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Funded by the Israel Ministry of the Environment
Scientific report 2006
Prof. Amatzia Genin, Scientific Director
Dr. Yonathan Shaked, Program Manager
(March, 2007)

Introduction

This report describes the work and results of the Israel National Monitoring Program at the
Gulf of Agaba (NMP) in 2006. It is divided into chapters according to the various fields and
methods covered 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 description of the methods used is given in the NMP annual
scientific report of 2003.

This is the third year in which the NMP operates regularly and data is collected using similar
methods by the same team. The ability to review such consistently collected data provides
increased analytical power and confidence in our findings. Thus we begin to seek patterns and
trends over the past three years. A comparison of the present-day state of the reef with historical
data can be found in the NMP report of 2004.

This report is available through the Israel Ministry of the Environment’s web-site:
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www.sviva.gov.il. The raw data can be obtained through the NMP web-site: www.inm-
eilat.org.il.

Key findings

General

During 2006 an analytical error affecting all pH measurements was discovered. This requires
that all pH values published by the NMP until November 2006 be considered erroneous.
Nevertheless, simultaneous pH values, measured on the same day, may be used for purposes of
relative comparison along a profile or between stations during the course of a sampling
campaign.

The coral reefs of Eilat

1. In 2006, as in the preceding two years, indications of extreme changes in the state of the
reefs were not recognized. The reefs display neither substantial growth nor catastrophic decline.
That being said, the numerous proxies of the state of coral reefs in Eilat indicate that the reef is
under stress and a trend of decline seems to emerge. Although in most cases the trend is not
statistically significant we urge that these be taken seriously: it is likely that the time elapsed
since the start of the monitoring program is not yet long enough to statistically distinguish trends
from the large natural variability. Ecological processes in coral reefs operate on a time scale of
years and decades, much longer than the time the NMP is operating. While statistical standards
require prudence in interpreting the data, we feel that caution calls for every effort to be made in
reducing risk and damage to the reefs of Eilat.

2. The patchy character of the reefs of Eilat, that manifests in large areas of unconsolidated
substrate on which corals cannot settle, calls for coral cover data to be normalized by the area of
consolidated (hard) substrate rather than be taken at face value. Thus, the measure of live
coverage in a reef is the percent consolidated substrate utilized by corals, rather than the percent
coral cover. When this normalized coral cover is considered, all sites display similar values i.e.
local inhibition of reef growth at a given site is not recognized. When the data is compared
across the years since 2004 a trend of deterioration and drop in the normalized coral cover is
indicated, but is not (yet?) statistically significant.

3. The number of coral colonies per line-transect (10m) correlates with the percent coral
cover up to cover values of ca. 30%. Transects in which higher cover was recorded do not have a
higher colony density but rather larger colonies. On the scale of a site (8-18 transects) a good
correlation between coral density and live cover was found — indicating that large colonies are
too few to influence the cover of a site, in other words: there are too few large coral colonies in
the reefs of Eilat. In addition, a positive correlation was found between the occurrence of large
colonies and substrate utilization. On the other hand, a negative correlation was found between
the occurrence of small colonies and substrate utilization. These corroborate the assertion that
large colonies are the backbone of a healthy reef and that a dominance of small colonies
indicates a reef under stress.

At the sites of the IUI, which display the poorest substrate utilization, an increase in the
occurrence of “medium” sized colonies with respect to the previous year may indicate a process
of recovery.

4. The data collected by the NMP since 2004 indicate a statistically significant decline in



corals health. An examination of the results and the method (the “coral health index”) affirm that
these are sound (see appendix G3). The biggest decline is found at the NR-5 site.

5. The Shannon-Wiener species diversity index, calculated for a unit length of one transect
(10 meters) is influenced by the patchy character of the reefs. Use of the EstimateS software
(Colewell 2005) to estimate the diversity index for each site as a whole brought about a change
in the relative diversity between the sites. These higher estimates are largely due to the presence
of rare species that are likely missed in a 10-meters-long transect. Over the years there is little
change in the diversity index and the twenty most abundant coral genera comprise ca. 95% of the
live cover in the reefs of Eilat. Genera richness is much greater than 20, exceeding 40 genera in
the richest sites (KATZA-20 and IUI-5), giving additional significance to the presence of rare
species in the reefs of Eilat.

6. Coral growth and an expansion of live coral cover since 2004 was generally found in the
photo-survey sites. Exceptions are the sites at the northern beach and at Taba where non-
branching corals are declining, and at KATZA where a loss of branching coral cover was noted.

7. The distribution of coral genera and temporal changes in the photo-survey sites represent
stability of the reef community and do not reflect unusual growth or a catastrophic decline.

Coastal water
8. Most chemical variables measured in the coastal waters of Eilat are controlled by the

seasonal cycle of summer stratification — winter mixing of the upper water column. Accordingly,
the concentrations of most variables (nitrogen, phosphate, silicate) are higher in the surface
waters during the winter. In addition to this natural seasonal cycle it seems that the coastal waters
of Eilat are occasional affected by contamination inputs that alter their chemical properties.
These changes are measured on a local scale in close proximity to the source. For coastal
monitoring purposes, abnormal concentrations are those that differ significantly from the
background given by the majority of stations and especially the Open Sea monitoring station.
And contamination refers to input of water or compounds that alter the seawater composition.

9. Abnormal seawater composition (i.e. contamination) was often measured at the vicinity of
the Fish Farms, North Beach, and at the Navy/Meridien Hotel stations. Incidents include:

o Significantly high nitrogen concentrations were measured at the FF, NB, and Navy
stations in the summer and autumn months.
J High nitrogen concentrations were also measured at the Nature Reserve station in July.

The source for this is yet undetermined with likely candidates including the
Underwater Observatory, the Orchids Hotel, and the sewage pipeline that runs parallel
to the coast.

o High concentration of ammonium, up to five-fold the open sea values were measured
through July near the Fish Farms. Since August highest ammonium concentrations
were measured at the Navy/Meridien Hotel station. For the second year now high
ammonium concentrations were measured at the Taba station at the end of summer. It
is worthwhile remembering that ammonium is quickly consumed in seawater and high
concentrations will only be measured very close to the source.

o High silicate concentrations were measured early in the year at the northern stations,
and in the summer-fall at the Navy/Meridien Hotel station.
o As a general rule phytoplankton and bacteria cell counts were higher at the northern

stations than at other stations, especially during the winter and spring.
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10. Concentrations of organic carbon and heavy metals in sediments were found to be small.
There is a natural distinction between sediments from the northern beach, where metal
concentrations are high, and those from the south.

11. Organic carbon concentrations in the sediment core from the northern beach decline
towards the top of the core, while at the southern sediment core the concentrations rise towards
the top. An explanation to the changes in organic carbon concentrations in the cores is yet to be
found.

The open water column

12. The seasonal cycle of summer stratification — winter mixing of the upper water column is
the dominant featured observed in the concentrations of nutrients, dissolved oxygen and the
dynamics of phytoplankton population in the open waters.

13. Multi-year variations are governed chiefly by the depth and duration of the
aforementioned mixing events, and the amount of nutrients stored in the deep water between
events. Following the relatively deep 2004-5 winter mixing event we measured a decrease in
nutrient concentrations and quantities, and an increase in the dissolved oxygen in deep waters,
relative to the alarming values of 2004. However, the winter mixing of 2005-6 was much
shallower (~500m) and by the end of the year values were nearly back to the 2004 values.
Looking further back in time, nutrient concentrations have been rising and dissolved oxygen
concentrations dropping since 2000, in which a particularly strong mixing event occurred.

14. Chlorophyll-a concentrations in 2006 were generally higher than the 2005 values, despite
the relatively shallow mixing of 2005-6.

15. A gradual rise in deep water temperature since year 2000, amounting to 0.15°C, has been
recorded. Changes in deep water temperature may effect the current regime and seasonal
dynamics in the Gulf. Rising temperatures may also contribute to the decline in oxygen
concentrations, but in this case it seems that it can only explain a small part of it. Declining
oxygen concentrations in the deep water must have a different cause, most likely enrichment in
organic matter.
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Table B1: Locations and depths of the reef census survey sites.
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Figure B1: An aerial photo of the northwestern shore of the gulf, south
of Eilat, showing the coral reef sampling sites. The yellow lines
represent sampling sites at the IUI (1), the Nature Reserve (2) and the
oil terminal (3). Black scale line is 100 m.
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Figure B2: The divers during the sampling of line transects at the IUI (A) and the nature reserve
(B). The divers recorded the projected length of all the organisms or substrate underneath the line-
transect to a resolution of 1 cm. Photos: Dana Reef.
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Figure B3: Average live coral cover (excluding soft corals) at each site (percent of total area).
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Figure B4: Cumulative percent cover of live corals, sand, rock and dead corals. In sites where cover
does not add up to 100% the balance comprises invertebrates such as sea anemones, clams or
sponges. The presented percent cover is an average on all transects at each site.
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Figure B5: Percent live stony coral coverage versus sandy sea floor in the sites examined. The two

sites with exceptionally low coral cover considering the amount of unconsolidated substrate are
IUI-S and IUI-10.

YRR W QMRS 21001 M M0°97 TINR 192 0D 2w 2YAYR MAWNIY DORNAT YXRT 1X0
D°AWY DNDRT 22WT NTI0N YRR RIT QMR MAWPNI? DRNAT VAW 037 00 L2100 M0°mM NT1nRa
62 71°R) N2 A1 TN VAT SW D1X°1T TIAR 072 2OONRT MR 2°wa 1 TUT 0K a0 yen by

15



%D IR .TAPR2 I 2ORNAT YT %01 2071777 TUT nRa ,nnTipn 7w SRk an17ar M08 (770
T .02 YXAT M0 NAYONIA 2RI DR WK ,0ONRT IRW? RN 2ANIR? WP 2ORIN 79K 270K
720 P et 201 15-I0T anRa .2004 1% nona7a mMwwirng 11201 15-1UT-1 5-1UT o2 nR2a DRt oy
VXN DIX°12 770 MW 00 ,0RT 't L 10-TUT 9nRa L0008 20K 2179 7172 ,40%-7 01D 3o
SW X017 1IN 77 N AR 2004-2006 203w 172 ARNwn .2004-5 071w IR 2nhRY 2R
T P92 7N w0 L(AVn? 62 7R) 0.43=P NP2 AR T A7 IR DR D1PIWA DOANOKR 0T DY wp vEn
JTOR MITPTA2 TIRDY NORIT NINTITAN DA DW AR 1027 N DY AN R

Substrate utilization by corals

80 -
70
60
50 -
40
30 -
20 -
10 -
0 -

Live cover/available
substrate (%)

Katza 10  Katza 20 NR 5 NR 10 NR 20 UI5 U110 Ul 15
Site

@ 2004 O 2005 m 2006

48 T T T

41 F |

36 - =

| | ] |
2004 2005 2006

Year

TTAD TV 2NN DR 2NN LANKR 902 NIWROT YRR 70 TINR 217 1aK ARDR DR M0sT IR -ahyn® 162 R
H12o12 NP 2H NBowuD MPam® ANOVA J7an MRS -7unb .293m9R2 7010% 2MRORY 1M1 Ppapn
TR T ARAR IR L,RIWT A J7°7° hean NORN1 b 02 22721 QYNNG b2 DMK 0TI DY DINNRT DIRT
.(0.43=P) nsuosuwo npram
Figure B6: Top- Percent of live stony coral coverage out of the total consolidated substrate at each
site. These numbers indicate how much of the potentially viable substrate is actually covered by live
corals. Bottom- ANOVA result (least square means) for substrate utilization by corals in the years
2004-2006. There seems to be a gradual decline in consolidated substrate utilization in Eilat, but
this is not statistically significant (p=0.43).
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Figure B7: The average number of coral colonies per ten meters in each site.
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Coral density vs. coral cover per transect
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Figure B8: The density of coral colonies versus the percent coral cover. Top - per line transect (10
meters in length); bottom — average density per site.
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Site Katza 10 Katza 20 NR 5 NR 10 NR 20 IUI'5 U110 U115

N_transects 12 8 9 18 10 14 12 1
Live coral (%) 19.3 27.5779 36.5 8.3 22.0 14.3 12.6 13.1
stdev 10.2 7.423616 13.4 54 9.6 3.9 3.0 45

SE 2.9 2.6 4.5 1.3 3.0 1.0 0.9 1.4
CcVv 52.8 26.9 36.8 65.6 43.6 27.0 241 34.4
Octocoral (%) 0.4 0.6 0.3 1.4 1.0 0 1.0 4.4
stdev 0.6 0.7 0.7 1.9 0.8 0.0 0.4

SE 0.2 0.3 0.2 0.4 0.3 0.0 0.1

CVvV 144.0 120.8 198.4 128.3 80.2 3.0 8.3
GRV+Sand (%) 45.1 30.9 20.9 75.8 47.4 41.6 37.3 65.8
stdev 19.5 11.6 8.6 11.1 23.0 23.6 18.4 13.2

SE 5.6 4.1 29 26 7.3 6.3 5.3 4.0

CcVv 43.2 37.5 41.3 14.7 48.6 56.6 49.2 20.1
Rock (%) 29.6 30.5 275 11.2 18.8 40.7 45.5 18.2
stdev 13.1 9.3 13.4 10.0 7.8 23.5 19.5 13.2

SE 3.8 3.3 4.5 2.4 2.5 6.3 5.6 4.0
CcVv 443 30.5 49.0 89.1 41.3 57.7 42.8 72.6
Dead Coral (%) 5.1 6.5 13.2 2.6 6.5 3.3 4.4 25
stdev 34 2.6 5.1 24 3.9 2.2 3.6 2.0

SE 1.0 0.9 1.7 0.6 1.2 0.6 1.1 0.6
CcVv 66.0 40.3 38.5 91.1 60.0 65.9 82.8 80.4
Live/available 35.0 42.7 47.0 40.0 45.7 28.2 21.6 42.3
stdev 13.8 8.0 14.1 19.4 8.4 11.4 8.1 15.5

SE 4.0 2.8 4.7 4.6 2.7 3.0 23 4.7
CcVv 39.5 18.7 30.0 48.4 18.4 40.3 37.6 36.7
colonies/10m 25.2 35.3 33.7 10.4 28.1 28.1 223 18.6
stdev 11.5 9.5 4.6 4.2 12.8 6.6 10.3 5.2

SE 3.3 34 1.5 1.0 4.1 1.8 3.0 1.6

CcVv 45.7 27.0 13.6 40.0 45.6 235 46.1 28.2
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Dmen
Table B2: Summary of cover data collected in line transects at the monitoring sites. Data is given as
average percent cover measured in all transects at each site (combination of location and depth)
with associated standard deviation, standard error and variance coefficient.
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Branching corals size distribution
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Figure B9: Top - size distribution of branching coral colonies in the surveyed sites. Sizes are:
Small<5 cm; 5 em <Medium< 15 cm; 15 cm <Large< 30 cm; Huge>30 cm. The number of colonies
is normalized to a transect length of 100 meters. Bottom — the change in number of colonies per 100
meters of each size group surveyed in 2006 and 2005.
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Massive corals size distribution
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Figure B10: size distribution of non-branching coral colonies in the surveyed sites. Sizes are:
Small<5 cm; 5 em <Medium< 15 cm; 15 cm <Large< 30 cm; Huge>30 cm. The number of colonies
is normalized to a transect length of 100 meters. Bottom — the change in number of colonies per 100
meters of each size group surveyed in 2006 and 2005.
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Health Index

100 -

95 4

90 -

85 -

80 -

Average % Living Tissue

75

70 -
Katza 10 Katza 20 NR 5 NR 10 NR 20 U1 5 U110 Ul 15

site

@ 2004 O 2005 m 2006

TTURST TR N7 2I3MDR NARIM DWW NIRRT TR 2T 2IINRD 2OMMBR DR DRIAan nNam 7R (112 N
SI2WIRT MUR OB RO/
Figure B11: The average health index (HI) for corals in the surveyed sites. The health index is the
percent area of live/healthy coral tissue out of the total colony area.
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Figure B12: The change in average health index (HI) for corals of Eilat over the period 2004-2006.
This change is statistically significant (P=0.01).
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Shanon diversity index (H')
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Figure B13: The average diversity of coral genera and species in the surveyed sites. The species
diversity index follows the Shannon-Wiener index, eq. B1.
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Figure B19: The twenty most abundant coral genera in the reefs of Eilat (according to their
cumulative measured length in the line transects) in the years 2004-2006, arranged according to
their abundance in 2006.
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Acropora
Stylophora
Montipora
Lobophyllia

-
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Favites
Echinopora
Goniastrea
Cyphastrea
Porites
Favia
Pavona
Plesiastrea
Pocillopora
Leptastrea
Astreopora
Millepora
Mycedium
Platygyra
Gyrosmilia
Plerogyra 0 0 0 0 0
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Table B3: The twenty most abundant (by area) corals in the monitored area and their average
cover in each site as a percent fraction of the total transect length in each site.

- O O O O O O 0O O OO0 00 =~ =2DNNDNO
O = 2 OO0 OO0 =~ P ON-_2A=_22N-_2A =22 wDNhNOO
O - 2~ OO0 OO0 ~ 0 =~ 0 =~ Wwwo

O O O O O -~ OO0 OO 0O OO OO 0 0O —~ =~
O O O O O OO =~ 00 22 a2 aN-_2 B 2N
O OO0 -~ 00 00 20 220 ~~000u0unN

O O OO =~ 00 =~ 00 A A~ 2 00 ~~00O0WwN
- O O OO O ~ OO0 0O ~ 2 0 0O 0O 0o ww

17
NAYON7 , 002N DOINWR CIW DY WAT QWA T 1172 0D WITDY NN 7YY NIRRT MIRYING 21
N7 DR DYV 200779 WOENYTY WK ,DO1HT 1A 27T MAwInT 970

DOANOR MW DT

o amow (152 91°KR) 18D NAXIM NNW W 377WE 7Y DR T2 T3 DX IR 21737 Nan HY
SINR 932 0A0R T DY DRINAT AT TUWIT IR TA10 MNWT PTINT MXIApn 2 n0R W (MAwin 1001 *9Y)
ax:7 (1 237 MPRWIT MPKRWA .'ARM2" Do DY 30280 MW N PR nuws W mas DX RO a0
-1 20777 QPR 2O2AWNA Q2 WP O°RIN IR MW DPTNVAT 220 2°RIN DY VAR MILR MawIn 1207
DR N7 970 NP IR IR) aMWI? TV AW D 0270 21801 AW 22ANPRT NOTA2 25w ArRa (2
2(nenws MW n°2n

L"DO91TA DONOR" DT DX YW INITOW M2V PO ARINAI MAWSNIY AT MOWS 91%°1% 720 IRR00
DIX°1 737 DT 0°27 QOAAOR 712 NONWA T ONWA DWW IR0 MDY DY AN aYOWwn X T X1 00 AR
21X°1 MY NPT MAWINT MINPOW 1°2 IR0 NY9°HW ARNT IRYAD NRT NRWY .02 M7 R0 e
IRDI AN W 2872 XYY Y SV 2¥12 NIW RT "UR" RIT 1OOWA 97T 72 DWW ROT TR 1Ip000 LUNNa
X2, MWK DIWT IRD MW 21773 MAANTT 25w R NPT DRPARY 92230 25w 1R NNwa 0
990AW TP .DYONYA-RY QOAYR M2V 171 2°ONVA 2OANOR N2V I MO PR MIP0H .Mawnan 25w
D177 .DDIPAITI RO AW 299737 MIAYONT O°DIWAT QYNINDRT D0NN 72772 D1TA DIDNYA-RY DOINORT
DO3NOR DAY DW NN MW NAPET DY VARah WYY, 779N NPT M2wns toona TUT anxa
D1%°11 ,2°71777 QOINKT CIW TITA L, N0R MW 0T DY PN 191N 20HWI TV 9R 2°NR LNRT Oy T
SIAPHA A1 YTV 0N muwn

24



Huge massive colonies % vs. substrate utilization Huge branching colonies % vs. substrate utilization

2 o9
g * % 8 y = 0.0742x + 2.8386 . .
2 15 y = 0.3749x - 8.8863 g 7 R? = 0.0959 .
g R? = 0.3247 586
< ° . .
g3, 10 &85 N
R SE 4 -
£ so
58 5 583
c8 * - 2 -
8 0 . rY . 8 1
g 3
8 £ 0+ T T T |
i 10 20 30 40 50 fre
5 10 20 30 40 50
Substrate utilization (%) Substrate utilization (%)
Large massive colonies % vs. substrate utilization Large branching colonies % vs. substrate utilization

25 y = 0.9763x - 20.121 . )4

50 y = 0.9163x + 2.0611 .
R?=0.688

40 R? = 0.8262 .

colonies (%)
@
8

Fraction of large massive
colonies (%)
=

Fraction of large branching

10 20 30 40 50 10 20 30 40 50
Substrate utilization (%) Substrate utilization (%)
Medium massive colonies % vs. substrate utilization Medium branching colonies % vs. substrate utilization
45 o _. 50
£ g 40 . - e S .
S, 35 < 340 . .
58 . 52
g5 . i g5 30 ¢ ¢
532 . 58 .
gg 2 £ 22
23 12 ¥ = 0.5766x + 11.766 &z y = 0.016x + 35.016
8@ R?=0.5163 s 2 10 2 =
g8y £ R? = 0.0008
0 0+
10 20 30 40 50 10 20 30 40 50
ilization (%) ilization (%)
Small massive colonies % vs. substrate utilization Small i lonies % vs. utilization
2 80 2 45
g 70 - - g 40
§ 60 § 35
3.9 . Fo
E R 40 ER
@ . é =20
‘s 30 y =-1.9277x + 117.24 N ‘s 15 y =-1.0065x + 60.085
§ 20 R?=0.8358 * § 10 R?=0.7971
g g s
[ 0+ w 0+
10 20 30 40 50 10 20 30 40 50
Substrate utilization (%) Substrate utilization (%)

WP YXR W DINOIT TR TAID INRD 2UMRDRT MR D3 Ton DT NXI2p Do 20RnhRT NIRRT (152 9K
(TP YRR TVIR/T MI0057 TIIR) 2Y3MYR MSWNTY 2INNRR
Figure B15: The percent fraction of coral colonies from each size group versus the fraction of
available substrate that is utilized by corals (% live cover/% consolidated substrate).
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Figure B16: The Shannon-Wiener diversity indeces of coral genera in the surveyed sites as
calculated using the EstimateS software, based on the 2006 monitoring data.
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Figure B17: The Shannon-Wiener diversity index of coral genera in the surveyed sites, a
comparison between the value calculated per sampling unit (i.e. a 10-meter line transect) and the
value estimated for the entire site.
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Figure B18: Richness of coral genera in the surveyed sites. Top: rarefaction curves. Bottom: a
comparison between observed and calculated (Chao 2) richness of coral genera in the surveyed
sites.
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Figure B19: Sites of the photo-survey of coral reefs along the Eilat coastline (green markers).
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Figure B20: A set of photographs from one of the photo-survey sites in the
nature reserve reef (2004 top, 2005 bottom). Among the observed changes are
partial mortality of the massive coral Platygyra 1 (top center), and growth of
two colonies of the branching coral Acropora 1 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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Site No. of Branching corals (stony) Non-branchingcorals (stony) All corals
pictures (stony, soft, millepora, others)
No. of Area No. of Area No. of Area
colonies (k-pixels) colonies (k-pixels) colonies (k-pixels)
NB 12 12 (14) 550 75 (141) 2,897 105 (180) 4,649
Dekel 20 27 (62) 2,235 87 (174) 5,061 169 (300) 10,338
Katza 12 37.(75) 1,339 121 (208) 2,715 171 (299) 4,193
NR 16 37.(75) 4,146 155 (260) 3,740 222 (386) 8,486
IUI 12 14 (32) 444 151 (209) 3,174 207 (292) 3,869
Taba 14 15 (34) 2,805 110 (204) 3,162 166 (301) 6,921
Total 86 142 (292) 11,519 699 (1,196) 20,749 1,040 (1,758) 38,456
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Table B4: Summary of the areas and number of corals surveyed in the 2006 photo-survey
session. The “area” of a colony is its pictured area. Areas are given in pixels to allow for iner-
annual comparisons and to avoid inaccuracies of calibration attempts to “real surface area”. The
number of colonies refers to colonies for which area data is considered and the total number of
colonies is given in brackets.
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Average density of branching corals
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Figure B21: The average density (colonies per photograph) of branching (top) and non-branching
corals (bottom) at the photo-survey sites since 2004.
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New recruits and newly deceased in all corals
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Figure B22: Colony recruitment and death for all corals (top) and for stony corals only (bottom) at
the phot-survey sites in 2006. 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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Coral growth 2004-2006
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Figure B23: Growth of corals between 2004 and 2006 at the photo-sites. Growth is the difference in
area of colonies found and measured at each photo in both years, divided by their area in 2004 and
given as percent change.
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Growth of branching corals Area change of

branching corals
@ 04-05 0 05-06 m 04-06

NB Dekel Katza NR V)] Taba NB Dekel Katza NR [1V]] Taba

Growth of non-branching corals Area change of
non-branching corals
50

40 4

30 4

%
N
]

NB Dekel Katza NR V)] Taba NB Dekel Katza NR V)] Taba

2OAMOR W (2199277 NINTS D32 NIRRT NIWIR UR) TAORED WM 2OMRYRT AU O3 YXMRT MW 1242 K
730 B2 2IWIT P2 DIMMYRT MV WASTD DA FUW NN LANK P53 ,(FTLnd) 20R1wR-R (FhynY) 20wn
L2OTIIRD NI TIWRT AW STIVAN TNING DINRONRT nUR ’P’?ﬂ
Figure B24: The average change in live cover and the change in growth (area change of colonies
found at both compared photos) for each site. Area changes are the difference in colony area
between colonies of both photos normalized by the colony area of the earlier photo and given as
percent change.
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Stony corals size distribution in photos of all sites

coral count (%)
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Figure B25: Size distribution (percentage of colonies for each size group- photographed colony
area) of stony corals pictured in 2006.
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Figure B26: Size distribution (percentage of colonies for each size group- photographed colony
area) of stony corals pictured at the Dekel (top) and IUI (bottom) sites in 2006.
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Figure B27: The twenty most abundant corals (by area) in the 2004, 2005 and 2006 photo-surveys.
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Figure B28: The sampling design in the lagoon. 1 m* quadrates (red circles) were placed 5 m apart
along a measuring tape laid cross shore, 9 m from the "shore line" to the reef table. Each cross
shore line included 5 or 6 quadrates (though in this figure only 4 are depicted). 17 cross-shore lines
were evenly spread to cover the lagoon area (totaling 102 quadrates).
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Figure B29: Relative abundance of the dominant coral genera in the lagoon (these total 93.5%).
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All Corals 3.8 04
Stylophora 21 0.2
Millepora 0.7 0.1
Rhytisma 0.3 041
Favia 0.3 0.1
Seriatopora 0.1 0.0
Favites 0.1 0.0
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Figure B4: The average density (colonies per square meter) of all corals and of the dominant coral
taxa found in the lagoon. SE= standard error.

Average colony density

S

N/m2
¢ : N« :
cuaNO WO RO
Il

w
[

RN
I [ I

o

Total Stylophora  Millepora Favites  Seriatopora Rhytisma Favia
colonies

taxa

\ m 2004 © 2005 m 2006 \

-1 2005 ,2004 2wa 792 =R ivdd iy auImbRT bw (129 TR NI2RNR) NYXIRRT MDDXT ARMRT (302 KR

2006
Figure B30: The average density (colonies/square meter) of the dominant coral genera found in the
lagoon in 2004, 2005 and 2006.
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Figure B31: Belt-transect survey of motile invertebrates: a diver holding a T-shaped stick passes
along a measuring measuring tape counting the individuals found under the cross-arm. This makes
a sampling unit whose length (50 m) is defined by the measuring tape and whose width by the 1
meter long cross-arm.
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Diadema average density 2004-2006
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Figure B32: The average density (per m?) of Diadema setosum (top) and all sea urchins (bottom) at
the sampling sites.
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Feather star average density 2004-2006
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Figure B33: The average density (per m”) of feather-stars at the sampling sites.

IUlI 5 IUI 10 NR 5
density total density total density total
N/m2 counted N/m2  counted N/m2 counted
Sea urchins 1.315 263 0.99 198 0.795 159
Starfish 0.005 1 0.005 1 0.01 2
Feather star 0.21 42 0.295 59 0.065 13
Sea

cucumber 0.03 6 0.03 6 0.06 12
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Table B5: Total abundance of invertebrates in the surveyed area (number of individuals), and their
relative density (per square meter) in each site.
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Figure B34: The average density (per m°) of sea urchins at the nature reserve: at the lagoon (at 1
and 2 meters depth) and the fore-reef, at 5 meters depth.
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Figure B35: A) Algae settlement plates. Two plates in the array are exposed to grazing by
herbivores, and two are protected by a wire cage. Photo: Nitzan Segev (B) Every month divers
replace the two settlement plates that have been in the sea for two months. Photo: Ruti Reef.
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Chlorophyll-a, algal plates IUI
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Figure B36: Average chlorophyll a on exposed (diamonds) and caged (squares) settlement plates for
2004 and 2005. Each point represents one month (calculated as an average of three plates
submerged in the sea for two months).
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Figure B37: Average chlorophyll a during the months April-May on exposed and caged settlement
plates since 1997. Each point is an average of three plates submerged in the sea for two months.
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Figure C1: Map of the open-water monitoring station in the territorial waters of Israel in the Gulf
of Eilat. A red point represents measurements at the Kinet Canal.
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Figure C2: Monthly pH values at all coastal water monitoring stations for 2004 to 2006.
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Figure C2: Monthly pH values at the coastal water monitoring stations for 2002-3 and the months
Nov.-Dec. 2006.
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Figure C4: Monthly concentrations of total oxidized nitrogen (TON) at the coastal water sampling
stations during 2004-2006.
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Figure C5: Monthly concentrations of ammonia (NH,) at the coastal water sampling stations
during 2004-2006.
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Figure C6: Monthly concentrations of phosphate (PQ,) at the coastal water sampling stations
during 2004-2006.
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Figure C7: Monthly concentrations of silicate (Si(OH),) at the coastal water sampling stations
during 2004-2006.
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Figure C8: Monthly alkalinity at the coastal water sampling stations during 2004-2006.
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Figure C9: Monthly concentrations of dissolved oxygen at the coastal water sampling stations

during 2004-2006.
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Figure C10: Salinity at the coastal water sampling stations during 2004-2006.
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Figure C11: Temperature at the coastal water sampling stations during 2004-2006.
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Secchi depth
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Figure C12: Secchi depth measurements at the coastal water sampling stations during 2004-2006.
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Chlorophyll a
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Figure C13: Monthly concentrations of chlorophyll a at the coastal water sampling stations during
2004-2006.
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Cell count: Bacteria
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Figure C14: Monthly concentrations of bacteria cells at the coastal water sampling stations during
2005-2006.
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Figure C15: Monthly concentrations of cyanobacteria Synechococcus cells at the coastal water

sampling stations during 2005-2006.

59



Cell count: Eukaryotes
—o—FF —=—NB Navy PT —x—WPC —e—NR —+—Taba oS
12000
10000 |
5 8000 - \
3 6000
8 4000 |
2000 - .
0 % ¢
s >N = D a x| > o
o | O
222335280248
2006

.2005-2006 2°3wa SDIT 2IAVTT NAMNI 2OUPIPIRK 2IRN 1150 1163 1R
Figure C16: Monthly concentrations of eukaryote cells at the coastal water sampling stations
during 2005-2006.
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Table C2: Sites where sediment samples for measurement of chemical properties were collected. All
samples were collected by divers, either into hand inserted PVC tubes (cores, 20-30 cm long) or
from the top-most 30 cm directly into plastic zip-lock bags.
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Figure C18: Weight percent of organic matter in sediments along the northern shores of the gulf
(estimated by weighing the sediments, burning organic matter, and re-weighing the residual
sediments). A comparison of samples collected in Nov 2006, Jan 2005, and an average of five
samples collected during 2003 and 2004.
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Table C3: Subsamples of the sediment cores. *selected for chemical analyses.
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Figure C3: Agglomerative hierarchical clustering (AHC) oof the sediment samples analyzed. The
X axis denotes sample ID, see Tables C2 and C3.
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Figure C20: Aluminum versus other metals in sediment samples from the northern Gulf of Eilat.
Samples collected in this study are marked by a red circle, samples from a 2002 survey are marked
by a black triangle and samples from the 2006 navy survey are represented by a blue square.
Regression lines were calculated from this survey’s results. Black lines represent the regression and
confidence interval (95%) of the survey and dashed lines the confidence interval of the population.
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Figure C21: Changes in concentration of various metals in the sediments of the Civil and Navy
ports of Eilat since 2001 (Herut, 2007)
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respectively) criteria for sediment quality
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Figure C22: Concentrations of metals and organic carbon in a sediment core from the Israel-
Jordan border line at 20 meters depth (northern end of the gulf).
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Figure C23: Cr concentrations distribution in alluvial sediments near precambrian outcrops at the
south-western Arava Valley (Bogosh et al. 1993).
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Correlation matrix (Pearson):

Variables

Corg

Hg

As

Ba

Be

Cd

Co

Cr

Cu

Mn

Mo

Ni

Pb

Sb

Sn

Y]

Vv

Zn

Al

Corg 1 -0.127 0.840 -0.223 0.277 0.469 0.832 0.959 -0.683 0.649 0.890 0.875 0.800 0.199 -0.289 0.875 0.909 -0.161 0.042 0.866
Hg -0.127 1 0.170 -0.158 0.458 -0.350 -0.154 -0.132 0.122 0.088 -0.050 0.015 0.178 0.795 -0.237 0.010 0.046 0.368 -0.202 0.017
As 0.840 0.170 1 -0.209 0.321 0.513 0.814 0.820 -0.675 0.628 0.862 0.855 0.865 0.427 -0.101 0.925 0.881 0.077 0.020 0.859
Ba -0.223 -0.158 -0.209 1 -0.138 0.154 0.102 -0.079 0.569 0.382 -0.418 0.046 0.133 -0.015 0.672 -0.157 -0.125 0.241 0.929 0.082
Be 0.277 0.458 0.321 -0.138 1 -0.447 0.169 0.215 -0.519 0.000 0.000 0.180 0.198 0.845 -0.169 0.178 0.252 0.224 -0.051 0.148
Cd 0.469 -0.350 0.513 0.154 -0.447 1 0.756 0.593 -0.077 0.703 0.644 0.517 0.621 -0.378 -0.076 0.718 0.633 0.250 0.345 0.709
Co 0.832 -0.154 0.814 0.102 0.169 0.756 1 0.864 -0.439 0.813 0.783 0.760 0.838 0.143 -0.143 0.905 0.878 0.142 0.334 0.912
Cr 0.959 -0.132 0.820 -0.079 0.215 0.593 0.864 1 -0.596 0.776 0.850 0.929 0.889 0.160 -0.267 0.926 0.969 0.071 0.235 0.947
Cu -0.683 0.122 -0.675 0.569 -0.519 -0.077 -0.439 -0.596 1 -0.013 -0.598 -0.511 -0.364 -0.263 0.228 -0.599 -0.577 0.097 0.336 -0.421
Mn 0.649 0.088 0.628 0.382 0.000 0.703 0.813 0.776 -0.013 1 0.600 0.789 0.911 0.188 -0.081 0.766 0.806 0.316 0.591 0.908
Mo 0.890 -0.050 0.862 -0.418 0.000 0.644 0.783 0.850 -0.598 0.600 1 0.778 0.755 0.042 -0.394 0.903 0.869 -0.129 -0.180 0.821
Ni 0.875 0.015 0.855 0.046 0.180 0.517 0.760 0.929 -0.511 0.789 0.778 1 0.943 0.282 -0.013 0.876 0.914 0.072 0.324 0.932
Pb 0.800 0.178 0.865 0.133 0.198 0.621 0.838 0.889 -0.364 0.911 0.755 0.943 1 0.369 -0.087 0.914 0.937 0.288 0.398 0.978
Sb 0.199 0.795 0.427 -0.015 0.845 -0.378 0.143 0.160 -0.263 0.188 0.042 0.282 0.369 1 -0.029 0.211 0.266 0.283 0.015 0.232
Sn -0.289 -0.237 -0.101 0.672 -0.169 -0.076 -0.143 -0.267 0.228 -0.081 -0.394 -0.013 -0.087 -0.029 1 -0.271 -0.330 -0.151 0.525 -0.168
) 0.875 0.010 0.925 -0.157 0.178 0.718 0.905 0.926 -0.599 0.766 0.903 0.876 0.914 0.211 -0.271 1 0.977 0.229 0.144 0.955
\ 0.909 0.046 0.881 -0.125 0.252 0.633 0.878 0.969 -0.577 0.806 0.869 0.914 0.937 0.266 -0.330 0.977 1 0.237 0.194 0.972
Zn -0.161 0.368 0.077 0.241 0.224 0.250 0.142 0.071 0.097 0.316 -0.129 0.072 0.288 0.283 -0.151 0.229 0.237 1 0.403 0.236
Al 0.042 -0.202 0.020 0.929 -0.051 0.345 0.334 0.235 0.336 0.591 -0.180 0.324 0.398 0.015 0.525 0.144 0.194 0.403 1 0.368
Fe 0.866 0.017 0.859 0.082 0.148 0.709 0.912 0.947 -0.421 0.908 0.821 0.932 0.978 0.232 -0.168 0.955 0.972 0.236 0.368 1

Values in bold are significantly different from 0 with a significance level alpha=0.05

.(2006 727231 ,JBI) N9OR 07 JIDXM LIASTO YA MONM T2 NXDP NXILR 163 Y

Table C6: Matrix of correlation between metals in the sediment core JBI from the northern Gulf of
Eilat.
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Figure C24: Concentrations of Al and organic carbon in the sediment core NRI from the Coral
Nature Reserve, at 20 meters depth.
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Figure C25: Concentrations of TBT in sediment samples from the northern Gulf of Eilat.
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Figure D1: Temperature profiles measured during the monthly monitoring cruises. Station B is the

southernmost and deepest station, and the Fish Farms station is the northernmost and shallowest.
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Figure D2: Changes in water temperature at Station A since 2004. Black dots represent the
sampling depths.
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Figure D3: Changes in water temperature at depth (500m and 700m) at Station A since 2000. Data
from the years 2000-2002 were collected during the Peace Park Project and are provided courtesy
of J. Erez and B. Lazar.
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Figure D4: Salinity profiles measured during the monthly monitoring cruises. Station B is the

southernmost and deepest station, and the Fish Farms station is the northernmost and shallowest.
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Figure DS: Changes in salinity at Station A since 2004. Black dots represent the sampling depths.
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Figure D6: Dissolved oxygen concentration profiles measured during the monthly monitoring
cruises. Station B is the southernmost and deepest station, and the Fish Farms station is the
northernmost and shallowest.
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Figure D7: Changes in concentrations of dissolved oxygen in the water column at Station A since
2004. Black dots represent the sampling depths.
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Figure D8: Changes in dissolved oxygen inventory in the water column at Station A since 2004.
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Figure D9: Changes in dissolved oxygen concentrations in the water column at Station A since
2000.
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Figure D10: Alkalinity profiles measured during the monthly monitoring cruises. Station B is the

southernmost and deepest station, and the Fish Farms station is the northernmost and shallowest.
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Figure D11: Changes in alkalinity in the water column at Station A since 2004. Black dots represent
the sampling depths.
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Figure D12: Nitrite (NO;') concentration profiles measured during the monthly monitoring cruises.
Station B is the southernmost and deepest station, and the Fish Farms station is the northernmost
and shallowest.
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Figure D13: Nitrate (NO;) concentration profiles measured during the monthly monitoring cruises.
Station B is the southernmost and deepest station, and the Fish Farms station is the northernmost
and shallowest.
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Figure D14: Changes in nitrate concentration in the surface waters (20 meters depth) and deep
waters (600m) at Station A since 2000. Data from the years 2000-2002 were collected during the
Peace Park Project and are provided courtesy of J. Erez and B. Lazar. The line is the trend line for

600 meters depth.
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Figure D15: Changes in the nitrate (NO;) inventory in the water column at Station A since 2004.
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Figure D16: Changes in the concentration of total oxidized nitrogen (TON= NO;+NQO;) in the water
column at Station A since 2004. Black dots represent the sampling depths.
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Figure D17: Phosphate (PO,”) concentration profiles measured during the monthly monitoring
cruises. Station B is the southernmost and deepest station, and the Fish Farms station is the
northernmost and shallowest.
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Figure D18: Changes in the concentration of phosphate in the water column at Station A since
2004. Black dots represent the sampling depths.
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Figure D19: Changes in the phosphate inventory in the water column at Station A since 2004.
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Figure D20: The N:P ratio at Station A since 2000. Data from the years 2000-2002 were collected
during the Peace Park Project and are provided courtesy of J. Erez and B. Lazar. Red line is the
regression line for all data points.
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Figure D21: Silicate (Si(OH)4) concentration profiles measured during the monthly monitoring
cruises. Station B is the southernmost and deepest station, and the Fish Farms station is the
northernmost and shallowest.
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Figure D22: Changes in the concentration of silicate in the water column at Station A since 2004.
Black dots represent the sampling depths.
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Figure D23: Changes in the silica inventory in the water column at Station A since 2004.
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Figure D24: The N:Si ratio at Station A since 2000. Data from the years 2000-2002 were collected
during the Peace Park Project and are provided courtesy of J. Erez and B. Lazar.
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Figure D25: Fluorescence profiles measured during the monthly monitoring cruises. Station B is
the southernmost and deepest station, and the Fish Farms station is the northernmost and
shallowest.
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Figure D26: Chlorophyll-a concentration profiles measured during the monthly monitoring cruises.
Station B is the southernmost and deepest station, and the Fish Farms station is the northernmost
and shallowest.
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Figure D27: Changes in the concentration of chlorophyll-a in the water column at Station A
since 2004. Black dots represent the sampling depths.

97



Surface
1
P
o <>
S 0-5 o © S o >
< <o
£ . 88‘9 <96> <><><><> ‘bomo A ow%o&&o 7o ax®
60m
_ 0.8 +
06 ty + +
© 04 L+ SR .
5 FE R YL F
o + + +
é 0.2 e =+ #-H’ ++1-++_"_"++4:'_++++-+ + 7t
0J + + + +
80
1
= [m]
e
[] 05 u ]
S
L %‘ZIP oy g
E Edjnnnnj:'uﬂ':' N T o EI‘JDEDED DDDDD %%ﬂ@ ®
0L - D, ,,,,,,,,,,,, o T - - - - _______
100m
- 1
E) A
5 05 N
E . @AwA AQAA mAAAA mm AAAAM ‘MAA mgfm
Jan-00 Jan-01 Jan-02 Jan-03 Jan-04 Jan-05 Jan-06 Jan-07

2omTIPa 20n1 e 10041 ,80 ,60 ,(2°7 519) 0 2%pRIwa 2000 N TR A 7I7n2 a »p1vRs o197 1287 N

T .27 1IR L0 'BI75T7 Bw an2vTR2 2°K31m "'2hw AN ¥RSIIR NTADR3 IDONI MWIIT NAIanY
Figure D28: Concentrations of chlorophyll-a at Station A at water depths of 0 (surface), 60,
80 and 100 meters since 2000. Data from the years 2000-2002 were collected during the
Peace Park Project and are provided courtesy of J. Erez and B. Lazar.
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Figure D29: Concentrations of prokaryote Synechococcus, eukaryotes and bacteria in the surface
water. Each data point is the average concentration in the upper 50 meters of water.
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Figure D30: Concentrations of prokaryote Synechococcus, eukaryotes and bacteria in the water
column.
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Figure E1: Chlorophyll a concentrations sampled daily at the Underwater Observatory jetty in
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the minimum and maximum values of the 90™ percentiles, respectively, of all measurements
between 1988 and 2005.
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2006 SST vs. long-term average
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Figure E3: Daily sea surface temperatures measured from the Underwater Observatory jetty
during 2006 (red line), the average SST for 1988-2005 (blue line), and minimum and maximum
values from 1988 to 2005.
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Figure E4: The meteorological station at the end of the IUI pier.

Description Manufacture Model
itor MAWind mon (speed and direction) Young 05106
Air temperature and relative humidity sensor Campbell HMP45C
Casing for temp and RH sensor (radiation protection) Campbell 41003
Barometric pressure sensor Young 61202
rtBarometer pressure po (to minimize errors caused by wind flow) | Young 61002
Global radition sensor Kipp&Zonen | CM11B
Water pressure sensor (includes temperature sensor) Campbell CS408
Water temperature probe Campbell 108
Data-logger Campbell CR1000
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Table E1: Setup of the meteorological station at the end of the IUI pier, list of sensors.
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Max wind speed and direction
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Figure ES: Top- Maximum daily wind speed (m/sec). Bottom- Maximum daily wind speed and its

direction.

922 NPIYTATY NP2 ATWI0AYT W NPNANTT 77772 9702 PURR N2V DR NIRA 770000 M7
TN2°7N IRY ,IWPIR W NPOMNA 7723 01078 MPyn 37.85 ,701°2 7maaT 77101900 (657 1K) 700

I NP 7I0R 023 NYIWR? MOXY WA 017 2¥n MTTAI IR MMYIDAYT 03 1XYW .MM0IDnuT N7 Y
AN DO DIV 0207V N 222111 027 097 1T ,AW° DY NYapnan

108



Max & Min air temp at the Ul pier
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Figure E6: Maximum and minimum daily air temperature above the sea.
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Figure E7: Maximum daily global radiation.
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Relative humidity at Ul pier
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Figure E8: Maximum and minimum daily values of relative humidity over the sea.
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Figure E9: Maximum and minimum daily water temperature at ~2.5m depth.
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Map 1: Study sites of water-column sampling. Station B (not shown) is located 10 km south of

Station A.
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Map 2: Sites of photographic monitoring of fixed areas in the coral reef.
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Table G1: List of corals found in the coral reef line-transect survey.

Number of Number of
colonies colonies
Genus Species IUl | Katza NR Genus Species IUl | Katza NR
Acabaria 1 Gyrosmilia 29 1 4
Acantastrea 18 1 3 Herpolitha 1 1
Acropora eurystoma | 4 2 2 Heteroxenia 1 1 10
hemprichi | 12 9 13 Hydnophora 1 2
humilis 1 1 4 Leptastrea purpura 6 6 2
maryae 3 21 73 transversa 2 2
scandens | 2 botta 1
squarosa 1 7 19 sp 15 7 7
variabilis 2 13 Leptoria 3
varians 2 1 Leptoseris 3
sp 22 31 52 Lobophyllia | hemprichii 1 1
Alveopora 3 5 sp 3 4 17
Astreopora 3 5 14 Lobophytim 3
Astreopora 3 7 14 Millepora dichotoma | 8 2
Balanophylia 4 3 1 platyphylla | 16 1
Coscinarae 19 1 2 sp 39 3 2
Ctenactis 2 Montipora 22 70 78
Cynarina 1 Mycedium 12 7
Cyphastrea 66 36 45 Oxepora 1
Echinophyllia 9 1 Pavona dacusstata 4 1
Echinopora | gemmacea | 2 9 24 varians 1
lamellosa 3 2 16 sp 6 55 15
sp 7 18 15 Platygra 7 8 10
Favia favus 1 Plerogyra 3
laxa 2 Plesiastrea laxa 3
stelligera 1 sp 6 13 25
sp 68 11 24 Pocillopora 21 4
Favites abdita 4 9 Porites 39 34 45
halicora 9 1 2 Psammocora 4 5 10
pentagona | 14 31 13 Rhytisma 5 13 20
sp 60 14 33 Sarcophyton 2
Fungia 1 2 6 Seriatopora 8 5
Galaxea 9 6 Siderastrea 10 1
Goniastrea pectinata 3 1 17 Sinolaria 1 2 8
retiformis 6 8 Stylophora 128 41 82
sp 18 14 15 Turbinaria 1 2 2
Goniopora 1 4 1 Xenia 3 6 28
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Table G2: list of corals found in the fixed areas monitored by photography.

Coral genus | Number of colonies
Acanthastrea 14
Acropora 129
Agariciella 4
Anemone 8
Ascidian 1
Astreopora 7
Balanophyllia 4
Coral sp. 25
Coscinaraea 19
Ctenactis 4
Cyphastrea 100
Dendronephtya 1
Echinophyllia 14
Echinopora 108
Euphyllia 1
Favia 122
Favites 82
Fungia 27
Galaxea 10
Goniastera 1
Goniastrea 204
Goniopora 5
Herpolita 2
Herpolitha 1
Hydnophora 7
Leptastrea 64
Leptoria 3
Leptoseris 3
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Coral genus

Number of colonies

Lobophyllia
Millepora
Millepora
Mycedium

Oxypora
Pavona
Platygyra
Plerogyra
Plesiastrea
Pocillopora
Porites
Psammocora
Psammocorra
Rhytisma
Sabellidae

Sarcophyton
Seriatopora
Siderastrea

Sinularia
Sponge
Stylophora
Tridacna
Tubastrea
Tubipora
Tunicate
Turbinaria
Xenia

38
128
1
15
1
19
33
4
2
26
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Figure G1: The estimated coral health index (HI) for 2006 based on the entire area of colonies
versus the measured value along the line transects.
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Figure G2: Average concentrations (from May to November) of chlorophyll-a from settlement
plates at the Hof-almog nature reserve (NR). Dark columns are data from the caged plates
(protected from grazers) and light columns are exposed plates. Plate arrays were placed at depths
of 1m (lagoon), Sm and 20m in the northern and southern parts of the reserve, and at 50m and 65m
in the southern part.
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Grazing efficiency: (cg-op)/cg*100
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Figure G3: Grazing efficiency at the studied sites, given as the difference between chlorophyll-a
concentrations on caged (potential growth) versus exposed (post-grazing) plates normalized by the
growth potential and given in percent. Highest grazing was found at the lagoon and it is lowest at
the deep sites. At 50m chlorophyll-a concentrations on the exposed plates was higher than on the
caged plates.
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Table G4: Timetable of the NMP monitoring activities during 2006.
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