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Funded by I srael s Ministry of Envir
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Dr. Yonathan Shaked, Program Manager
Prof. Amatzia Genin, Scientific Director
(March, 20T7)

Introduction

This report describes the work and results of the Israel National Monitoring
Programin the Gulf ofAgaba Eilat) T NMP 1 in 2016. It is divided into chapters
according to habitats and the methods employed by the monitoring program. Each
chapter includes 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.
Figures and fiure caption# this reporiare given in English.

The NMP has been operating since 2004, collecting contirstangariézed data
by usingpredetermined standandethodsanda dedicated team. The ability to review
such consistently collected data provideseased analytical power and confidence in
our findings opening the possibility to detguatterns and trends. A comparison of
the presentlay state of the reef with historic@re monitoring,data can be found in
the NMP annual scientific report 2004.

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

This year, several modifications to newly implemented measurements were made
and thesare described in their respective chapters. We changed 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
protocolof measuring coral settlement on plates inserted at several reef sites to
evaluate the potential supply of coral recruits to the reef. We changed the protocol of
treating and splitting soft sediments that are collected to evaluate changes to the
meiofaunaand benthic communities at two se&diment, at the northern and
southern ends of the Israeli coast. Changes were also made to the frequency of
visiting the array of sediment traps that is moored on the sea floor at 600 meters depth
measures the verticlilix of particles descending through the water. Monitoring the
particle fluxes through the deep water column is done in collaboration with Dr. Adi
Torfstein of the Interuniversity Institute and the Hebrew University.

The NMP reports are available throutje web site of Israél Ministry of
Environmental Protectiornttp://www.sviva.gov.il/ and on the NMPage 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.

16


http://www.sviva.gov.il/
http://iui-eilat.ac.il/

Key findings of this year

The coral reefs of Eilat

1. Live coverof stony coral§ The surveyed reef sites differ considerably in
theirrespective live coral cover, due mainly to differences in sea floor
substrate. This yeard6s average coral <co"
increase after two years of decrease in coverage (24.1% was the average cover
in 2015). The deep sites, IUI @R at 20 meters depth, were the only sites
in which a decrease in coral cover was measured.

2. Density of stony coral colonigdsThe average stony coral density this year
was 29.5 colonies per 10 meter long reef section. The average coral density is
slightly increasing since 2010, although year to year changes are small.

3. Size of stony coral coloniésThe characteristic size of coral colonies varies
from one monitored site to another. The shallow 1Ul site is where the fraction
of small colonies is largesthereas at the shallow NR site it is smallest and
large and huge colonies are more common than at all other sites. The presence
of large and huge colonies at NRacilitates its high coral cover. During the
interval 20082012 the number of small coral coles in Eilat decreased, but
in recent years an increase in coral density including small colonies is
documented. The number of medium size and large colonies also seems to
rise, indicating enhanced growth and survival.

4. Live Tissue Index (LTI) in stongoralsi The LTI presents the average
percentage of live tissue in living stony corals and is considered an indirect
indicator for coral healtilhe shallow NR site has the largest coral colonies
and is also the site where the LTI is lowest. The highebktd.fbund at the
deep (20 m) NR and KATZA sitesh&averagevalueof this index for all sites
is decreasing throughout the monitored period, but the creaegamall it
seems likely that the decrease in average LTI in Eilat stems, at least in part,
fromi mproved coral survival and so from i
injuries as time goes by.

5. 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 &saag small,
all these metrics were somewhat lower relative to the previous year. The
community structure of stony corals in Eilat remain stable throughout the
monitored period.

6. Reef flati Due to its unique character, the reef flathatcoral reservés
considered separately from the foeef sitesStony coral cover is decreasing
slightly at the reef flat in the past three years. The reef flat is more sensitive to
external forcings than foneef sites, and its coral diversity is lower. Massive
story corals dominate the reef flat whereas branching corals are common at
fore-reef sites.

7. Permanent photo sitésStony coral density at the permanent phsites was
highest in 200911, and is rather stable since 2@12n average of some 16
colonies per poto. Differences between sites are apparent in this survey as
well, and the Dekel site has the lowest coral density. A slight decrease in the
cover area of stony corals at the phsites is documented since 2013 and at
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most sites (NR being an exceptiondrtality was greater than recruitment this
year.

The overall structure of reef components at the pbités is similar to
previous years, but among corals an increased coverage of the soXeroeal
is noted, together with an ongoing decrease in dlrerage of branching
coralsAcroporaandStylophora

8. The coral reserve lagodnThe dominant coral at the nature reserve lagoon is
coral Stylophora pistillatag42% of all colonies at the lagoon) followed by the
fire coralMillepora (27%). Between the suners of 2009 and 2010 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 iyiats of
monitoring.

Since environmental conditions at the lagoon are harsh, it is dominated by a
number of coral taxa, and coral diversity is low.

9. Coral settlement in the reefThe NMPstarted monitoring coral settlement in
the previous year, usirggttlement plates that were plagdwo reef sites, the
nature reserve and the IUhitial results indicated differences between the
sites in the number of settlers as well as in the timing of settlement and
subsequent survival of recruits. This yebg humber of settlers on all plates
at both sites were too small to provide reliable information. The results
obtained in the last two years will help adjust the sampling protocol so that
information gathered in the coming years will be more useful.

10. Sea uchinsi Of the invertebrates, sea urchins are the most important group of
reef grazers. Of this groupjadema setosums the most abundant urchin in
Eilat and its density increased this year at all sité® density of the urchin
Echinometra mataas also increasing in recent years

11. Other mobile invertebratédsThe density of feather stagssa cucumbers was
higher this year compared to the previous year, and that of sea stars was lower.
The small number of individuals encountered in our surveys mbakasdi to
determine how significant these fluctuations are.

In recent years the monitoring team has recorded sehashébt stars
(Astroboa nudpindividuals.This creature was ngiresenin the initial years
of reefmonitoring.

12. Benthic algae at the reefChlorophyllta measured on settlement plates, and
particularly those protected from grazing, is correlative to the mixing depth.
This year mixing wasleeper than in the previous year and accordinglyaChl
concentrations on plates protected from grazer®\womewhat higher, with
peaks early in winter, and later in the year at the end of summer.

13. Reef fishi Fish feeding on plankton within the water column (planktivorous)
are the most common group of fish in
important roleof transferring 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 camunity, but have an important role in
controlling the growth of benthic algae and thus helping coral settlement and
recruitment.
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CoastalEnvirons

14. Nutrient concentrations in coastal waterSoncentration®f nutrientsare
commonlyhigh during winter andrery low during summer. The process that
dictatesthis dynamicss the seasonal mixingriven by cooling of the sea
surface in winterwhich brings nutrientrich deep waters to the shallow coastal
areas. This year mixingfarted early and reached som@ &feters depth
between January and February, but then cooling stopped and mixing ended.
As a result, most concentration measurements this year were low. Except for
high Chl-a concentrations in January, other values were similar to those of a
shallowmixing year and the year was characterized by a narrow range of
values between stations and the lack of abnormally high local values.

15. Pathogens and heteroxarsqut parasites in wild fisfSiganus rivulatusi
The prevéence and richness of heteroxengus parasites in wild fish remains
steady in the past few years, indicating healthy habitats that are required for
these parasites to complete their life cyElewever, h many of the fish
examined this year granulomas suspectddiasbacterium marinunwere
identified, indicating that this pathogen is still active at the northern gulf.

16. Other fish pathogerisTwo cases of fish carrying deadly pathogens were
identified this year, by IOLR researchers. In the first case a dyfdyfish
was found at the mthern beach of Eilat and the subsequent dissection found
Vibrio harveyj which is aserious hemolytic pathogen of fidin the second
case twalien reef fishwere found at the nature reserve, and one of them
turned out to be infected witPhotobacteriundamsela ssp. piscicidaat is a
cause of mortality in natural fish populatioiis case illustrates the
danger of introducing non-native fish to the reefs of Eilat

17. Soft sediment sea flodrSoft sediment sea floor habitats at the northern and
southerrbeaches of eilat differ from one another in their physiographic setting
and the type of sediment. The main sediment component at the north beach is
smaller than 125 micrometer (mostly terrigenous clays), while the at the
southern beach this comprises ocabout 5% of the sediment and the majority
is of biogenic origin together with mineral sand. These differences together
with other environmental and physiographic differences dictate differences in
the infauna population.

18. Meiofaunaand benthic foramingrain soft sediment$ This year we revised
the sampling and processing protocol for assessing the population of benthic
foraminifera at soft sediment habitats. At the southern beach site 39 species
were identified and at the northern beach site 31. Vamge density of
individuals and of taxa in the sediment was about twice as high at the southern
beach site: on average, 17 taxa and 45 individuals were found per gram
sediment in the southern beach and at the northern beach 8 and 20
respectively.

As for other meiofauna at soft sedimerdspoth the northern and southern
sitesPolychaeta GopepodaNematodaare the most common groups in the

past two years. At the southern beach 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.

19. Seagrass’ The NMPhasmonitored seg@grasscover at two sites, at the
northern and southern slesr for two years nown general, segrass
meadows at both sites are extensive, covering much of the available soft
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sediment seafloor and cover increases with depth at the examined range of 10
to 20 neters.
Seagrass coverage was lower this year at both site compared to the previous
year. At this stage it is unclear whether these are natural fluctuations or cause
driven changes.

20. Foraminifera assemblages at the site of former aquacultureic&géewing
the recovery of benthic foraminifera population at the site of former fish
cages, the area was covered by sediment brought in by flash floods in the
winter of 20123. In subsequent years 202815 a rapid recovery was
documented and a rise in the numbkindividuals was recorded. This year, a
decline in the density of foraminifera individuals was noted at most sampling
points close to the site. The number of taxa present, on the other hand,
remained high and perhaps even incredsaithough this cod be an artifact
of improved classification ability. The reason for reduced individual density is
not known. A flood originating from the eastern coast (Jordan) spread over the
region in the previous autumn (see NMP scientific report 2015) and may have
impacted the infauna population.

The deep water column

21. Vertical mixingi This year saw early and rapid cooling of the water column,
and between theusvey cruises of January and February vertical mixing
reached 500 meters (in the previous three years mixasg300 meters or
less). But as early as mkkbruary mixing stopped and a shallow thermocline
formed near the sea surface.

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

23. Chlorophylta, phytgplankton and primary productivity Concentrations of
chlorophylta were surprisingly high in the last two years, even considering
this year 6s s o me wlCh-awad meaguredin February n g . Hi g
and in March and phytoplankton concentrations in March were even higher
than in 2012 when mixing was much deeper. Redadbundances of
unicellular plankton were also different this year compared to previous years.
Primary productivity peaked in April, but overall productivity was not as high
as expected considering the mixing depth.

It seems that bloom dynamics is infleexd by various factors in addition to

the maximum depth of vertical mixing and it may be that the monthly

sampling resolution of the NMP cruises is not sufficient to accurately
characterize it. Looking at the fAoligot
beno change in the overall state of the system.

24. Zooplanktoni The biomass concentration of zooplankton in February this
year was the highest measured so far by the NMP. Monitoring zooplankton
biomass started in 2011 and does not include the deep mixirggofezd07
and 2008, but there was more zooplankton this year than in 2012 when mixing
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was much deeper. It would seem that zooplankton population size follows
phytoplankton concentrations rather than being directly correlated with mixing
depth.

25. Vertical fluxes of particulate matteiSediment trapso measure vertical
particle fluxesaredeployed as part @ joint project of the NMP and Dr. Adi
Torfstein of the Hebrew UniversityJ! since 2014. This winter two short
duration spikes in particle fluxes, ireD. 30 2015 and in Jari4, 2016, were
detected. These do not correlate with known external events and probably
represent internal mixing dynamics in the water column. The process is not
clear is subject to ongoing investigation. Generally, particle flaxe higher
in deep traps, particularly during winter, while daily resolution measurements
in mid-column illuminate the significance of shattiration events on the
overall accumulated fluxes.

Supplementary continuous measurements

26. Sea surfacehlorophylla next to Eilat's coral redtlaily measurement)
Maximal chlorophyHla concentrations were measunedrebruary and thus
this year is similar to recent years in which rapid cooling started early and
ended early and signi f cuc @hepeak@hbapr i ng bl o
concentration measured this year was higher than that of the previous year,
and much higher than the lotgrm average for the month of February.

27. Sea surface temperatures next to Eilat's coral(dadfy measurement) Sea
surface tenperature was close to the mwdtinual averagien January and
February and higher than average between late February and September. Late
in the year SST returned to average seasonal values. The annual average SST
was similar to the previous year and aemM rise in SST next to the nature
reserve reef is documented since 1988.

28. Sea surface temperature and air temperature above the sea @anfific@ous
measurement) The lowest temperature recorded above the sea surface at the
IUl was 6.7 degrees centigrade, in January, almost a full degrees lower than
the previous yeadr explaining the rapid sea surface cooling early this year.
The lowest SST measured this year, hasvewas similar to that of the
previous year (21.2 degrees centigrade, in March after mixing has stopped).

29. Rain event$ A (relatively) large number of rain events occurred this year (6
were recorded by the NMP). The largest event was a thunder storcioine®
27-8 during which 27 millimeters of rain were measured by the NMP at the
IUI. Terrestrial waters flooded into the Gulf and turbidity at the shores of Eilat
was high for several days.

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. Over the years live coral cover fluctuates and this year, after
two years in which it has somewhat decreased, coral cover has increased at six
out of eight monitred sites driving an increase in the average cover in the
Eilat reefs.
During the initial years of monitoring (20@) average coral cover inEilat was
19-20%. In the interval 20012 average cover increased and fluctuated in the
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range 21.83.9% and in @13 the highest average cover was recorded: 26.4%.
In the previous year average coral cover was 24.1% and this year the average
coral cover at Eilat was 25.2%. Throughout the monitored period there is a
clear rise in live coral cover at the monitored redfg&ilat.

2. Stony coral density and sizeAverage coral density between all monitored
site is gradually increasing since 2010 and is higher than that of the initial
years of monitoring, although year to year changes are small. Throughout the
monitored papd there is also a gradual increase in the fraction of medium and
large size coral colonies, indicating improved coral survival over time.

3. Live tissue index in stony corailsThis index is decreasing since 2012, albeit
at a slow rate. It is possible ththe 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 tberal
community composition and the expected number of genera encounters per
1500 individuals change only slightly from year to year, indicating a stable
community structure.
Among reef dwellers other than corals, surveys in recent years record the
presege of basket starsAstroboa nudpand Yellowspotted sea cucumber
previously unreported in Eilat, as well as frequent sightings of fish that were
thought to be rare and an increase in the number of sea urchins other than the
dominantD. setosum

Coastd Environs

5. Nutrient concentrations in coastal watefdutrient concentrations are usually
higher during winter than they are during summer months, due to water
column mixing that brings nutrient rich waters from depth. Conversely,
abnormal concentrations at particular sampling stations are found mostly in
stratifiedsummemonths. Abnormally high concentrations, indicating local
nutrient enrichment, were common until 2007 and became less so in later
years. But, in recent years abnormally high concentrations of nutrients,
particularly at the northern samgiiistatons, are occasionally recordéithis
year abnormally high nutrient concentrations at coastal stations were not
detected.

6. Heteroxenous parasites in wild fisiHeteroxenous parasites require several
habitats to complete their life cycle. Their prese and abundance in the guts
of wild fish may indicate the state of those habitats. The prevalence and
abundance of heteroxenous gut parasites in Sigdnus rivulatusaught at
the southern shore of Eilat remains stable in the recentiyeais highethan
it was in 200910. This may indicate resilience of the local habitats required to
complete their life cycle.

7. Pathogens in wild fishMicobacterium marinuma deadly pathogers still
present and active at the northern and southern shores ofltlaghtits
abundance may be somewhat lower than it was in the past.

This year other potentially harmful pathogens were identified in Eilat by
researchers from IOLR. In one case, the pathogerhosted by an alien reef
fish that was found at the Eilat naéureserve reef. This case highlights athe
danger of introducing nenative fish to the reef.
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8. Benthic foraminifera in soft sediment at the former location of aquaculture
cages The benthic foraminifera community beneath the former aquaculture
cages at th northern shore of Eilat displays gradual recovery since 2008
(Oronet al, 2014). A series of floods covered the sea floor at the site with
terrigenous clay sediments during the winter of 2032nd decimated the
local foraminifera community. Recovergliowing the floods was much more
rapid than the recovery from the local impact of aguaculture cages and is still
ongoing.

The deep sea water column

9. Concentrations of dissolved oxygen and nutriériisie Gulf's ecology,
particularly the annual dynamics @itsolved oxygen and nutrients and their
availability to phytoplankton, is controlled by seasonal mixing of the water
column. The multannual dynamics are controlled by the depth and duration
of mixing, and the concentratior outrients in the deep wate
This year6s mixing was to an intermedi a
the fourth 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 pieus 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 mixing in 2@ Likewise, the calculated
nutrient stores in the deep sea water column are lowertibaa of the period
200911, the shallowmixing years of the previous cycle. Thus, even
considering the large annual fluctuations, there seems to be a gradual decrease
in deepwater nutrient concentrations.

10. Water temperature The temperature measured e tdeep 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 meters. Thus, the documented trend of rising deep water
temperatures continues. A corresponding rise in sea surface temperatures in
Eilat, at an average rate of 070@egrees per year, is documented since 1988.
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Figure B1: An aerial photo of the northwestern shore of the gulf, south
of Eilat, showing the coral reef sampling sites. The yellow lines
represent sampling sites at the IUI (1), the Nature Reserve (2) and the
oil terminal (3). Black scale line is 100 m.
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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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Figure B7: Left - The average livestony coral cover at each site, as percent obtal area

(top, the northernmost sites at the oil terminal, and bottom the southernmost sites of the
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Marine Science Laboratory) Right - Utilization of rocky substrate by stony corals
(percent of live stony coral coverage out of the total consolidated ssibate at each sitg.

The thin black line denotes the average value for all eight surveyed sites.
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Figure B8: Left - The averagenumber of live stony coral colonies per teameter section
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Site Katza 10 Katza20 NR5
Transects 16 11 23
Stony coral 25.06 31.65 45.98
stdev 7.03 7.67 1431
SE 1.76 2.31 2.98
cv 0.28 0.24 0.31
Octocoral 4.06 6.38 1.16
stdev 4.83 4.77 2.26
SE 121 1.44 0.47
CcVv 1.19 0.75 1.94
GRV+Sand 35.63 27.42 16.52
stdev 10.97 10.99 13.01
SE 2.74 3.31 2.71
cv 0.31 0.40 0.79
Rock 27.51 29.29 17.98
stdev 7.79 7.43 13.08
SE 1.95 2.24 2.73
Ccv 0.28 0.25 0.73
Dead Coral 6.53 4.13 18.18
stdev 3.59 2.56 10.99
SE 0.90 0.77 2.29
Ccv 0.55 0.62 0.60
Normalized
Cover 39.47 4391 54.82
stdev 8.08 5.39 13.42
SE 2.02 1.63 2.80
Ccv 0.20 0.12 0.24
Density 36.19 40.73 29.70
stdev 10.74 9.10 7.77
SE 2.69 2.74 1.62
Ccv 0.30 0.22 0.26
Normalized
Density 56.82 57.15 36.72
Stdev 11.46 9.36 11.75
SE 2.86 2.82 2.45
Ccv 0.20 0.16 0.32

LX 14 ™®s 1 s

o “( . X N

L -|Z,,x2>..-|'s> .

Table B2: Summary of cover data collected ifine transe

F ;“)-I”V:

]

>

Averages Average
NR10 NR20 IUI5 1UI10 1UI15 Katza NR 1UI Eilat
20 17 12 15 15 27 60 42
12.03 3504 17.70 19.15 1510| 27.74 3156  17.29| 25.21
6.12 1171 392 692 548 7.88 1842 5.81| 11.58
1.37 2.84 1.13 1.79 1.42 1.52 2.38 0.90 4.09
0.51 0.33 0.22 0.36 0.36 0.28 0.58 0.34 0.46
1.75 5.25 0.47 0.83 1.57 5.00 2.54 0.99 2.68
1.68 4.50 0.57 0.89 1.70 4.85 3.38 1.25 2.23
038 1.09 016 023 044 0.93 0.44 0.19 0.79
096 086 121 1.08 1.08 0.97 1.33 1.26 0.83
7377 3562 3876 5142 60.69| 3229  41.02  5111| 4248
7.73 1668 1474 1121 856| 1153  27.64  1430| 1851
1.73 4.05 4.25 2.89 2.21 2.22 3.57 2.21 6.55
0.10 0.47 0.38 0.22 0.14 0.36 0.67 0.28 0.44
8.75 18.73 38.28 24.11 17.27 28.23 15.12 25.72 22.74
409 1006 1255 7.14 588 755 1083  12.03 9.05
092 244 362 184 152 1.45 1.40 1.86 3.20
047 054 033 030 034 0.27 0.72 0.47 0.40
335 512 468 421 425 5.55 9.53 4.36 6.30
2.81 397 244 318 3.69 3.37 9.98 3.12 4.89
063 096 070 082 095 0.65 1.29 0.48 1.73
084 078 052 076 087 0.61 1.05 0.72 0.78
46.09 5385 29.93 3865 39.99| 41.28 5164  36.64| 43.34
18.40 11.00 7.44 8.27 13.04 7.34 14.99 10.72 8.27
411 2.67 2.15 2.14 3.37 1.41 1.94 1.65 2.92
040 020 025 021 033 0.18 0.29 0.29 0.19
1045 3959 3050 2547 2367 | 3804 2608 26.26| 29.54
429 1091 6.80 7.77 6.85 10.18 14.18 7.55 9.91
0.96 2.65 1.96 2.01 1.77 1.96 1.83 1.17 3.50
0.41 0.28 0.22 0.31 0.29 0.27 0.54 0.29 0.34
4074 6221 5205 5279 6336| 5696 4528  56.35| 5273
1289 1164 1693 1218 17.51 10.46 16.12 16.13 9.56
2.88 2.82 4.89 3.14 452 2.01 2.08 2.49 3.38
032 019 033 023 028 0.18 0.36 0.29 0.18
1,1 d. x0T x s, DX s PP s S
N ah L SNTE N TS B B NI BRI RS S AR RGN S
. X:':,Lv‘lJ\ 1,'A| L\(XXZBVXVS’ x s P« J=x“ Ts. sy -|Z'|\v-{ Y
S o~ . e X X e A0 . 4T X x XX,
cts 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

t he

number

of
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Figure B9: Size frequency distribution of coral colonies in the surveyed sites. Size classes
are: Small<5 cm; 5 cm <Medium< 15 cm; 15 cm <Large< 30 cm; Huge>30 cm. Values

are percent of the total colonies of each coral type at each site. Togize frequency

distrib ution of counted coral colonies; bottoni the coral size frequency distribution

after correction of the bias of size counts in line transects (Zvuloni et al., 2008).
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601 Coral Density by Size Clas
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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. Bottom: Average
coral density (per square meter) by ize class in Eilat, calculated from transect count
data and corrected for size bias. Size groups are: Small<5 cm; 5 cm <Medium< 15 cm;
15 cm <Large< 30 cm; Huge>30 cm.
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Figure B12: The Live Tissue Index (LTI) for corals in the surveyed sites. The LTI is the
site average of the percent area of live/healthy coral tissue for each liviaglony.
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Figure B13: Changes inthe state ofcoral coloniesover time according to the average

percentageof 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 ShanonWiener diversity index of coral taxa estimated for each site
over time by the EstimateS software (Colwell, 2005;
http://viceroy.eeb.uconn.edu/Estimate¥ The thin black line marks the average of all
monitored sites and is also given in the righhand diagram.
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Figure B16: Rarefaction curves of taxa richness based on colony counts, calculated with
the EstimateS software (Colwell, 2005http://viceroy.eeb.uconn.edu/Estimate¥$for each
site.

S v 7 » X 14" s ::{x”XJLZ/x-M)Fv){vasxj:’x’?”,,L\J L ]
XgT x4y x s, ox o ow s o T 1 s X, Hee sy
X x o s Txx {1 oo Tx11i45@ s 4¥s st FrpdYr,s
17 -~ Y2006+ 1" s T x_xo< 1714
Py X Zx><~xv Zx\v L. 1x Ll Lo R RS E
FY2,0047 0 S« o8 X XS, 4TX X8 XDoxs IR 4 SN K 4 XX s X
T N T BRI I S B b S B R

Ix _"s 1L 40.%7 X T s AR0MSL"s 4 ¢ Js X s 1145,040% « . _ "
T <11 SR I LR B

~

Rarefaction curves, "Eilat —200

—200

—200

% —200

S —200

S —200

2 201

E —201
=

—201

S —201

0 —201

0 500100050P00P50B300B85040000 201

Number of Individuals —201

43


http://viceroy.eeb.uconn.edu/EstimateS
http://viceroy.eeb.uconn.edu/EstimateS
http://viceroy.eeb.uconn.edu/EstimateS

50 T
Expected number of taxa p&b00individuals
45-
©
s 40-
—
LS
5 35-
Qo
£
Z 301
25 —&— Observed Tax:
——CI9 5 ¥
20——m—m————————
Vo, <0050 0005 00g 07,07, 0;, 2 075<07,~07,<07,,
114 X XX ] YIX XS x4 ¥sy

Loxt X Fittp://vicerov.eeb.uconn.edu/EstimateSConeII, 2005 EstimateS

R RO R e ARIE" SR SN,
” J :

DX *1500 1 .

AEI | at
random

1, % L
s .

x
w

1>

S L
S

TXi $42Q0%x_

LIS 4wy KX

SX 200470 L M X X x4 x
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monitoring period, arranged according to their abundance in 2@6. The fraction percent
is the average accumulated length of a coral taxaut of the total coral length measured
in line transect surveys of the Eilat reefs.

I pso x 4 1s 46 x 1. X LI FYs
L, S.” X =] F o]y X . S . X S L, | ] ] x X « S
S ) A A7 .x A L s
Averages Average
Katza Katza
10 20 NR5 NR10 NR20 IUI5 U100 [UI15| Katza NR 1UI Eilat
Acropora 565 785 502 389 835 330 550 3.03| 655 559 3.99 5.32
Styloptora 321 253 378 110 072 341 263 190 293 202 259 241
Lobophyllia 0.25 027 1713 0.17 091 0.07 011 0.09| 026 6.88 0.09 2.37
Echinopra 199 250 763 035 323 013 024 041 220 395 0.27 2.06
Montipora 324 312 117 063 59 022 039 097 319 235 0.5 1.96
Favites 161 232 057 053 226 072 125 105 190 104 1.02 1.29
Goniastea 131 097 355 021 092 169 042 036| 1.17 169 0.76 1.18
Porites 126 134 080 068 288 003 105 105 129 135 0.76 1.14
Cyphastea 182 129 066 019 225 120 09 063| 160 095 091 1.13
Favia 054 083 018 09 068 278 123 1.09| 066 058 1.62 1.04
Pavona 062 279 010 000 057 015 012 0.34| 151 020 0.21 0.59
Pocillgpora 028 029 054 039 018 051 150 049 029 039 0.85 0.52
Leptastrea 022 08 079 020 031 038 064 032| 048 046 045 0.46
Mycedium 129 041 155 000 013 0.00 0.10 0.09| 093 0.63 0.07 0.45
Psammocora 049 114 015 0.17 135 000 0.10 0.11| 0.75 0.49 0.08 0.44
Plesiatrea 009 002 012 003 140 041 050 011 0.06 045 0.33 0.33
Millepora 003 005 003 000 018 093 075 052 0.03 0.06 0.72 0.31
Astreopora 001 015 007 069 129 000 000 0.08| 0.07 0.63 0.03 0.29
Platygya 004 032 087 000 054 037 011 0.00| 015 049 0.15 0.28
Turbinaria 028 032 016 032 009 074 022 0.01] 030 0.20 0.30 0.27
Stonycorals 25.06 31.65 4598 1203 3504 17.70 19.15 15.10| 27.74 31.56 17.29| 26.11
Ll e sy X XS TASHOXTQTA_ B9 Suxd Taexx TS

N

aX 1
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 transect lengtt each site.
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Figure B18: 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 coral colonies on the reef table
since 2007.
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Rank | Reef Table Reef Front
1 Platygyra Acropora
2 Acropora Stylophora
3 Millepora Lobophyllia
4 Echinopora Echinopora
5 Favia Montipora
6 Stylophora Favites
7 Favites Goniastrea
8 Porites Porites
9 Hydnophora | Cyphastrea
10 Goniastrea Favia
11 Cyphastrea Pavona
12 Acanthastrea | Pocillopora
13 Pocillopora Leptastrea
14 Seriatopora Mycedium
15 Leptastrea Psammocora
16 Lobophyllia Plesiastrea
17 Psammocora Millepora
18 Pavona Astreopora
19 Echinophyllia Platygyra
20 Leptoseris Turbinaria

AT x s G I 3 ) RO A R G CE IR EAOR S UL ST S

Table B4: The twenty most abundantstony corals (by cover percentage) at the reef table
and the reef front sites
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Figure B22: The percentage of | ive coral <cover
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displays large fluctuations,reflecting the high sensitivity of this habitat.
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Figure B2 3Sites of the photesurvey of coral reefs éong the Eilat coastline
(greenmarkers).
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Figure B2 4A set of photographs from one of the photsurvey stes 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 settlers that appear only in 2005.
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All colonies captured in the permanent photosites
Site No. of 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 14 28 2,465 102 20,262 163 25,073
Katzaa 23 100 5,512 325 14,501 572 23,285
NR 28 126 6,990 365 22,168 580 31,334
19] 24 84 4,855 469 12,933 648 19,315
Taba 14 29 3,830 153 12,506 248 19,126
Total 103 367 23,651 1,414 82,369 2,211 118,133
Colonies captured in full and considered for "growth" calculations
Site No. of 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 14 12 1,047 40 3,337 72 4,891
Katzaa 23 61 3,382 214 4,677 328 9,417
NR 28 73 3,382 212 6,670 330 11,026
Ul 24 50 2,463 344 8,617 449 12,193
Taba 14 15 666 83 3,209 126 4,488
Total 103 211 10,940 893 26,511 1,305 42,016
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Table B5: Summary of the areas and number oforals surveyed in the 2016 photo
survey session. Th epictiradraagivendrfkpieels.Amdsaraey i s it s
given in pixels to allow for interr-annual comparisons and to avoid inaccuracies of
calibration to fireal o surface area.
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photo-sites in 208, according to the relative (percent) area which they occupy.
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Figure B2 8Colony recruitment and death for all corals (top) and for stonycorals only
(bottom) at the photo-survey sites in 2016. To allow a comparison between sites the data

are presented as percent of the total number of colonies at each site.
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Figure B2 9Top - changes to the average area of stony corals per picture at the
permanent photasites since 2008Bottom - changes in the average stony coral area per
picture in the "Eilat Reefs", measured since2004 in the permanent photesites.
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Figure B32: Relative abundance (by colony number) of the 10 most abundant coral
genera in the lagoon (these total about 97%f all colonies).
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Species N Relative abundance (%) N/m?
Stylophora | 92 41.82 0.95
Millepora 60 27.27 0.62
Favia 19 8.64 0.20
Rhytisma 15 6.82 0.15
Favites 12 5.45 0.12
Acropora 5 2.27 0.05
Sinularia 4 1.82 0.04
Seriatopora 3 1.36 0.03
Stony sp. 3 1.36 0.03
Acanthastrea | 2 0.91 0.02
Porites 2 0.91 0.02
Litophyton 1 0.45 0.01
Soft.sp 1 0.45 0.01
Tubistrea 1 0.45 0.01
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Table B6: The number of colonies, relative abundance andverage density (colonies
per square meter) ofthe coral taxa found in the lagoon.
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ShanonWiener index, estimated using the EstimateS software.
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NR
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6-May-15 10-Now15 188 17 1--31 11.8
19-Augl5 11-Jan16 145 1 4 4.0
10-Now15 10-May-16 182 2 1 1.0
11-Jan16 13-Jukl6 184 8 1--13 5.3
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Ul
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Table B7: Coral settlement on plates placed at the nature res~er\(&IR) and
Interuniversity Institute (1UI) reef sites.

] 1 DX TUX T X XTI AT xlys IxTx sx s sy
R PR T I T AL oAb ysox x T x s ],
20167 _ v 20 XKE" s ., . x{ TS X e AXY X e s XX X G
sIXA s P A | P X 4 A4y s .o X L ox Iy . X
o1 1S
FA e A A X L  220154 8K Y 4 x X xS
F,T7) Xd s Shx v q s s, L e by X e x by s is |«
DXL XX s S Xy T 6y FRO 15X 1 H e XS T lx R
x € s 7 X L x 7 P X ¥ T Tx L 14%% Xy % ] gx



T R T N T Y s1+Lxx~

= x ] %, s1s|1x“_|s-| ook A

: : : ] X {« s” s x7"q]x™ Dox X
Dox X {4 s s Zx.|'|x|_vi’-[”<x+~:-|>s\(~x Lhv ] T X x Lo X ss o
s X s v X Lo 20MWETL.x 1 X UTREK _sfHs s S x

L X I ys :x><~xlv_1s|y)g.|v_: djxkj-|2:¢xx 1. A ] S
b L XTB AT X, DX T X ] X ¥ X §3
= I Cftxs g s 4$x T sy ]

~ oA ~ ~ A

X XD UTXOX] X X X v oS o T Xs DX

< T

XX T Xy XL T X S X< is i

L1~ . =] x I s”){x-|§|’k>£si|_s X « . S Iox . X

X ] >Z ., X x s X“VZ ~x~. X .« X X . 5”XA,_x|_"_’L-|
s*,s ~ 1. s4qs 13XX~V\WS" BLE'S*Y’(X" "?-X'|~v§1‘3‘~>ivL:\X'I'IXLS
X oxD T a6 Xt xdh x> ox o T Lstxd1 s s
- 3 "X LT s 1x s&% }m++1@a Jxm o qs
- T S R S S A B SRR PSR SRS Dok 1~1' x_1s1
x 4y s A4 e xS Ly T Y e ] Xpex f ] Wk e v, X xS
VQQ’15XTX'|"3‘7‘S1)'| M4 L =
1T 0 4 Splsﬁllata ¥4y s sk
Xx~4’['|qu T N S

X -| LI‘LX LSX\. .S . ‘|SY X-I

>

L e ~
Stylophora = 1 _ . = X J($abco ck et ~.,20()3!3 lloporidae e U T
.'L1~ DX pidtilata X x " s

<0
<X
)
<
¢

<

(KU)
wn
N
£ O«
Ill_x\

:\- X X -~ L s “

— v
~

I

—_

CHAY A, Aoy o dxdex, x4 cXLF‘|‘|JYxS3ﬁf“|‘XXX~X 1
Figure B36: Two tiny coral colonles containing two polyps (Ieft) and six polyps (right)
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8 S L X1 pdx x4 BA4AEDAY - S 1 x  x ..
IUI-5 1UI-10 NR-5 NR-10 Lagoon
Density Number | Density Number | Density Number | Density Number | Density Number
Diadema 1.05 210 0.38 76 0.81 322 0.33 133 0.48 121
Other Urchins 0.20 40 0.02 4 0.86 343 0.02 8 0.47 117
Total Urchins 1.25 250 0.40 80 1.66 665 0.35 141 0.95 238
Starfish 0.00 0 0.00 0 0.00 0 0.01 3 0.00 0
Feather star 1.28 256 0.85 170 0.69 277 0.49 195 0.01 3
Sea Cucumber 0.04 8 0.05 9 0.11 43 0.09 35 0.08 19
M? surveyed 200 200 400 400 250
N N I N T T DR

Table B8: Total abundance and average density (number per 1#hof mobile
invertebrates at the monitored sites.
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Figure B38: The average density (per mM) of mobile invertebrates(top) and sea urchins
(bottom) at the sampling sites.
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) Q
s _ . TS 2
Taxa o Schooling Diets < 2 s
) o) @
Blenniidae/Gobiidae Sol HD/OM Bottom 38
Mullidae (parapeneus) SM Graup IM Bottom 94
Pseudochromidae @ Sol IM/PK Bottom 45
Scorpaenidae, Synanchiidae = | Sol FC/IM Bottom
Synodontidae g Sol/Pair FC Bottom 4
Pinguipedidae Sol/Pair FC Bottom 7
Tetraodonitidae/Diodonitidae Sol/Pair OM/IM Bot/Low 4
Acanthuridae SGraup HD Bottom
Zebrasoma, Z. desjardinii, SGraup HD Bottom 29
Ctenochaetus striatus/Acanthurus nigrofuscus SGraup HD Bottom 52
Balistidae Sol IM Bottom 32
Chaetodontidae SM GrougPair IM/IS/IOM Bot/Low
Heniochus sp. SGraup PK Low 4
Other:C. fasciatus, C. austriacus, C. auriga, paucifasiatus, semilar M-G/Pair IM/IS/OM  Bot/Low 49
Labridae Sol/SGraup IM Bottom
Thalassoma sp. SGraup IM/PK Bottom 48
Coris aygula Sol IM Bottom 3
Gomphosuse caeruleus Sol IM Bottom 14
Labroides dimidiatus Sol IM Bottom 12
Cheilinus lunulatus Sol IM Bottom 2
Bodianus anthioides Sol IM Bottom 14
OtherLabridae Sol/SGroup IM/PK Bottom 6
Ostraciidae w | Sol IS/IM Bot/Low 2
Pomacanthidae g Sol/Pair HD/IS/IM  Bottom 2
Pomacentridae 3 | SLGraup OM/PK Bot/Low
Amphiprion bicinctus J | SGraup PK Bottom 4
Dascyllus aruanus & M Graup PK Bottom 25
Dascyllus marginatus o | M Graup PK Bottom 111
Pomacentrus sulfureus SGraup OM Bottom
Neopomacentrus miryae L- Group PK Low 850
Pomacentrus trichourus S Group OM Bottom 125
Abudefduf sexatilis SGraup OM Low 5
Chromis dimidiata M Graup PK Low 33
Chromis viridis LGraup PK Low 701
Other PomacentridadNeoglyphidon melas, Amblyglyphidon sp. SLGroup OM/PK Bot/Low
Scaridae Sol/SGroup HD/OM Bot/Low 73
Pterios sp. Sol FC Bottom
Serranidae Sol/LGraup FC/IM/PK  Low 3
Variola louti Sol FC Low 13
Pseudanthias squamipinnis L Group PK Low 528
Other SerranidaeEpinephelus sp., Cephalopholis sp. Sol FC Low 30
Siganidae Sol/Pair OM/IM Bot/Low
Lethrinidae Sol/SM Graup  IM/FC Bot/Low 5
Atherinidae e LGraup PK High 1300
Caesionidae @_ L Graup PK High 5
(]
Others 6
Total 4275
Corals withfish 93
Corals without fish 94
Y oXo oL x S TV T © SR ST N &

Table B9: Fish abundance of at the Coral BeaE:h Natre Reserve
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Figure C1: Map of the coastatwater monitoring stations in the territorial waters of

Israel in the Gulf of Eilat.
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Figure C2: Monthly pH values at all coastal water monitoring stations since October
2006.
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Figure C4: Monthly concentrations oftotal oxidized nitrogen (TON) at the coastal water
sampling stations since 2004.
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Figure C5: Monthly concentrations of ammonia (NH) at the coastal water sampling
stations since 2004.
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Figure C6: Phosphate concentrations (PQ) at coastalwater sampling stations since
2004.
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Figure C7: Monthly concentrations of silicate (3(OH),) at the coastal water sampling
stationssince 2004.
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Dissolved Oxyger
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Figure C8: Monthly concentrations of dissolved oxygeat the coastal water sampling
stations since2004.
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Figure C9: Monthly concentrations of chlorophylla at the coastal water sampling
stations since 2004.
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Figure C1 OSalinity at the coastal water sampling stations since 2008aps in the data
reflect failure of the analytical instrument
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Figure C1 1Temperature at the coastal water sampling stations since 2004.
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Secchi depth
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Figure C11: Secchi depth measurementat the coastal water sampling stations since
2004.
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No. | location | Weight | tength | | Jo7¢ Scler. | Gyliauc. | Proc. | Cucul. | Opist. | Hexan. |  dat
@ | cm (Cr?q) sex | Scler. | Gyliauc. | Proc. | Cucu pis exan ate
2710161 1UI 147.3 23 8 | ND 7 1|27.10.16
2710162 1UI 118.7 20 7 | ND 6 27.10.16
2710163 1UI 166.7| 23.5 8 | ND 2 27.10.16
2710164 1UI 165.6| 23.5 8 | ND 2 3 27.10.16
2710165 Ul 169.9 24 8.5| ND 3 27.10.16
2710166| IUI 168 | 23.5 8| ND 1 2 1 3| 27.10.16
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1810163| IUI 202.3 26 9| ND| 13 1 1 18.10.16
2911161 Ul 223 27 8| ND 1 1 29.11.16.
2911162 1UI 1749| 25.5 9| ND 1 1| 29.11.16.
2911163 1UI 183.7 24 8 | ND 1 29.11.16.
2911164 1UI 158.5| 23.5 8 | ND 18 2 29.11.16.
2911165 1UI 187 | 24.5 7.5| ND 25 29.11.16.
2911166 1UI 128 21 7.5| ND 2| 29.11.16.
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912164 1UI 102 | 20.5 7.3| ND 1 1]9.12.16
2012161 1UI 188.1 24 8.6 | ND 1 20.12.16
2012162 1UI 182.3 24 7| ND 2 3 31]20.12.16
2012163 1UI 168.6| 22.5 7.5| ND 20.12.16
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Table C2: Helminth parasites found in Siganus rivulatussampled near the [UI.
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Figure C18: 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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Species Found Species Found
SB NB SB NB
Nonion spp * * Articulina antilarum *
Ammonia spp * * Articulina pacifica *
Assilina amonoides * * Epoindes repandus * *
Amphistegina lessonii * * Elphidium spp *
Bolivina spp * Elphidium jeinseni * *
Fursenkoina sp. A * Cibicides spp *
Brizolina (Parabrizalina cf. africana) * * Pseudocibicides * *
Spiroculina * * Textularia spp *
Triloculina trigonula * Peneroplis planatus * *
Millionella sp. * * borealis * *
Pseudotriloculina sp. A * * hauerina *
Pseudotriloculina sp. B * * Hauerina diversa * *
Quingueloculina sp D * * Amphisorus hemprichii ~ * *
Quinqueloculina sp E * * Sorites * *
Epistomoroides punctatus * others * *
Discorbinella rhodiensis? * Pyrgo sp *
Cycloforina sp. B * * Planogypsina *
Lachlanella sp. A * Miliolides1 * *
Cymbaloporetta sp * Miliolides2 * *
Labrospira jeffreysii * Miliolides5 *
Juvenile Rosalina * Miliolides6
Rosalina spp * * Millionella sp. A * *
Reusela spp * Juvenile miliolides *
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Table C3: Benthic foraminifera identified this year at the North and southbeach sites
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Table C4: Meiofauna groups identified this year at the North and south beeh sites

X

wn
oy}

Polychaeta
Amphioxus
Copepoda
Ostracoda
Tanaidacea
Amphipoda
Cumacea
Nematoda
Bivalvia
Gastropoda
Isopoda
Ophiuroidea
Anomura
Decapoda
Sipunculidae

X i

n oy s
,

* 0% ok X X F F F

*

L R S T R N I N R R

.I

X,

160
140
120
100
80
60
40
20

Meiofauna densities [#/10ch

(

NB

a )
SB
.

QOlS 201y

GOlS

2016

\

Sipunculidae
Decapoda
Anomura
Ophiuroidea
® |sopoda
B Gastropoda
Bivalvia
B Nematoda
B Cumacea
® Amphipoda
B Tanaidacea
B Ostracoda
B Copepoda
B Amphioxus
B Polychaeta

q X,

~

I'NB) A7 x> x4 s .

DX O1s X

1.

w

B

I s

(SB)

Figure C19: 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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Figure D2: Changes in water temperature at Station A since 2004. Black dots represent
the sampling depths.
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Figure D4: Salinity 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

Fish Farms station is close to the northern shore of the Gulf at ca. 50 meteatspth.
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Figure D6: Dissolved oxygen concentration profiles measured during the monthly
monitoring cruises. Station B is the southernmost and deepegst800m), 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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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 proflles of pH values neasured during the monthly monltorlng
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 >70@neters
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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 D14: Nitrite (NO,) concentration profiles measured during the monthly
monitoring cruises. Station B is the southernmost and deepgst800m)and was sampled
in March and October. Station A is on the Israeli/Jordanian/Egyptian border at >700
meters depth, and tle Fish Farms station is close to the northern shore of the Gulf at ca.
50 meters depth.
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Figure D15: Nitrate (NO3) concentration profiles measured during the monthly
monitoring cruises. Station B is the southernmost and deepegst800m)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.
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Figure D16: Changes in the concentration of total oxidized nitragenA (TONNO3+NOy)
in the water column at Station A since 2004. Black dots represent therspling depths.
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Figure D22: Silicate (Si(OH),) concentration profiles measured during the monthly
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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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Top: monthly inventories, Bottom: annual average
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Figure D2 6Chlorophyll-a concentration profilesmeasured during the monthly
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 cabmeters depth.
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Figure D27: Changes in the concentration othlorophyll-a in the water column
at Station A since 2004. Black dots represent the sampling depths.
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Figure D2 9Monthly phytoplankton concentrations of prokaryotes (Synechococcuand
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Prochlorococcu$, and pico-eukaryotes in the water column at Station A.
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Figure D3 7Monthly zooplankton concentrations at the upper 100m of the deep sea.

Top 1 all zooplankton, bottomi divided to size fractionsfiltered on 1000, 500 and 200

pum filters (green, red and blue, respectively)
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