysii + + +
Lachlanella sp. + + +
Lagenammina atlantica + +
Miliolides sp. + +
Milionella sp. + + + +
Nonion spp + + + +
Peneroplis planatus + + + +
Planogypsina +

Pseudoaurinella dissidens +

Pseudocibicides + + + +
Pseudomassilina sp. + + + +
Pyrgo sp +

Quinqueloculina sp + + + +
Reusela spp + +
Rosalina spp + + + +
Siphonaperta pittensis + +
Sorites + + +

Spirillina sp A +
Spiroculina + + + +
Textularia spp + + +
Triloculina sp. + + +

Trochulina sp. A +
Varidentella cf. V. neostriatula + +
others + + +

q x , | s X Bs (,,x:'|\s><x,,2+"><x>x\sx¢~ ] . s -H"yvgmvlsvtg

~

Table C3: Benthic foraminifera identified at the North and south beach sites

X

CopepodaPplychaetas - x « x>« {1 ~ « 7 ¢ A" X {174, 3
20s " s Ixss x & @ BXx)j{wq " Xs 14" 4| X Nematodal
AL EEEE RS ENTCRE & FIRENN GRS LR

S

P IR s x TS 4T X s by
x4 os tx A xlls g X" s o s o4l s
2016" _* . :2Q01r56" | gisilx 7

~ ~

123

X v x



.7 x .S X 1 % . . S s x Xy
. . Chaetognatha
Meiofauna Densities [#/0cn¥] Cnidaria (Actinaria
160 Echiura
7 Sipunculidae
f \ (_ \ m Decapoda
140 NB SB Anomura
| [ | m Ophiuroidea
120 m Isopoda
100 - IG'astrqpoda
— = W Bivalvia
80 - . W Crustacea sg
m Nemertea
60 - — m Nematoda
- H Cumacea
40 A m Amphipoda
M Tanaidacee
20 m Ostracoda
0 - M Copepoda
' ' ' ' ' " m Amphioxus
\201 201 20/ \201 201 20/1 mPolychaeta
1 X INB) AX"TXX ¢ sf o 2x 147 X p{s X0 I L]
(SB)

Figure C18: 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.

NB SB
2015 2016 2017 2015 2016 2017
Polychaeta * * * * * *
Amphioxus * * *
Copepoda * * * * * *
Ostracoda * * * * * *
Tanaidacea * * * * * *
Amphipoda * * * * * *
Cumacea * * * * * *
Nematoda * * * * * *
Nemertea *
Crustacea sp *
Bivalvia * * * * * *
Gastropoda * * * * * *
Isopoda * * * *
Ophiuroidea * * * * * *
Anomura * * * *
Decapoda * * * * *
Sipunculidae * * *
Echiura *
Cnidaria (Actinaria) *
Chaetognatha *
e XX 17 x s CHATAS e 4T A ) K8y s s Rx JsxKC gy B L x|

Table C4: Meiofauna groups identified this year at the North and South beach svites
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Figure D1: Temperature profiles measuredusing a CTDduring the monthly monitoring
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and October. Station A is on the Israeli/Jordanian/Egyptian border(>700m), and the
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monitoring cruises. Station B is the southernmost and deepgst800m), Station A is on
the Israeli/Jordanian/Egyptian border at ca. 700 meters depth, and the Fish Farms
station is close to the northern shore of the Gulf at ca. 50 meters depth.
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Figure D7: Changes in concentrations of dissolved oxygen in the water column at
Station A since 2004. Black dots represent the sampling depths.
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Figure D9: Changes in dissolved oxygen concentrations in 400m to 700m water depth at
Station A, since 2000.
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Figure D10: Depth profiles of pH values neasured during the monthly monitoring
cruises. Station B is the southernmost and deepest (>800m), and was sampled in March
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Figure D11: Changesin pH in the water column at Station A sinceNovember
2006. Black dots represent the sampling depths.
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Figure D12: Alkalinity profiles measured during the monthly monitoring cruises.
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Figure D14: Nitrite (NO,) concentration profiles measured during the monthly
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Figure D15: Nitrate (NO3) concentration profiles measured during the monthly
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Figure D16: Changes in the concentration of total oxidized nitrogen (TON NO3;+NO,)
in the water column at Station A since 2004. Black dots represent the sampling depths.
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Figure D18: Changesin nitrate concentration water depth of 400m to 700m at Station A
since 2000. Data from the years 2062002 were collected during the Peace Park Project
and are provided courtesy of Prof. J. Erez and Prof. B. Lazar.
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Figure D1 9Phosphate (PQ*) concentration profiles measured during the monthly
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in March and October. Station A is on the Israeli/Jordanian/Egyptian border at 00
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 D21: Changes inthe phosphateinventory in the water column at Station A since

() A X

2004. Top: monthly inventories (right) and annual averages (left). Bottom: the upper

400m (left) and the deep water (right).
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since 2004. Black dots represent the sampling depths.
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Figure D24: Changes in thesilica 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 Changesin silicate concentration water depth of 400m to 700m at Station A
since 2000. Data from the yaa 20062002 were collected during the Peace Park Project
and are provided courtesy of Prof. J. Erez and Prof. B. Lazar.
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