“‘
NI'R2 0'A 'DI0Y RB'0IINRINAN 130D
° The Interuniversity Institute for Marine Sciences in Eilat

A :

B % Founded by the H. Steinitz Marine Biology Laboratory P1"BIW 1 "D 0" 117133 200N W o'

2015 yan a"vwn 2R

2014 naw® sy 'y

7
o
o
%
&
Ql;b:)l I ||| |III I" 0\
QY &
O ‘\\

rlng Progra

OF Ejlat

70 DY MWV NN HW Dhan TIND WA
M1 N°10N DI ,IPW 1N A"
TV N°I9N OV TN 901,101 TOXIK 91D

112°2077 NINTY TR 'Y NI NIoNn

Fax +972-8-6374329 Oj79 ® Tel. +972-8-6360111 "70 ® P.0. Box 469, Eilat 88103, Israel 88103 N'7'X ,469 T"N
www.lui-eilat.ac.il @ iui@vms.huji.ac.il

R 4 @ ¥ @ K




25737 TINT 9377

7" ,772°2077 MIPRY TWNHN L, NOWRY NOIYTA L NINI r0 A"

DOV NO2YT AVIDINIRT L PP WA '911D

772°2077 M2°R? 7w ,79°OKY 7°02 "1 , 71T 12 prixe
D°OWIA NP2V AYI0IINRT L, NTA T DD

2°2R 7N NVIDIIR LA OV T

ORIWYY DMK 2O P, MR P2 'oD

12°K 72 NN, IR T

N M2V Y0I2ONRT LT 132 'DD

772°2077 NI2OR? TR ,0°01M 27 AR, Y 011 0
D°2WI2 NP2YA AYI0INRM NORI 0% SYTAY SRVIDIDIIRDAT oM L1713 ORAR D10
Y77 1A% 1101 ,wnw 179K '911D

DO VAU MW L TRY e T

:MVA1T DX
YT PRI LTI TXAR 91
N*15N7 9In ,Tpw N AT

DY R DA

P10 ,°77 SR
N9 ,P0ITIN'S PN
TR0 ,1720
AP, X0

VY0 PV

(PDANIPIR ,MOIWRT MITXY) NP2V AY0IIRT ,TIR JNI 91D
(22372 297511 NY7MR) 29N ,VINRT POIR 91D

(pPH ,1up1%910°0 A PaAR) NP2V V0NN L TPY 7730 "7

2PRY0N2NIRINAT 11202 7TV
VIOV 12 TTW

TAXOT ST

77277 QoK




Q°1»1va 19N

ettt ettt ettt et e et et e et e et e et e ereeteeneeereeaean X12n X
Bt N°R Y512 N33 nOvn L1LR
G ettt ettt ettt ettt et et et e et e naeaneas mIRn 2K
B ettt ettt et et ete et ra s MIPORT NIRYINT ¥R 3.8
0 et e et e e et e e et te e et e e ea e e ettt e et e e enrteeaaeean mxonn 4.8
L0 e English Abstract ,n°2a182 9°%pn 5.8
LS et ettt ettt et e et e ettt et e ereeteeneen DOANPRT MW .2
LS et ettt ettt aeenee NN NNan P L1.a
B2 ettt ns D°12p 2NR 2% 2.2
o PRSP DOAART NNAY NNA92 220K N2 3.2
D ettt e e et e e et e e et e s et e eeaeeens NI o0 o 4.2
60 e et DONW2 MER-1IPRA 217°3 230 5.2
B ettt ettt ettt et et ere e enes NOIWA X7 90 .6.2
B8 ettt ettt ettt et e ettt ettt e e DI 172°207 W1 LA
B8 ettt ettt et et e eraeare e NI NPT N (1A
B0 et NR 9T TR 2°A72 MY 2°70n 2.3
3 SR D°3777 92172 1D IRY PR NI9XA 2°1IN32 09719191071 YDORNA DY 3.3
0L ettt ettt ettt eae s PV 0°2 2N NTNY .7
S TR MY MY :2»9P0%0 °77n L 1.7
0T ettt ettt ettt et ere e eneens oon% 07 2.7
Ll ettt ettt eanens Ao 7T 3.7

22 TR RRORRRRRRT DONWRI MY

L24 oo D7 DTV DPTOM NUPIPOD

127 ettt et ettt anes T0PIPDIRT
130 et 77123 NI7°7N2 N1PN2A0 MITIN LT
L300 ettt ettt et et e et e e et e eteeeaaeaaeeas 59193 .1.7
I3 T e MNPR AN NNAWA LW 2192 2917 NMWIONRL 2.0
L3 ettt NNV DYAnwn 3.0
TAT oottt ettt ettt ettt e et et e et e e e eaeeaea oonr 4.0
T4 oottt ettt ns a77% PR .51
TAO .t e ettt e e e eteeeereeans 7°97A1°72°2 )
LA ettt ettt ettt et et eeteete e ens o°mIool T
T8 ettt W37 R MoK c1.T
L50 ettt eae e DOAMORT A0 NIwA 2.7
|32 79777 1982 MdLw 3.7
I3 NR 517 N°1IDX L1102V YA 191 19T .47
TOO .o 2014 nawa Mw117 MY MP°Yo NPaw 5.7



XIan .X

NPIR 7R MW7 Nk L1LN

231 DY MY TR CNTAW VO NNWN DX RT NPOR PI9R NW°IY NPMIRDI N°1ONT NAwn
YT D02 WAW? T NNWN 7Y .NPOR YIDn 119X N NYHR0IONY NI ,NNIPRA NIy
25w MO TWHT N30 PwHn NPION 21771 ,NPNIPR N1PYA NINDY NI1YIN MIXHT W7
QPR 7972 ORI NI DN DA N IR D

021277 DONIPRT DAMNAT W NOWHNNY AP 7707 DTPNR TR 127797 10010 11N
DR NTAINY SNIPR MW NV DW AR DR NIMA N°IONT .NPK 7I51n2 2R Y P17°AT °naa
DONW D17 ORI 2w NPAIPRT DNYOW NRY N3wna NN 2%1 DR 15°Yn |, JNnEY

,72 MIDPWIT N2 2¥ ¥oNA7 NIRRT NOWAT 282 9V ANT? 00T N°IoN YW 770N
27YNT DIPPWDY ANTRY? 09977 YORI? MINTITN YW TP

TaTeT 2.8

P2 ™7 .2014 nawa PR 79 N9XA IR NI NTIAY DR RN 12770 1T
MIRXIN 770707 MV 22 EP RN D10 P79 23 MDY 7712V MY N12°20 2°MRINT 205
TWRIT NIWI 1"172 R¥AI MIVWA 2w 171972 RN .NIP0MA IXP 1T (MIRDAD ,0°71K) MLNoN
IR 779202 vooI1 1117770 NI MMYD 013°01 (2003)

WY °10 ¥ NINAR 1727 10°1 791 2004 NIw TRA TR NNONKR2 N9 01T N°1oN
MR 7T HY IDIR NN WYY MTTA MRTIN MWD ,MTIR MYPW3 IDOKRI WK 221N NIYIARA
JDPIRNWIT MIRXINT TN 72773 DOWO0IR A% 73p7 0277 AN

*T12°7 NYIWR ,2Wn) N3N SIWORT 0D MMNML DR M°IONT AN¥ KY IV AR DY
NPIONT NOYID 12 AT P9 L,(NPIIW PINRD 277 DPANIR 102 TINK IR 2PNV OO0 00100
SN2 ANV 90T AT 29PN 22720 QAN NIV DV A9RNT WORA

101 P a2 AN NPyl aw 2004 11172 291107 MW 17150 SNNI? 2°ATIR0 22N
9K D°PRY ,ARNWT QWY ,MATIR QWA DMPYT 21N 2°N°YR 0017 AT 1M7L 101N
Bl lrlats Baeiabal

IR O TIWT 17DV WK MV NPION DWW NN MYDI TIVAR P 2ORw 1w
7172V 7Y NAWA BOIT NDDT VITRY LDIAYTOY A1 0D W 39173 NRd 207 10T WK MNDLW;I
RN 47-1 37 219012 2°117°1 119K DORWI .NPRY NI19Y

MDD OYYR WOATY S110PYR 221101 0°022 0210282 ,2004 NIwnH D1 ,7IW°37 110N 21N3
:NP9R2 27 OVTAY SRYIDIIIRIAT N1222 VI D700 DR AT WNT 990

.http://www.iui-eilat.ac.il/NMP



(2vpo® Tt Twn) MAYTNn

n»Yn

(Myaw o0n) Popa ,MIwh NNX
(M2aw) vopa ,mwh Nnx

(MW I907) %282 ,7IWH NNX
(M2aw) vopa ,mwh Nnx

(My12w 190n) Popa ,mawh X
wTINe Nnx

(M3y1aw T9on) 1°N02 MWD AR

e
eI 112 p0

NI AW WM

DMK MN1 + 2R V3P oY1 1Y
TN372 DOORT NNa0 N0

NP1 2°7°°1 NPT SI0T MY

PIW2 MIYR-1IPRA W]

I 3T N0

wTIY NNX

PP 1w Nnx

(MW T90n) AN ,7IWS NNX
DMWY NN

N2 NN

(2>291°2,0%1°0 ,0%0% 0°771) DO N OR
119X A2 NPYPAPa N7AN

0°7°0101 O°37 M7nn

N2°R 77172 NDNKH Y2

mnp v

YT MR ,0%1°0 ,0°°0% D°772) O°»7 NTINY 75X
(@»n7m

wIInY NnNX IWRY MY
7anisrelsh NOPIZDIRIT V2
ARUIDIIMINI AT 101D TR0 MDD MTITH

ar oM 172 9917991 70190 YW NPRY M7
29X MVA ayall
29X M1 N5 + MPARIMIRLA 7N
29X MVA a1 PaR

NI WA NI5N NMROED 1N hay

Table Al: Activities of the monitoring program and their frequency.



NIIPRRTY NIRXINT PN 3.8

DONAIRT NN
IR L,NONRT MWV MDOW DA READ WK NN DANORT N w9000 naxn L1
:D°NIT T2 DO QOWAT TD0N 12737 .0°W0AN 2TTAT N°2N2 NOPNWAN AT TIwn
M0 77,000 NPIWT PINR NPXANA DOAMPR M0°02 770 ARYn mwn (X
P2 1DIRA 777¥ NPORA QORI 100 ,NRT AV 770 ."NYR NP ¥XIAN2 DORIRT
,IA1N2 D173 1WA 707 102 20w W PUR? 101 1921 (2004) 03 nDAn TR?
2013 pawn 2007 nw
M0 12 INRT X1 L,5-NR 0KR2 77701 2°2009K7 10°02 012 AT AT (2
D ON ,710°32 77777 IR¥A1 200117 TNW INK 2IWA O3 N2 M2 K17 2ON0RI
Bakielam Sahish!
MDY DPAOR *10°3 12 1aRkNa 9nwn 5-NR nRa onoRT 002 oy (3
NOWANA IPHYA NYVANY LIOR 22NWA M1 P2 22w TIRY N2 TARNAT .M
DO3NPR M2 YW DRPXIN A2TA0 A9°PY M7V AR ,0%IW 2172 210002
2w PPN 77977 NPT NIV NXAP W RPN 0V ARNAI I Maw qwna (7
MIVPT MAYIAT PW S0 P22 770797 9 R .01 NR2 MRt mawan
NM2WAT MR ,NRT OV 717 .N1I0PT M2AWAT MR NOWANA 77°79 727 77°H2 van
0¥ T7TA1 W .2 210977 TINRY 22237 07130 70N KR NIWH NIDTIANT NPT
PR NPNWA NI0PT NAWAT MRD2 T9p
IR LNATIPA WD ARNW 7w TN 797 Shanon-Wiener 71199 5y oo i (7
T0°17 DR AT NPMIN 2ONNIRT N2 29777 23 1D L2010 N LU W
.20%° 71720 20777 MTY ,TIWT FIwn vy IR 22w
NP2 DORPYAN NI IR IRWY WRD NTIDI MIOANI NN W NR? - ()
DOAAIRIT MI0°92 7707 7AW INOXI 73T DR 03 LIAPAT AN POIR 2Py LN
DWW DATR OINR2 2°P0aA TRYW 09D 0% A Shanon-Wiener 71
03 IR ,NATIPN MW TWRA DONAPR MAWIN MIND MW IRENI DReng onka oy (3
TWna 72°% 2N O°INRT 9992 1ART DR MAwa NI9OX LJup W T P02
NP1 NN2M 2077 P17 2ONT DYW MAP0IT MawI M9OXY AmiTa 00N v
AT 91PN 20X X7 AR 2°AYINAT 22INRA NTVINAY D2
NTR PN DN DAY ANITA DMAINAT OPINRD O3 T JART MNOKR v anvw (0
T123 2APIXNT OINRA JART ANMOR MUY 9377 702,70 AR IPT 23NN NYW1A NN
2004 naw2 771w 7TA 72772 TR
AMPRT MBS OXY D902 73392 DPANORT MDY 371 77 AR¥P1 2010 nwn (v
IXWn 72772 701 S. pistillata Mm987 N2 0702 Stylophora pistillata *v11m1773
MTIAN (372 02987 MAWM 0007 35% Tawn M1a) a1a02 00
1A 725V 915,592 71390 NN202 O°HXIT 0OMIW DR N12°N0R IN10IPIINA
TIWM 71392 2°ANORT MW NIDIDX 79R 70V ARINI NATIPN MY .201N1
SIW KDY 29K Mooy
T 9INMY L0 D RO NPONTT D701 1A NONWA N2 7RI 22V NXap 2
7017 Echinometra mataei 719°p11 7197 mwn .Diadema setosum X177 9012 71030
07y nvow 5-NR nRa 231 ,73392 02
TAWD IRNWN 07 P79 M9 HXA 7707 w7 aR¥nI (10-NR 72%2) oanknama 3
,IRTID ,D°OPWwn 007 Y719 M9OXA 2w (2012 nIws Nv0n° ANTA 37°) DRTIPn
N1 NPN2°20 NIVOW IR ,T019INT D712 2°°Ya0 2N
TV IR ,MINWRIT NI MW AW MYAYA T PV 2°7 MY%an mooy 4
(10-NR 1nX2 72%1) 2°70KT 2172 7777 IR¥A]
Holothuria ) mTp3-2177% 19°23 0°7 119997 MW 1T NIADHA ANWRI? 7300 mwn .5




797 R IR 910 ' N2ava T 1oy L, ((Semperothuria) flavomaculata

D°°187 Y7 2157 NIAM NIM? IP°Y2Y ,MAaw N NPM? 2ax oY o1 1 L6
YONOR 1DIRD O°TN2X D112 IRVNI L, TITNT 12T AR DF ,7IWT 212790 pRwD nRnaa
TYPXAT 772W ,0200O0 WTIN TTA3 TAXT NPT ORYDIINRDAT 11907 0 nmva
21297 PR AN 0T DY

TN ARTAT RO — 2O 7132 NUPIZOIRTA DONIT — DINVPIPORIT 2OAT7 NXp L7
DN AR D07 TIWA 1IP0I 0037 9991 60% -2 7Y NI CI0W 03T 1A
.07 9122 MI2NAIT NIRRT AN 2172 NNa ARNA NP1 00

0°37,(2°2°17p) D99V 277 X7 (MW 23% -2) 79T W NN AT ¥R .8
-2 MR (2°M2°277) 2O NXIP DRI 0 PPV — NPIW NP1 DX O°NONAN
*HY2 D7 T2 NOIWA YEHI-NITIAX NIXKRT DY MIDN2 W 7°pon 2210 0077 7%
72yn2 "IN NI DR NIXPR DN DMWY DPANR MAWSNT 9Y 1121 Avown
JIATY (MXR) DPNWRIT D°I1R°7D W AR

9117 12°207

2172 VW TPRANT PP IWRD 7T WM N 23723 [LWa N2 27T N 0 .9
TR R NPOINT MW7 NN 27T 2N 219P0°0T ,0°00°07 DOTTAN
7w W1 227 210 MMVIDAY AN WA 2°7 210 NP 0T O LIWIT SNIWS 21270
7170 7° 290 NTINY 21273 D¥NIRA 0%V Y2

0°2 WX 2>M23 1P N2 JAWT TR NI DO MINNA 17T TITIN 22w AR B .10
0°LI°°7VI NOANT 197 MR MNDYW 22 2PVIMWVII NO%I1ON ARYIND X7 930 ,Mno;
X791 7918777 12 227123 1°77 DPDITT NN 9791717977 11207 O LD 100w DP0IN ToNN
.MDLW NYOWIA IRTINA IRIIT 923,772 PNY N21an

0°27Y YW 2°¥I1PR 9072 MIAT? 7IWA 03 707 101,000 20T 2N v v oa .11
QO3 2°M°77 N°277 .(JPAn 23 IR LIR°2°01 K90 YD) DUVICIVIT PTIDMA 2NN
LJRTAR\RT 2™ "D0aT v2170" Manna 177l

TR YHva ovyn 290w (Siganus rivulatus ,wwn 19°0) 02037 YW apaTIn mmow .12
mmow .2009-10 2°3w2 KA MNINRT 2°IW12 N1 723 P93 7772 2109100 2000
NAHWa? DOWINTA 2170 N2 YW D10 OY MITOYR 9K 009900 SW Ml Ivew 1)
.00

Q10PN PRI MTIWAT NI IRYAD TIWT 10ONI WK 22377 22102 .13
P72 IR OT PTON MTOWA 777 11921 M1 w3 (Micobacterium marinum)
TR2TT NAXIW NPITOW T2V IRYAI 12 ,(ORYIDINRDT N1ONT TR0 ,MINTT IT)
DW DX AT °2N7 "N S1INIM DYDY 0P TUTY PTOMN 02 7201 O ,AT 1IN MMl
277N AP2TT TR AN POV QW MR 0D IR DR

32175 1977 92 IR 227 NOYPIP 2OI1W MR 2PYNA 02T NYI0N NN MNINRT w1 (14
TV DX W IRIND PN NTIAYD O WK NI W DPLIN0PITI PW MWK 00377
TARY .2PYAT YXI2M 12 O1IDXT NI NIRD 27 VINTO 10D WK 211DV OI1K 17
10N ,0°2OVPOTIR 11'Y2) DOIDO1NTID IR D7 WY YRR 21D ¥ IRNAI KDY MNDYIWn
— 0P 7132 021 — 021 DOVID IREAI L9V WTIND LIATOT NIN°ATA .00 (VIO
IRYAIY D17 207 MR .MINDVIWT INR? TN0 NIRT 20 PRINP-T0 9V 2OTVRn
MNDVWR NN70 0195 ,2012 NIw HWw 1N 10TV 1011 7w

ToRI WTINA QIR NINDVIWAN WADI 03777 92199 °D INRY MRY 12WWw 20 2wy 272 .15
S1DVWT LIAYTOT TIND O° PAWY 1WIXI

P1Ya 0°2 20 NTAY

OMIPAN 272 XA 2201V °T12%7 YW NPNIWA ARMRITN KI5 ,NONIPRT NN .16
.07 NTIMYA SNV 2127V 070 DY DYNA ,TINDT 0°2 PUPIPINIDT NPDIYIRY

12 172RIW DOVIIVIIT NPVADAT 212V WA PRIVA DY NONIW 2777 TRONR1T




177 212 YW AW TR T .0000 290-0 ,7177 %7 200 NTIAY 2127 v PR
2012 n1w Hw Py 2127V RS

,2012 Daw2 Pnya 212997 MAPYA 1T WR DRV O30 DAY 200N 110
NP0 570 HY TN WIRWI SNIW-2771 NIAT 1T IATIPA MIWY AN 7w 1y
PINY 2129y av 0°°nom 2007-8 0212 Py 2127Y2 2N XA SN 20 NN ;00
2012 niwa

TP NPNWRI MY ,2°01170 W *19%57 11 2°23 227 17773, 71701 212 AR DY
MNDYW 1 NDID7 P2IR D NWR AR .77 WA 1192 ,0°MN9N 072 ,N0PIZDIRT
RablnRibie)

D°IW2Y ,79R 02IW1A PN 2127van AxXIND 2007-2008 2°1wa 7770 ppIvia on N0Ion
2012 nawa pinyi 212797 a8 HY .20 00 MITMINI0R0A 9P 77008 7771 MININR
0°77 NIDNYA 779V MAaY ,0°0n 500-1 2PV 007 NNYIDALA 7777 NI°1 KXY
oWn1 DPInYn

TV 07 IR MINIART 2°NIWA 7OV DM DOREAI DRIV 0O DOV T
W2 1N 2OWIWIT ARD 2012 NIw HW 2127957 2197 17781 WK 0307V 0°2)
NI2°1 772 RS 90 aR ,2009-2011 201w5 ARNWI2 0°01M1 YR mIwn 210

1127 1PNOM PORT WA N2 21747 X1 Synechococcus -1 °XN 115°7 770 "wIna
NP9 YW apon vYA AW AN N2 P17 Xt Prochlorococcus -1 oxn
DUUPIPIRKIT 7072172 N2 .Q°RNT P91 227712 DOTINRD NI 1OP2 2NN CUIIPINKG
50%-> oM Prochlorococcus ona yopa swna 72%71 ,7awa n°27n Jwna 220irmT
M0PIPDI D W aphn 0 2012 7732 0% NTIAYA NOPIRDIR D HW 70m1°n 9700
MINAART DBNIWT ARNWAD SNIYRYR 1DIRD 217X SVPIPIRKT

17

18

.19

20

21

mo°X7 MTIn

WTINA L, YXIMANT 1A DTPYA NIWH 102 0% 2192 020271 D019 237 17781 MAWS OX
MWTINA O3 M3 PR DWTINA .IRIND-TINIP DOWTINA FWAINT 97 9PV, IR
93917175 T12°7 7711 °RD WM .°NIW 277 YEIAAT 1A O°T12X 2911707 21150 1% 1007
.07 MNDYY M ND°I107 IRYIND X1 720,72

R? 07X NIV 2977 XM 723 977 SWTIN 0T 7AW O3 200 °1D NTION
DINOART DONIWD ARNWIA FIWT TR 700 NIWT MTIWION0T YXINND L0301 19182
IXIMNT NN MR AP0 AN 102 200 YW NP0 27 1901 173N AN wTIna

7Y N°IONT 777A WK N2 DOMANT A7 PIART 21127 1771 ¥R N2 IN-IXI1N2D 7102
19

.07 3197 IR WK MINDVIW NN T OV 2OITR 1D0M QWA SVI1R D01 1 W
W°222 MIN°D7 MY MApyaY ,°Rna 7-8-2 ¥R 1M O°PI NINDY WA aNvn 7Y
SR 10127702 QP0AY 2% DW 2173 NIND VAT L,TARD 21237 710221 M7 QI8 TNIRY
DU NPT IR

D WWR YA NPORY 11X 1R 15-0,0102Y 1Y DYINWA 1997 1 191 Hw a9173 Mnd
LW DR 1997 719977 IRY 2°7190 0910 QWA SYITR .07 1DIT YO 127 YW 19102
NR OPWY DOXNRA DWWV WYI 01012 .0%7 PR 102V 1R 0wl KD 127 DY 19102 09K
DX IR, 219707 772V 77097 NATINAT YRR 12 PRI 2RW 09I NP2 AR
X?1 1975 n1wa omrw IR XY¥NI 19137 VDI OIT°T INRY 7102 1D 2OND0 IOTY 222N
V¥ 2 WK ,07°0°02 221071 YWY T2VT 11°0°1 LAAD0 1TV QW DX DNOYRaR L0010
2PY NP2°7 712°207 NOPWIT 13007 3 DRI LM 21T VIR MI2PY MW 1IN
STV TR O 2T VIR

22

23

.24
25

i)



nsy e 4.8

NYAD %2 RXNI D2IWA TIRY IR ,N°NWA MIVPT 22ANIRT M2V 19072 a9 008 A7 s
NITN2 1R MIVPT MAWINT NN 77°7°% NI2207 ALY NIW2 (MWTI=) MILPT MW
DOANOR W YA OV W MINIIRT D°IW32 % 317 R DNW DWW 72387 9230 7Y0INT MW oM
N212° 5¥ MY swnT NI12°07 ARYIND ORY ,2°2W1NNT NPOORA 777 AREIND OR L,N1PNYT 2wIn
RTIP 2392 NRYD %7707 1K 7N ,APRTA JPRW DDA IVOIN IRD ALY IWOR .MAW1NII
D°2N9K DA NADXTA 77777 MO0 DR M2 700 anawn WK L(ad hoc) o» 7y ompnnb
X792 03 .M2ITAT NM2AWIAT 1907 NRY 1T TNRD 2ONART MTIW DR 2923047 (07 23 1D DD
N1272 Y07 MY (Maw* N N1PM? NMYENRA HWn?) 222NR MaWR 01X R 2pYnH L9900 Pnn
itk

MW 229177 MXIAP NWA DAR ,0°7 719°P D019 27132 M7 M7nna vt nawa |
.(turf algae) MXR >7277 "MOM ANPIT NPT AXRPM (2°Y10 QX7 RO AW I12P0) NPwa
JONWA OMOW DY 2ORYRT QY MANNRT VA M7 MIXR YW M nont 2°y17a YW a7°pen
1R VD DOATT DOTIDOPA DY SWIIRT PV DR NAMIOTP MDY W1 2T D122 MTINT INPna
0°D011 Q°VAD Y197 ONIATY PIWD71 79707 NIDX NITR 9N 2237 LW 3277 299 MORY 22XHnn
DR O WY

07D QTR — "I — MM DWW 2OVITR 1902 17T W, 0TI v a17a e L
"Qo377 °2170" NI, "R oR\aa 2 NI 1 AR 203w NIRRT 217 17771 3772 NN
20N T2 ORWI Q%1 W NOMIpA 07197 WWR MY MNP0 NOYA KX 210 WR
JIVDING DR RYDY 797 2O MIATY QOXARNAT DR V27 WO LI9R 2R 200 wann

YADIW IR ,°2NDXT 9172 NOVPIPT CI0W 2°7 WY N2 MWYIRNT NTVINN MIART oawa . IV
MDY NITOM ARTIND TR VADI MNIART 21NIW2 .NOWIIR MDA 2 NRT 2wy M127
070 MY HW 2% PR T8 0% NPYRPIR DR 70°0 WK PT LINTO 7277 200 Y

O2IN ,D°377 2172 D IRHLY MWWIRNTIA 727772 7797072 MNDYWIT M2APYR MIRT MWYIRDT
JNIRD OPIYDIRT O°77 2WY 172712 VDY,V NPNIPRT NI 2X12 WA MANIN MYIDT

917°3 N2 03 — SREY 0OTYY A0 — 2N DR YW N0 NI 097 WY 172 NI 727200
NY72n HW MITNENTT TITOY MWD 0L WO LN AT YW 27PN 2°2%WH N2y nanm

1 Y2V NN IR 2111 07 DY Hwa L N0¥T INAW D2 17047 1022 N1YAnS DOYRIRn

NR D°W°XTA 71172V BT NPT VIR OV 2°W2 MNINRT 2°NIW2 NINDL W K .V

03 1D MNDVWI NYOWH W22 TIPAY MYIDIN N 1222057 21207 TIWyw prin HROXIVID
7727 2°X 91N AR .22DWTT TIRD NOWIR NI2IWNM DNWN MTIAY MNPV R PTIT TP
NIPIA RY 1291 NYOIND WRIA TR w0, 707 012 LAPK MI2IN MIRY O3 NPNwN MTIav mnte
MR 0TI NN DI IR YIPOW MDA NMYEARD OR ,0°D A1 YW



English Abstract ,n>>3182 7°3pn 5.8

The Israel National Monitoring Program in the Northern Gulf of Agaba
Funded by Israel’s Ministry of Environmental Protection

Scientific report 2014

Dr. Yonathan Shaked, Program Manager
Prof. Amatzia Genin, Scientific Director
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Introduction

This report describes the work and results of the Israel National Monitoring
Program in the Gulf of Agaba (Eilat) - NMP —in 2014. It is divided into chapters
according to habitats and the methods employed by the monitoring program. Each
chapter includes a short description of the methods used, a detailed description of the
results including data and figures, and a discussion of the findings. A comprehensive
description of the methods used is given in the NMP annual scientific report of 2003.
Figures and figure captions in this report are given in English.

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

In addition, the NMP has added several new measurements and variables since its
initiation, and these are presented in the respective annual reports of their start year.

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

A database that includes data collected by the NMP since 2004 is available for
public download through the NMP website.

Key findings

The coral reefs of Eilat
1. The state of Eilat's coral reefs, that displays a long term improvement trend,
seems to have declined somewhat in this past year, as reflected in various
proxies measured by the monitoring program. Below are several points
revealed by the data that are worth noting:

a) Live coral cover at the reefs of Eilat was reduced at most sites,
compared to the previous year, and that is also true for the "Eilat
average". Nevertheless, coral cover is still significantly higher now than
it was at the start of monitoring, in 2004. Two years have made
particular contribution to this trend, 2007 and 2013.

b) The most significant reduction in live coral cover was measured at the
NR-5 site, which is the site where coral cover is highest. The two
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deeper NR sites have also declined but in a smaller amount.

c) The drop in coral cover at the NR-5 site has improved correlation
between coral cover and colony density at the reef sites. Improved
correlation between these variables over the past years, mostly through
increased coral cover at most sites, is indirect indication for successful
coral growth.

d) Over the years of continuous monitoring a decline in the fraction of
"small" colonies has been observed, and an increase in that of
"medium" colonies was noted. It seems that the decrease in "small"
colonies is driven by diminished recruitment of corals. However, the
availability of small colonies does not seem to limit the live coral cover.
This year, a slight increase in the number of small colonies was
observed.

e) The Shanon-wiener index for coral diversity was lower than it was in
the previous year, but only slightly. Overall, diversity and species
composition of the coral community at Eilat remain stable.

f) The reef table is treated separately from other reef monitoring sites that
are fore-reef sites, since it has a special and different set of ecological
characteristics. Here too, as in the fore-reef sites, live coral cover and
coral diversity have declined compared to the previous year.

g) At this year's permanent photo-sites survey, less coral colonies were
encountered, but here too the difference is small. Coral density and
community structure at the photo-sites are stable over the monitored
period, similarly to findings of the line-transect surveys.

h) Stony coral area at the permanent photo-sites has decreased this year, as
in the line-transect surveys. Here too coral area is significantly larger
than it was at the start of monitoring, in 2004.

i) A decrease in coral colony density was recorded at the nature reserve
back-reef lagoon since 2010, and particularly in the density of the
dominant coral Stylophora pistillata. Since S. pistillata is the most
dominant coral in the lagoon (~35% of coral colonies this year were of
this species) changes in its population size dictate changes in the entire
community of the lagoon. Last year a slight increased in coral density
was noted in the lagoon and this year coral density remains unchanged.

Sea urchins are the most important invertebrate reef grazers. The most
abundant sea urchin in Eilat is Diadema setosum. This year Echinometra
mataei was the most abundant urchin in the lagoon, and it was found in
increasing numbers at the NR-5 site as well.

A decrease in sea urchin density was recorded at most sites (bar NR-10)
compared to the previous year, and a large decrease relative to 2012. These
changes in sea urchin density seem to reflect natural fluctuations of the sea
urchin population, or are perhaps coupled with fluctuating environmental
processes.

The density of sea feathers is significantly greater than it was in the initial
monitoring years, but has declined somewhat this year (in all but the NR-10
site).

The Yellow-spotted sea cucumber Holothuria (Semperothuria) flavomaculata
was documented in the Eilat nature reserve. This is the first time this species,
previously described from the Red Sea, is documented in the Gulf of Eilat.

11



6.

Chlorophyll-a concentrations on settlement plates, and particularly on
protected settlement plates (“potential growth™), reflect the water column
mixing depth. This year's Chl-a concentrations on settlement plates near the
IUI were surprisingly high considering the shallow mixing depth. The high
concentrations were measured in September, suggesting something other than
seasonal mixing was the cause.

The zooplanktivorous fish are the largest functional fish group among the reef
fish, comprising ~60% of the fish surveyed this year. This is an important
functional group as it transfers nutrients up the aquatic food web.

The second largest group of reef fish (23% this year) is the carnivores that
curb populations of invertebrates in the reef. The herbivore fish (grazers)
comprise ~7% of the reef fish population and are responsible for curbing
benthic algae growth on the reef. Thus, this group has a significant effect on
coral settlement and recruitment. Grazers also short-cut the food web through
direct passage of energy from primary producers (algae) to fish.

Coastal Environs

9.

10.

11.

12.

13.

14.

The seasonal cycle of mixing of the upper water column is the dominant
process in determining the concentrations of chemical variables measured in
the coastal waters of Eilat. Most of these are higher in winter than in summer.
This year, sea surface temperatures (SST) at the coastal stations spread over a
relatively small range, water column mixing was shallow.

Despite the shallow mixing relatively high nitrogen concentrations were
measured throughout the year at many coastal stations, probably as a result of
flash floods that carried sediments and nutrients into the sea.

Even considering these relatively high background concentrations, several
incidents of abnormally high nutrient concentrations were documented. Most
of these were measured at the "Navy/Meridien Hotel" and "Fish Farms"
stations.

The prevalence of intestinal heteroxenic fish parasites in wild Signus rivulatus
caught near the IUI has increased during the last years relative to 2009-10. An
abundance of heteroxenic parasites indicates healthy ecosystem as these
parasites require several hosts to complete their life cycle. Thus, their
proliferation indicates local availability of healthy ecological niches.
Granulomas associated with the Micobacterium marinum pathogen, a harmful
pathogen that was once common in local wild fish, were detected in intestines
of wild fish caught next to the 1UI this year. The occurrence of M. marinum
has decreased in the past years, but these finding suggest that the pathogen is
still present. Fish caught by the National Center for Mariculture at the northern
beach of Eilat had high occurrences of the pathogen suggesting that the
northbeach is still a hotspot for M. marinum.

In recent years the NMP supports monitoring of the benthic community at the
location where the fish farms used to be (at the northern beach of Eilat), led by
Shai Oron (see Appendix G4, in the NMP annual scientific report 2010). In
the past two years several flash-flood events transported sediment into the sea,
notably close to the monitoring site. Immediately following these flood events
the sea floor at the site was devoid of sea grass meadows and live benthic
foraminifera. Sediment samples collected in July of each year contained small
numbers of small live foraminifera, indicating re-colonization of the site after
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15.

the floods.

Sea grass meadows that have begun to grow at the site after removal of the
fish cages were buried by flood-born sediments, but in summer began to
reappear.

The deep sea water column

16.

17.

18.

19.

20.

21.

The ecological system of the open waters is modulated by the variability in
concentrations of nutrients, dissolved oxygen and phytoplankton population
driven by seasonal mixing of the water column. The inter-annual dynamics are
driven by the depth and duration of the seasonal mixing, and the amount of
nutrients stored in the deep waters. This year's winter mixing was shallow,
~290 m. This is the second year of shallow mixing following the deep mixing
of 2012.

Concentrations of nutrients in the deep waters, reduced by the deep mixing in
2012, were higher this year. This is the third inter-annual cycle monitored by
NMP; a complete cycle starting with deep mixing in 2007-8 ended in the deep
mixing of 2012.

Although mixing of the water column was shallow this year, chlorophyll-a
concentrations, primary productivity and zooplankton biomass were higher
than expected, particularly during the summer months. These were, perhaps,
connected to flood waters that entered the northern end of the gulf.
Temperature of the deep waters dropped in the years 2007-2008 as a result of
the deep mixing and has risen slightly since then. Despite deep mixing in 2012
water temperature at depths greater than 500m hardly changed, and
temperatures of the deep waters continue to rise.

Nutrient concentrations are rising throughout the past two years, but nutrient
stores in the water column are still lower than those measured before the deep
mixing of 2012. Throughout most of the year nutrient stocks were somewhat
lower than those of the years 2009-2011.

Seasonal variability in phytoplankton in the open water column comprises
dominant Prokaryotic Synechococcus is dominantly abundant in winter and
Prochlorococcus cells are dominant in summer and fall. There are more pico-
eukaryotic cells in winter than in summer, a time in which they only comprise
a few percent of the phytoplankton cell count. Nevertheless, when converted
to biomass eukaryotic phytoplankton are dominant throughout most of the
year, except for a few summer months in which Prochlorococcus comprise
~50% of the total phytoplankton biomass in the water column. In the winter of
2012 the fraction of eukaryotic phytoplankton was notably larger than during
the subsequent two years.

Continuous measurements

22.

23.

This year sea-surface chlorophyll-a concentration measured daily from the
Observatory pier peaked early, in February, and most of the bloom occurred in
January-February. During these months and during the autumn months chl-a
concentrations were higher than the multi-annual average. In May high chl-a
was measured, probably related to flooding events.

Sea surface temperatures were mostly higher in winter than the multi-annual
average, but not considerably so. The annual average SST was lower this year
than it was in the past two years.
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24. During winter high, above-average, solar radiation was measured in a

relatively large number of days.

25. At the end of February-beginning of March the highest concentrations of air-

born dust recorded thus far by the NMP were measured.

General

This year several rain events caused flash floods that reached the sea in several
locations. A storm accompanied by significant flooding occurred in 7-8 May
and its effect was exacerbated by road works and development along Eilat's
southern beaches. Consequently a large load of flood-born sediment flowed to
the sea in sensitive reef sites.

On December 3, 2014 a large oil spill occurred in Evrona, some 15 km north
of the Gulf of Eilat, and concern was raised that it may eventually reach the
gulf. Rain events several days after the spill caused additional worry, but the
Evrona basin did not flow and pollution did not reach the sea. In the
meanwhile, rehabilitation efforts included removal of crude oil from the
riverbeds and partial removal of oil-soaked soil, but many rivulets are still oil-
soaked. A similar oil spill occurred in 1975 in proximity to the current
pollution site. This was not treated at the time, and oil-soaked soil is still found
in many rivulets at that site. The past experience together with two initial basic
experiments conducted by the NMP shortly after the present oil spill suggest
that this event does not present a major threat to the marine environment in the
gulf.
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Figure B1: An aerial photo of the northwestern shore of the
gulf, south of Eilat, showing the coral reef sampling sites. The
yellow lines represent sampling sites at the 1UI (1), the Nature
Reserve (2) and the oil terminal (3). Black scale line is 100 m.
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Figure B2: Diver during reef surveys at the nature reserve. A measuring tape is spread
over the reef and the divers record the projected length of all the organisms and

substrate underneath the line-transect to a resolution of 1 cm. Photo: N. Segev.
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Figure B3: Top- average live coral cover (excluding soft corals) at each site (percent of
total area). Bottom- temporal changes in live coral cover at the surveyed sites and at the
""average Eilat reefs" in the years 2004-2014. Differences between years are significant,
as is the interaction between years and sites (two-way ANOVA, P<0.001) meaning
different sites changed differently over the years.
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Figure B4: Cumulative percent cover of live corals, sand, rock and dead corals. At sites
where cover does not add up to 100% the balance comprises algae and invertebrates
such as sea anemones, clams or sponges. The presented percent cover is an average of all
transects at each site.
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the sites examined.
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Figure B6: Utilization of available substrate by stony corals. Top- Percent of live stony
coral coverage out of the total consolidated substrate at each site. This indicates how
much of the potentially viable substrate is actually covered by live corals. Bottom-
temporal changes in normalized coral cover at the surveyed sites and at the ""average
Eilat reefs" in the years 2004-2014. Changes over time are significant and the
interaction between years and sites is significant (two way ANOVA, P=0.022) meaning
sites differ significantly in the way they change over time.
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Figure B7: Top - The average number of coral colonies per ten meters line at each site.

Bottom - normalized according to the hard substrate that is available for coral
settlement.
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Figure B8: The average density of coral colonies in the years 2004-2014. Annual values
for “Eilat” (=All Sites) differ significantly in an ANOVA test (least square means).
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Figure B9: Top - The average density of coral colonies versus the percent coral cover
per site. Bottom - The density of coral colonies versus coral cover, normalized by the
consolidated substrate available for settlement at each site.
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Site Katza 10
Transects 17
Stony coral 29.5
stdev 5.5
SE 1.3
cv 0.2
Octocoral 6.0
stdev 7.8
SE 1.9
cv 13
GRV+Sand 30.5
stdev 131
SE 3.2
cv 0.4
Rock 31.1
stdev 14.2
SE 34
cv 0.5
Dead Coral 8.1
stdev 6.9
SE 1.7
cv 0.9
Normalized

Cover 44.8
stdev 9.3
SE 2.2
cv 0.2
Density 36.6
stdev 10.7
SE 2.6
cv 0.3
Normalized

Density 54.2
Stdev 9.4
SE 2.3
cv 0.2

Katza 20
13

28.6
6.5
1.8
0.2
5.4
3.2
0.9
0.6

35.6
7.1
2.0
0.2

25.1
6.9
1.9
0.3
4.7
2.9
0.8
0.6

49.2
10.3
2.8
0.2
37.2
4.7
13
0.1

64.3
9.3
2.6
0.1

NR 5
19

43.7
13.2
3.0
0.3
3.2
5.0
1.1
1.5
20.7
14.8
34
0.7
18.8
10.4
24
0.6
133
7.2
1.7
0.5

57.0
11.4
2.6
0.2
335
8.9
2.0
0.3

44.5
9.6
2.2
0.2

NR 10
20

11.6
5.2
1.2
0.4
23
2.8
0.6
1.2

75.9
9.7
2.2
0.1
71
4.9
1.1
0.7
3.1
2.9
0.7
1.0

55.9
19.0
43
0.3
11.4
5.2
1.2
0.5

53.9
16.0
3.6
0.3

NR 20
13

35.9
11.4
3.1
0.3
4.9
3.1
0.9
0.6
35.4
11.8
33
0.3
19.9
6.1
1.7
0.3
3.6
2.0
0.5
0.5

59.6
9.9
2.8
0.2

36.9

12.4
3.4
0.3

61.9
13.5
3.8
0.2

IUI'5
11

19.7
4.3
13
0.2
0.8
1.1
0.3
1.4

40.2

12.4
3.7
0.3

35.0

10.8
33
0.3
4.2
3.6
1.1
0.8

34.3
7.6
23
0.2

25.3
7.5
23
0.3

42.5
6.8
2.0
0.2

IUI' 10
18

14.3
5.8
1.4
0.4
0.3
0.6
0.1
1.8

61.3

12.2
2.9
0.2

20.4
8.3
2.0
0.4
3.6
2.5
0.6
0.7

37.3
9.2
2.2
0.2

20.6
7.6
1.8
0.4

53.1
10.0
2.3
0.2

IUI'15
15

16.9
4.9
1.3
0.3
1.3
1.2
0.3
0.9

58.9

11.4
29
0.2

20.3

10.9
2.8
0.5
2.2
1.5
0.4
0.7

45.3
13.3
34
0.3
21.4
5.0
13
0.2

58.5
19.5
5.0
0.3

Averages Average
Katza NR 18]} Eilat

30 52 44 126
28.2 29.4 16.5 25.0
5.9 17.7 5.5 11.3
1.1 2.4 0.8 4.0
0.2 0.6 0.3 0.4
5.5 33 0.8 3.0
6.2 3.9 1.0 2.2
1.1 0.5 0.2 0.8
1.1 1.2 1.3 0.7
31.7 45.6 55.2 44.8
11.1 27.6 14.6 18.6
2.0 3.8 2.2 6.6
0.3 0.6 0.3 0.4
27.6 14.5 24.0 22.2
11.9 9.6 11.6 8.5
2.2 13 1.7 3.0
0.4 0.7 0.5 0.4
6.4 6.9 3.3 5.4
5.7 6.8 2.6 3.6
1.0 0.9 0.4 13
0.9 1.0 0.8 0.7
45.2 57.2 39.3 47.9
9.8 14.4 11.2 9.2
1.8 2.0 1.7 33
0.2 0.3 0.3 0.2
35.7 25.9 22.0 27.9
8.5 14.5 6.9 9.7
1.6 2.0 1.0 3.4
0.2 0.6 0.3 0.3
56.7 52.5 52.3 54.1
10.5 14.8 14.6 7.7
1.9 2.1 2.2 2.7
0.2 0.3 0.3 0.1

SNV VRS PSR 9D TIIRD DO NN 2ONPT 92NN IDORIW MDIDT AN 21290 22 9w
ay (PRI 2172 D 2799) AR ININ DR 295077 D22 1TTRIRY 2OYRINMAT 2OTIIRD 203N 2%
NIN°I NIDIDN L2OINNT PXIRD ATIMT AR PR 72050 MW 2TPRY JPNT DRI ,IPNT N1V
STRP DRR AP X7 """ ,avun 10 B nma nawnn oons
Table B2: Summary of cover data collected in line transects at the monitoring sites. Data
iS given as average percent cover measured in all transects at each site (combination of
location and depth) with associated standard deviation, standard error and variance
coefficient, except for the "Eilat average' that is the average between sites. Density is
the number of colonies in a 10m transect, “Normalized” is for hard substrate.
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Figure B10: Size frequency distribution of coral colonies in the surveyed sites. Size
classes are: Small<5 cm; 5 cm <Medium< 15 cm; 15 cm <Large< 30 cm; Huge>30 cm.
Values are percent of the total colonies of each coral type at each site. Top —size
frequency distribution of counted coral colonies; bottom — the coral size frequency
distribution after correction of the bias of size counts in line transects (Zvuloni et al.,
2008).
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Figure B11: Top: Changes in the average size frequency distribution (corrected for
transect based count bias) of coral colonies between 2005 and 2014. Size groups are:
Small<5 cm; 5 cm <Medium< 15 cm; 15 cm <Large< 30 cm; Huge>30 cm. Bottom:
Changes in the density of “Small” colonies, corrected for bias and normalized to 1m?,
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Figure B12: The Live Tissue Index (LTI) for corals in the surveyed sites. The LTI is the
site average of the percent area of live/healthy coral tissue for each living colony.
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Figure B13: Changes in the state of coral colonies over time according to the average
percentage of living coral tissue (LTI) from all sites over the period 2004-2014.
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Figure B14: The Shanon-Wiener diversity index of coral taxa estimated for each site by
the EstimateS software (Colwell, 2005 ;http://viceroy.eeb.uconn.edu/EstimateS). Top-
changes in the diversity index at every site; bottom- changes to the "Eilat™ average
Shannon-Wiener diversity.
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Figure B15: Rarefaction curves of taxa richness based on colony counts, calculated with
the EstimateS software (Colwell, 2005 ;http://viceroy.eeb.uconn.edu/EstimateS). Top-
curves for each monitored site in the year 2013; bottom- curves for "Eilat reefs™ since
2004.
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Figure B16: Changes in the expected number of taxa per 1500 random coral colonies
since 2004 based on the rarefaction curves of the "Eilat reefs'.
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Figure B17: The twenty most abundant coral taxa in the reefs of Eilat in the years 2004-
2013, arranged according to their abundance in 2014.
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Averages Average
Katza Katza
10 20 NR5 NR10 NR20 IUI5 IUI'10 IUI'15 | Katza NR Ul Eilat

Acropora 6.91 4.03 7.61 2.99 9.25 2.83 2.39 2.76 3.86 10.82 2.22 4.85
Stylophora 3.87 3.56 4.39 1.04 134 3.97 1.84 2.67 2.55 4.05 2.25 2.84
Montipora 2.94 3.96 2.12 1.01 6.21 0.42 0.59 1.25 2.30 4.70 0.65 231
Echinopora 1.60 2.18 6.87 0.32 2.68 0.05 0.37 0.42 1.26 5.72 0.26 1.81
Goniastrea 191 1.12 3.76 0.74 1.84 1.90 0.66 0.31 1.07 3.68 0.72 1.53
Cyphastrea 2.16 0.88 1.07 0.38 1.93 2.92 1.65 0.67 1.09 1.77 1.38 1.46
Lobophyllia 0.80 0.27 8.73 0.07 0.42 0.00 0.00 0.00 0.39 5.75 0.00 1.28
Favites 2.13 1.99 0.35 0.42 2.18 0.96 1.03 0.84 141 1.44 0.80 1.24
Porites 1.32 1.21 0.88 0.21 3.59 0.00 0.64 1.65 0.87 2.25 0.70 1.19
Favia 0.76 0.90 0.55 0.87 0.42 2.34 0.83 1.30 0.56 1.11 1.16 1.00
Psammocora 0.71 1.42 0.27 0.07 2.34 0.00 0.00 0.21 0.70 1.23 0.06 0.63
Pavona 0.84 2.63 0.13 0.05 0.50 0.00 0.11 0.07 1.10 0.33 0.06 0.54
Turbinaria 0.05 0.09 1.09 1.26 0.00 0.82 0.03 0.31 0.05 1.53 0.28 0.46
Plesiastrea 0.15 0.98 0.27 0.15 1.15 0.37 0.24 0.27 0.35 0.77 0.24 0.45
Pocillopora 0.24 0.20 0.04 0.54 0.20 0.62 0.90 0.85 0.15 0.47 0.69 0.45
Mycedium 0.38 0.29 2.27 0.00 0.03 0.00 0.00 0.00 0.23 1.45 0.00 0.37
Gyrosmilia 0.00 0.12 0.00 0.04 0.07 0.00 0.81 1.44 0.03 0.05 0.69 0.31
Platygyra 0.35 0.12 0.85 0.22 0.39 0.39 0.02 0.10 0.17 0.85 0.12 0.30
Leptastrea 0.36 0.31 0.28 0.22 0.15 0.45 0.40 0.22 0.23 0.39 0.30 0.30
Goniopora 0.46 0.59 0.94 0.02 0.04 0.11 0.11 0.01 0.35 0.63 0.06 0.29
| Stony corals 29.50 28.60 43.67 11.63 3586 19.70 14.28 16.92 | 19.85 50.95 13.99 25.02

B2 2w PRIANT MDIDT TR LMWL AR (D9 NN 950) 2IRIDIT 2INMONT 2wy 32 haw
SMWIIT ANRD TN
Table B3: The twenty most abundant corals (% cover) in the monitored area and their

average cover in each site as a percent of the total transect length at each site.
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Figure B18: Cumulative percent cover of live corals, sand, rock and dead corals. Values
are averages of line transect values.
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Figure B19: Percent cover of live corals and density of coral colonies on the reef table
since 2007.
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Rarefaction Curves, Reef Table
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Figure B20: Top —Shanon-Wienr diversity of stony corals in the years since 2007,
bottom — rarefaction curves for coral genus diversity on the reef table since 2007

Rank | Reef Table Reef Front
1 Platygyra Acropora
2 Echinopora Stylophora
3 Acropora Montipora
4 Porites Echinopora
5 Millepora Goniastrea
6 Favia Cyphastrea
7 Stylophora Lobophyllia
8 Pocillopora Favites
9 Favites Porites
10 Cyphastrea Favia
11 Acanthastrea | Psammocora
12 Galxea Pavona
13 Hydnophora Turbinaria
14 Lobophyllia Plesiastrea
15 Plesiastrea Pocillopora
16 Leptastrea Mycedium
17 Seriatopora Gyrosmilia
18 Pavona Platygyra
19 Montipora Leptastrea
20 Goniastrea Goniopora

JINST IRMRY NOIMWT NRTR SINR2 (M09 IR 950) 2OXIDIT JANT OMRONR 20y 143 haw
Table B4: The twenty most abundant stony corals (by cover percentage) at the reef table

and the reef front sites.
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Figure B21: Top- correlation between stony coral cover and colony density in all the line
transects surveyed in 2013. Bottom - correlation between stony coral cover and colony
density in all the line transects surveyed in 2014.
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Figure B22: Change in the size-frequency distribution of coral colonies in Eilat, showing
a decreace in the share of "'small'* colonies, and a small rise in coral colony density this
year.
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Figure B23: Sites of the photo-survey of coral reefs along the Eilat coastline
(green markers).
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Figure B24: 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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Figure B25 : Eight years of documentation at permanent photo site Nature Reserve,
point A, looking west.
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All colonies captured in the permanent photosites
Site No. of Branching stony Non-branching stony | All colonies (stony, soft
Pictures corals corals and others)
No. of Area No. of Area No. of Area
colonies colonies colonies

NB 8 15 458 97 8,028 117 9,681
Dekel 19 44 4,466 160 26,695 239 35,393
Katzaa 21 105 6,375 274 13,110 435 21,735

NR 28 141 13,506 355 24,288 618 42,942

1l 24 72 5,334 479 13,190 611 19,092
Taba 18 33 7,365 214 16,258 313 27,018
Total 118 410 37,504 1,579 101,569 2,333 155,862

Colonies captured in full and considered for "growth" calculations
Site No. of Branching stony Non-branching stony | All colonies (stony, soft
Pictures corals corals and others)
No. of Area No. of Area No. of Area
colonies colonies colonies

NB 8 4 106 51 3,098 57 3,894
Dekel 19 16 2,006 82 6,465 115 9,999
Katzaa 21 73 4,257 179 5,194 285 10,230

NR 28 87 4,974 206 10,683 355 18,285

Ul 24 48 2,308 338 8,514 432 11,341
Taba 18 11 1,207 116 4,587 163 7,323
Total 118 239 14,857 972 38,542 1,407 61,072

.2014 7537 nIwa 21797 P02 IDORIW DIXIMYNT NIZWIM IDORY DOV 51N 21990 152 haw
2obopasa avn: 2w nnl L(K-pixel-2 1) gow 21nm Suon nuw R "'a%mER naww o
SRR URD 29mIRIRT D10 DR n1an YNNI MapIY 20w P RN pab T 1w nin by

SRR M TNIRY IR TTAT IV NIAWYAT TURDY Mawn 9o ahynb
Table B5: Summary of the areas and number of corals surveyed in the 2014 photo-
survey session. The “area” of a colony is its pictured area given in k-pixels. Areas are
given in pixels to allow for inter-annual comparisons and to avoid inaccuracies of
calibration to “real” surface area. Top: the data for all colonies, Bottom: the data for
colonies considered in “growth” calculations.
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Figure B26: Top — Changes to the stony average number of stony coral per picture
recorded in the permanent phot-sites since 2004. Bottom — the changes in stony coral
number per measuring unit in the line-transect survey (red) and the permanent photo-
site survey (blue).
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Figure B27: Distribution of the main taxa groups comprising reefs at the permanent
photo-sites in 2014, according to the relative (percent) area which they occupy.
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Figure B28: Colony recruitment and death for all corals (top) and for stony corals only
(bottom) at the photo-survey sites in 2014. 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 B29: Top - changes to the average area of stony corals per picture at the
permanent photo-sites since 2004. Bottom - changes in the average stony coral area per
picture in the ""Eilat Reefs", measured since 2004 in the permanent photo-sites.
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Coral taxa at the photo-sites
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Figure B30: The twenty most abundant corals (by area) in the 2004-2014 photo-surveys.
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Figure B31: 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.
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Figure B32: The average density (colonies/square meter) of the coral genera found in the
lagoon in 2004 - 2014. Top: the dominant coral taxa, bottom- year to year changes are
statistically significant (ANOVA).
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407 Relative Coral Abundance
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Figure B33: Relative abundance (by colony number) of the 10 most abundant coral
genera in the lagoon (these total about 95% of all colonies).

2

Species N Relative abundance (%) N/m
Stylophora | 64 33.68 0.63
Millepora 37 19.47 0.36
Rhytisma 26 13.68 0.25
Favia 20 10.53 0.20
Favites 9 4.74 0.09
Acropora 6 3.16 0.06
Seriatopora 5 2.63 0.05
Platygyra 4 211 0.04
Pavona 3 1.58 0.03
Xenia 3 1.58 0.03
Echinopora 2 1.05 0.02
Nephthea 2 1.05 0.02
Acanthastrea | 1 0.53 0.01
Astreopora 1 0.53 0.01
Cyphastrea 1 0.53 0.01
Hydnophora | 1 0.53 0.01
Leptastrea 1 0.53 0.01
Litophyton 1 0.53 0.01
Porites 1 0.53 0.01
Sympodium | 1 0.53 0.01
Turbinaria 1 0.53 0.01

°318 B (Y127 TR NI2wIR 150R) NYXIRAT JNIDIDIY NIOAT INIIDN NIRRT Do 162 93w
ST INZRIW DINRIRT
Table B6: The number of colonies, relative abundance and average density (colonies
per square meter) of the coral taxa found in the lagoon.
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Figure B34: Changes in coral diversity in the lagoon since 2004, according to the
Shanon-Wiener index, estimated using the EstimateS software.
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Figure B35: 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 is defined by the measuring tape
and whose width by the 1 meter long cross-arm. Photo: Tomer Shaulov
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IUI-5 IUI-10 NR-5 NR-10 Lagoon
Density Number | Density Number | Density Number | Density Number | Density Number
Diadema 0.62 124 0.95 189 0.37 148 0.21 85 0.27 107
Other Urchins 0.27 54 0.27 53 0.45 180 0.04 16 0.51 202
Total Urchins 0.89 178 1.21 242 0.82 328 0.25 101 0.77 309
Starfish 0.01 2 0.01 2 0.003 1 0.02 6 0 0
Feather star 0.58 116 0.74 148 0.75 300 0.43 173 0.01 3
Sea Cucumber 0.05 10 0.03 5 0.17 67 0.09 35 0.05 18
M? surveyed 200 200 400 400 400
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Table B7: Total abundance and average density (number per 1m?) of mobile
invertebrates at the monitored sites.
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Figure B36: The average density (per m?) of mobile invertebrates at the sampling sites.
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Figure B37: The average density (individuals per m?) of Diadema setosum (top) other
urchins (middle) and all sea urchins (bottom) at the sampling sites.
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Figure B38: The average density (per m?) of feather-stars (top) and Sea Cucumbers
(bottom) at the sampling sites.
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Photo: N. Segev

2wy (Holothuria (Semperothuria) flavomaculata) m7ipa-2372 9993 1272 2° 7199 :392 1R
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Figure B39: Yellow-spotted sea cucumber (Holothuria (Semperothuria) flavomaculata)
documented for the first time at the Gulf of Agaba. Five individuals were counted at the
shallow Nature Reserve site (NR-5).
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Figure B40: A) Algae settlement plates. Two plates in the array are exposed to grazing
by herbivores, and two are protected by a wire cage. Photo: Nitzan Segev (B) Every
month divers replace the two settlement plates that have been in the sea for two months.

Photo: Ruti Reef.
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Figure B41: Mixing depth versus the annual average potential benthic algae growth on
the reef slopes across the 1UI since 2004,
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Figure B42: Average chlorophyll a on exposed (diamonds) and caged (squares)
settlement plates since 2004. Each point represents one month (calculated as an average
of three plates submerged in the sea for two months).
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Figure B43: 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 B44: Average chlorophyll a on exposed (diamonds) and caged (squares)
settlement plates at the Nature Reserve since 2007. Each point represents one month
(calculated as an average of three plates submerged in the sea for two months). Top —
the lagoon, middle — at 5 meters depth, bottom — at 20 meters.
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Figure B45: Distribution of reef fish according to trophic level since 2007.

66



Taxa Dweller* Tropic level* Occurrence
Blenniidae/Gobiidae C 59
Pomacentridae
Amphiprion bicinctus 4 5
Chromis dimidiata A 33
Chromis viridis o V4 716
Dascyllus aruanus < 4 33
Dascyllus marginatus = z 135
Neopomacentrus miryae © 4 909
Pomacentrus sulfureus V4 1
Pomacentrus trichourus O 85
Other Pomacentridae Z
Pseudochromidae C 75
Acanthuridae
Ctenochaetus striatus/Acanthurus nigrofuscus H 18
Zebrasoma sp. H 23
Other Acanthuridae H 4
Balistidae C 22
Caesionidae Z 33
Chaetodontidae
Heniochus sp. CO 2
Other Chaetodontidae CcoO 36
Labridae
Bodianus anthioides C 10
Coris aygula C 3
Cheilinus lunulatus C
Gomphosuse caeruleus p C 6
Labroides dimidiatus & C 3
Thalassoma sp. o C 28
Other Labridae C
Lethrinidae C 4
Mullidae C 47
Ostraciidae C
Pomacanthidae C 8
Serranidae
Pseudanthias squamipinnis 4 259
Variola louti P
Other Serranidae C 9
Scaridae H 39
Scorpaenidae C
Siganidae H
Tetraodonitidae/Diodonitidae H
others 33
Total 2638
Atherinidae P Z 300
Corals with fish 108
Corals without fish 94
* Cryptic - close to/hides within coral/rock

Pelagic - away from coral/rock

*%

NTOITOQOO
o

Carnivorous
Coralivorous
Herbivorous
Omnivorous
Piscivorous
Zooplanktivorous

SIRDR DI N DR ONINTI PRI 23T Nsw (82 hav

Table BS: Fish abundance of at the Coral Beach Nature Reserve.
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Figure C1: Map of the coastal-water monitoring stations in the territorial waters of
Israel in the Gulf of Eilat.
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Table C1: Locations of the coastal-water monitoring stations.
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Figure C2: Monthly pH values at all coastal water monitoring stations since October
2006.
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Figure C3: Monthly alkalinity at the coastal water sampling stations since 2004.
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Figure C4: Monthly concentrations of total 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 (PO,) at coastal-water sampling stations since
2004.
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Figure C7: Monthly concentrations of silicate (Si(OH),) at the coastal water sampling
stations since 2004.
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Figure C8: Monthly concentrations of dissolved oxygen at the coastal water sampling
stations since 2004.
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Figure C9: Monthly concentrations of chlorophyll a at the coastal water sampling
stations since 2004.
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Figure C10: Salinity at the coastal water sampling stations since 2004. Gaps in the data
reflect failure of the analytical instrument.
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Figure C11: Temperature at the coastal water sampling stations since 2004,
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Figure C11: Secchi depth measurements at the coastal water sampling stations since
2004.
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Parasite

weight

length

fork

No. location | *° o Ie((r;r?]t)h sex | Scler. | Gyliauc. | Proc. | Cucul. | Opist. | Hexan. date

1910141 9] 943 | 205 | 55 |ND| 2 1 19.10.14
1910142 9] 100.3 | 20 5.7 | ND 4 1 19.10.14
1910143 1] 183.4 | 25 8 ND 4 4 19.10.14
1910144 1] 109.7 | 21 6 ND | 14 1 19.10.14
1910145 9] 99.6 20 6 ND 2 1 19.10.14
611141 9] 179.7 | 24 7.5 | ND 11 6.11.14
611142 18] 179.3 24 7 ND | 10 2 1 6 6.11.14
611143 18] 273.8 | 28 7 ND | 3 5 6.11.14
611144 18] 232.2 | 28.5 8 ND 2 4 6.11.14
611145 Il 176.8 | 24.5 8 ND 9 5 2 6.11.14
911141 i 1126 | 21 6.5 | ND 1 5 9.11.14
911142 i 202.2 | 26 85 |ND| 2 7 9.11.14
911143 i 107.1| 19.5 7 ND 1 1 2 9.11.14
911144 1] 202.7| 255 | 85 |ND| 4 1 2 9.11.14
911145 1] 108.4 | 19.5 | 6.2 |ND| 13 1 3 9.11.14
911146 i 155.6 | 24.5 8 ND | 27 6 3 4 9.11.14
911147 Il 54 16.5 | 53 |ND| 16 3 2 9.11.14
112141 Il 108 20 6.7 | ND 3 1.12.14
112142 [9]] 100.5 | 20.5 6.5 | ND 7 1 1 1.12.14
112143 9] 124 22 6.7 |[ND| 3 3 1.12.14
312141 Il 175.3| 25 9 ND 4 3.12.14
312142 Il 174.7 | 28 9.8 |ND| 7 3.12.14
312143 Il 234.1 | 27 8 ND 3.12.14
312144 Il 100.2 | 19 55 |ND| 12 2 3.12.14
312145 Il 1125] 20 7.5 | ND 1 3 3.12.14
312146 Il 105 19 7 ND 2 3.12.14
312147 Il 100.4 | 19.2 | 6.6 | ND 2 1 3.12.14

097 PW 1w 2ATA D713 0501 MW 922 .0%3T72 0°°Vn 29900 YW DY W 0T MY I 110N

TR R ,Gyliauchen sp. Pama AR 0PI YT D237 IRNAI KD AW 03

SRBIDI2OIINRIODT PR IR WA 1290 9372 1501 270U 123 9av
Table C2: Helminth parasites found in Siganus rivulatus sampled near the 1UL.

.7292 7R 372 X¥n1 Cucullanus sigani
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Figure C13: Rarefaction curves of S. rivulatus helminth parasite Species Richness
calculated using the EstimateS software. Top: Observed Richness, Bottom: Estimated
Jacknife-1 Richness.
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Figure C14: Prevalence of the six gut parasite species examined in S. rivulatus.
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Figure C15: Intensity of infection of the six gut parasite species examined in S. rivulatus.
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Figure C16: Bush Index for the importance of infection of the six gut parasite species
examined in S. rivulatus.
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Figure C17: Organic matter in sediments in January 2008, app. half a year before the
fish cages were removed, in July 2008 right after cages were removed and in 2009-2014.
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Figure C18: Live foraminifera individuals per gram dry sediment at sampled locations
since 2008, right after fish cages were removed from the area. Error bars are minimum
and maximum values.
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Figure C19: Size frequency distribution [pm] within the dominant species in the
sediment at the northern beach, O. ammonoides.
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Figure D1: Temperature profiles measured using a CTD during the monthly monitoring
cruises. Station B is the southernmost and deepest, Station A is on the
Israeli/Jordanian/Egyptian border at ca. 700 meters depth, and the Fish Farms station is
close to the northern shore of the Gulf at ca. 50 meters depth.
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Figure 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 (400m to 700m) at Station A since
2000. Data from the years 2000-2002 were collected during the Peace Park Project and are
provided courtesy of prof. J. Erez and prof. B. Lazar.
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Figure D4: Salinity profiles measured during the monthly monitoring cruises. Station B
is the southernmost and deepest, Station A is the southern station on the Israeli/
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Jordanian/ Egyptian border at ca. 700 meters depth, and the Fish Farms station is the
close to the northern shore of the Gulf at ca. 50 meters depth.
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Figure D5: Changes in salinity at Station A since 2004. Black dots represent the
sampling depths.
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Figure D6: Dissolved oxygen concentration profiles measured during the monthly
monitoring cruises. Station B is the southernmost and deepest, Station A is on the
Israeli/Jordanian/Egyptian border at ca. 700 meters depth, and the Fish Farms station is
close to the northern shore of the Gulf at ca. 50 meters depth.
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Figure D7: Changes in concentrations of dissolved oxygen in the water column at
Station A since 2004. Black dots represent the sampling depths.
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Figure D8: Changes in the dissolved oxygen inventory in the water column at Station A
since 2004. Top: monthly inventories, Bottom: annual average
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Figure D9: Changes in dissolved oxygen concentrations in 400m to 700m water depth at
Station A, since 2000.
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Figure D10: Depth profiles of pH values measured during the monthly monitoring
cruises. Station B is the southernmost and deepest, 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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2006. Black dots represent the sampling depths.
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Figure D12: Alkalinity profiles measured during the monthly monitoring cruises.
Station B is the southernmost and deepest and Station A is on the
Israeli/Jordanian/Egyptian border at ca. 700 meters depth.
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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 deepest, Station A is on the
Israeli/Jordanian/Egyptian border at ca. 700 meters depth, and the Fish Farms station is
close to the northern shore of the Gulf at ca. 50 meters depth.
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Figure D15: Nitrate (NOjz) concentration profiles measured during the monthly
monitoring cruises. Station B is the southernmost and deepest, Station A is on the
Israeli/Jordanian/Egyptian border at ca. 700 meters depth, and the Fish Farms station is
close to the northern shore of the Gulf at ca. 50 meters depth.
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Figure D16: Changes in the concentration of total oxidized nitrogen (TON= NO3;+NO,)
in the water column at Station A since 2004. Black dots represent the sampling depths.
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Figure D17: Changes in the nitrate (NO3) inventory in the water column at Station A
since 2004. Top: monthly inventories, Bottom: annual average
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Figure D18: Changes in nitrate concentration water depth of 400m to 700m at Station A
since 2000. Data from the years 2000-2002 were collected during the Peace Park Project
and are provided courtesy of Prof. J. Erez and Prof. B. Lazar.
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Figure D19: Phosphate (PO4?) concentration profiles measured during the monthly
monitoring cruises. Station B is the southernmost and deepest, Station A is on the
Israeli/Jordanian/Egyptian border at ca. 700 meters depth, and the Fish Farms station is
close to the northern shore of the Gulf at ca. 50 meters depth.
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Figure D20: Changes in the concentration of phosphate in the water column at Station A
since 2004. Black dots represent the sampling depths.
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Figure D21: Changes in the phosphate inventory in the water column at Station A since
2004. Top: monthly inventories, Bottom: annual average
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Figure D22: Silicate (Si(OH),) concentration profiles measured during the monthly
monitoring cruises. Station B is the southernmost and deepest, Station A is on the

Israeli/Jordanian/Egyptian border at ca. 700 meters depth, and the Fish Farms station is
close to the northern shore of the Gulf at ca. 50 meters depth.
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Figure D23: Changes in the concentration of silicate in the water column at Station A
since 2004. Black dots represent the sampling depths.
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Figure D24: Changes in the silica inventory in the water column at Station A since 2004.
Top: monthly inventories, Bottom: annual average
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Figure D25: Particulate organic carbon (POC) concentration profiles measured during
the monthly monitoring cruises. Station A is the southern station on the
Israeli/Jordanian/Egyptian border at ca. 700 meters depth.
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Figure D26: Chlorophyll-a concentration profiles measured during the monthly
monitoring cruises. Station B is the southernmost and deepest, Station A is on the
Israeli/Jordanian/Egyptian border at ca. 700 meters depth, and the Fish Farms station is
close to the northern shore of the Gulf at ca. 50 meters depth.
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Figure D27: Changes in the concentration of chlorophyll-a in the water column
at Station A since 2004. Black dots represent the sampling depths.
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Figure D28: Concentrations of chlorophyll-a at Station A at the surface and at water
depths of 40 and 100 meters since 2000. Data from the years 2000-2002 were collected
during the Peace Park Project and are provided courtesy of Prof. J. Erez and Pro. B. Lazar.
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Figure D29: Monthly primary productivity and Chl-a concentrations at the upper water
column.
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Figure D30: Integrated values of primary productivity in the upper 100m of the water
column, based on the monthly productivity profiles presented in Figure D30.
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Figure D31: Monthly phytoplankton concentrations of prokaryotes (Synechococcus and
Prochlorococcus), and pico-eukaryotes in the water column at Station A.
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Figure D32: Monthly integrated phytoplankton abundances in the upper 250 meters for

prokaryotes (Synechococcus and Prochlorococcus) and pico-eukaryotes at Station A,

and their relative abundance since February 2012. Top — according to the cell count and

bottom — according to biomass.
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Figure D33: Monthly concentrations of hetrotrophic bacteria in the water column at
Station A.
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Figure D34: A double plankton net (*'Bongo™) towed from the boat in deep waters.
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Figure D35: Monthly zooplankton concentrations at the upper 100m of the deep sea.
Top - all zooplankton, bottom — divided to size fractions filtered on 1000, 500 and 200
pm filters (green, red and blue, respectively).
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Figure E1: Chlorophyll a concentrations sampled daily at the Underwater Observatory
jetty in 2014 (red line) and the long-term average (1988-2013, green line). Black lines
mark the 90% of all accumulated data.
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Figure E2: Daily sea surface temperatures measured from the Underwater Observatory
jetty during 2014 (red line), the average SST for 1988-2013 (blue line), and long-term
average (1-weekrunning mean) minimum and maximum values from 1988 to 2013.
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Figure E3: Top — Daily sea surface temperatures measured from the Underwater
Observatory jetty since 2002. Linear regression represents the long term trend of rising
SST since 1988 (data courtesy of Prof. Amatzia Genin). Bottom — Annual average SST.
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Figure E4: The meteorological station at the end of the 1UI pier.

SRUIDIOIIN-PI2T ST DR AT TIP MIMDIMINURT TAANT 1457 R

Description Manufacturer | Model
Wind monitor MA (speed & direction) Young 05106
Air temperature and relative humidity Campbell HMP45C
Casing for temp & RH Campbell 41003
Barometric pressure Young 61202
Barometric pressure port (to minimize wind effect) | Young 61002
Global radiation Kipp&Zonen CM11B
UV radiation Apogee SU-100
PAR radiation Li-Cor LI1-190SA
Water pressure Campbell CS455
Water temperature Campbell 108

Data logger Campbell CR1000

SRWIDIZINIR-P27T PIORT DR AT IR NIMDITIRVAT TIANT IR 29293707 2IWAIT N 117 93w
Table E1: Setup of the meteorological station at the end of the 1UI pier, list of sensors.
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Figure E5: Top- Maximum daily wind speed (m/sec). Bottom- Maximum daily wind
speed and direction since January 2007. This year’s wind measurements are marked by

red squares.
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Figure E6: Maximum and minimum (red and blue, respectively) daily air temperature
above the sea.
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Figure E7: Maximum daily global radiation (top), ultraviolet radiation (middle) and
photosynthetically available radiation (bottom).
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humidity over the sea.
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Figure E9: Maximum and minimum (red and blue, respectively) daily water
temperature at ~2m depth.
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Figure E13: Weekly dust concentrations in the air above the sea. Dust is measured on

filters through which air is continuously pumped.
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Table G1: List of stony corals and the number of colonies of each taxa found in the coral
reef line-transect survey, 2014.

Eilat
Genus IUI Katza NR Total
Acanthastrea 21 16 11 48
Acropora 83 138 222 443
Agariciella 1 2 3
Alveopora 1 1
Astreopora 6 5 19 30
Balanophillya 1 1
Blastomussa 1 1
Coscinaraea 15 6 8 29
Ctenactis 4 4
Cynarina 1 2 3 6
Cyphastrea 117 74 66 257
Echinophyllia 3 6 5 14
Echinopora 11 73 160 244
Favia 120 40 48 208
Favites 86 116 72 274
Fungia 1 2 1 4
Galaxea 2 9 5 16
Goniastrea 41 60 126 227
Goniopora 6 15 13 34
Gyrosmilia 50 2 5 57
Herpolitha 1 2 3
Hydnophora 2 3 3 8
Leptastrea 31 22 20 73
Leptoseris 3 1 4
Lobophyllia 13 50 63
Millepora 55 3 6 64
Montipora 51 129 141 321
Mycedium 12 25 37
Oxypora 1 1 2
Pachyseris 1 1 2
Pavona 5 83 15 103
Platygyra 9 9 14 32
Plerogyra 2 2 4
Plesiastrea 16 14 16 46
Pocillopora 29 7 13 49
Porites 46 58 85 189
Psammocora 6 37 43 86
Seriatopora 12 1 13
Siderastrea 21 2 23
Stylophora 130 127 128 385
Turbinaria 3 3 6 12
Total 969 1106 1345 3420
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Table G2: list of colonies (of all types) that were recognized in all permanent photo-sites,
in 2014.

Genus NB Dekel | Katzaa NR Ul Taba | Total
Acanthastrea 0 1 3 4 21 0 29
Acropora 5 33 49 87 15 8 197
Alveopora 1 1 1 3 0 10 16
Astreopora 2 0 0 5 2 1 10
Balanophyllia 1 2 0 2 1 0 6
branch sp. 2 1 21 13 7 0 44
Coral sp. 0 0 0 0 1 1 2
Coscinaraea 1 1 0 1 2 2 7
Ctenactis 0 0 0 3 0 0 3
Cyphastrea 2 10 17 3 61 18 138
Echinophyllia 2 5 1 1 3 8 20
Echinopora 6 15 32 69 14 5 141
Favia 6 10 16 10 81 31 154
Favites 11 14 49 31 59 17 181
Fungia 0 0 5 3 1 2 11
Galaxea 2 1 4 1 0 0 8
Goniastrea 14 18 28 77 97 44 278
Goniopora 0 4 0 3 0 0 7
Herpolitha 0 0 0 2 0 1 3
Hydnophora 2 0 0 0 0 6 8
Leptastrea 6 0 11 6 46 11 80
Leptoria 0 1 0 0 2 1 4
Lobophyllia 7 6 6 8 6 0 33
Lobophyton 0 0 0 1 0 0 1
Millepora 0 3 1 2 35 45 86
Montipora 1 16 40 32 7 6 102
Mycedium 2 2 7 4 0 0 15
non branch sp. 1 8 19 17 28 15 88
Oxipora 1 0 0 0 0 0 1
Palythoa 1 0 0 1 2 3 7
Pavona 0 5 15 14 3 2 39
Platygyra 10 4 0 7 25 13 59
Plerogyra 2 1 0 0 0 0 3
Plesiastrea 0 0 4 4 10 2 20
Pocillopora 2 4 2 12 7 9 36
Porites 13 32 15 16 9 19 104
Psammocora 2 3 1 1 1 0 8
Rhytisma 0 4 5 22 2 5 38
Sarcophyton 0 0 2 1 1 2 6
Seriatopora 0 0 6 8 0 0 14
Sinularia 0 0 2 0 0 0 2
Stylophora 6 6 27 21 43 16 119
Tridacna 0 0 0 0 0 1 1
Tubastrea 0 0 0 0 1 0 1
Turbinaria 2 0 0 1 0 0 3
Xenia 2 23 27 81 5 0 138
Total 115 234 416 604 598 304 | 2271
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2014 nawsa =W NNR MPYD nbav LS.

0oyNaND 792y 2% | NTAYH NHIVN M1 70N mMY991 N0 TPIND
LINTM 1MV 5y 0.3 MmN NN DY Y5 NINN NONT AN
70,00 13 YW1 Y9 NYON mNd YW YNy 0T
NN NV DNDON
-NNN NINNIN
, MV DY : NN 1 9y ASP NN VYW NN 18 N7
Rralalivatsl] NONPI MO DPNW | NPMD ARHND NN
SN NPNHNI MIN DY NN MIX MIAY»NN
nMYI NINON NNNYI
523y 1 oMM MY MNONT NOUIN INY 8
MINDNT NVLINY

IONIN D23y N0 6 NINND PANRNYN | 16,1800 4 DOVILN 24 N9
P I NN 8 PPN 16 ,pH | -0 MVMN + NPON DT
mnn GINN TIRY NINN 8

FACS 8 99195 8
IONIND D23y ,1M0 8 SV NPV D | INNN 78, DOVINIL 78 AN 12
P, DDANTNY | 39 nvavphN 39 ,pH 62 | FF OS A :nannd mvan

2995 25 minvon

FACS 40
70 5NN DAY 5 DN MY MINANT NN AN 19-23
70,00 13 MNHNT NN MNHNT NVIN
M1,52)y,70 3 mNd NN MINDNT 24 DINT INW 26-27
TINYRIN NN TIYNI NN
MY, PN, Sy 2 NONNI NN I 30 MNONT 6 AN 29
NOPIVNINIID NOPININIT OINT

NHona
SN0 Dy 1 5y ASP NTTH nYMY 6 N 30
10NPI MIIONM MY ARNY NN
NPNNIA MSN HY NPIN MIX MAYHNN
nMYa A\ e)ak!
LIONTIND 7V DY 0.3 mnd NI DY 93 NNX NINT N9
PAVAIRAN RN NV X9NM0ON mNnd SY nvny 0T
NN NV DNION
-NNMN NANNHN
923y O, IV o3 MNOT NDUIN MNOT NOLIN NI 1-5
PN, I, NP DN W MVONNN | TIVY MNONT  NHOIN
YTV NIT NN + DN
MY 523y : NDYN 1 5y ASP NTTH DPMo18 N9 6
P PV NONPI MIIVYMN nMmY - RN 1YY
2NN NPNMI MN OV PN MSX - MAYHNN
nMwa NN NNYI
:TAYNI NTHAY
b)Y

923y O, MMV oM 3 MNONT NVDIN MNPONT NVIN N2 9-13
PN, I, NP DM TIDY MVONNN | IV MNONT  NHUIN
YTV MIT NN + DN
1,523Y,70 3 mMnd NN MINDNT 24 DT NI 10-11

TPENYUNIN NNINN

TINYUNI DN
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LONTIN DY, 7V 6 NINND PANNNYN | 16,1800 4 DUV 24 N9 18
[EalARAY NN 8 ,MPPYX 16 ,pH )N DT
mMAoN | =N MOYMDX + NPoN 0T
FACS 8 991195 8 NN TN NN 8
LIONIN DY,V 10 SV NPV D | I¥N0N 78, DYVIIVY 78 NI 19
Pm NN NTMY | 39 nvdpon 39,pH 62 | FF OS A :mannb nivan
2995 25 minvon
FACS 40
SN DAY 1 DYTON ANP NN nmmo 6 ININ29 25
NONP MV nYMS ARNIND  DDY
NPNMI MIN SV NPNNM MSX MAYHNN
nMmv31 NONa
MY, PN, Dy 2 NONNMI NN I 30 MNONT 6 N9 26
NOPIVANITN NOPIVNNIT DINT
bk
LN 1MV DY 0.3 NI NN DY 95 NNX ROMT NN
70,180 WA DY9NYON mNd YY MYnNy owT
NN NV DPNDON
M-NNN NINNN
523y 58N, NIV oM 3 MINDYT NDIIN MINDYT NN 2-5 XM
PN, N, Y 02N T2 M2NNN | 192597 MINONT NPIN
YMIV NYT NN + DXNN)
M,52)y,70 3 mMnd NN MNONT 24 X1 10-11
TINYNRIN MININON TIYRI MY DT
MY DY NIV 1 SYTON ANP NN NPMo18 XM 12
SN NPV NONPI MO nYM>  ARHIND DY
P, NPNMI MIN OV NN MXN MAYHNN
:TAYNI NTAY MYl NINON NNNYI
b))
523y 0.5 5y AP NN MNONT 18 NNMP XM 13
NONPI MIIVIM NOION ,IOMNNIPAL | DINNON MNd NPT
NPNMI MN OV AVWNNY 0NN naY»NNN NPMY1
Y1
SIONTN DY, 70 3 NNINNN P2 INIYN 30N 4 DOVIILN 24 N 17
EalAIRA NN 8 MYIPYN 16 pH 16 | -0 MVOIN + NPON DT
mnYn GIND TINRY NINN 8
FACS 8 ,291m55 8
5NN D3y, MV 10 SV NPV D | INNN 78, DIVIIVY 78 N 18
P?m, NN NTY | 39 nydpON 39 ,pH 62 | ,FF OS A :mannd nivan
,99917195 25 minvon
FACS 39
92y, 5NN, NNV 10 MNPONT NVIN MNOIT NVUIN N 19-28
PN, I, NP MM TIDY MVONNN | TIVY MNONT  NHOIN
oMM
MY, PN, Sy 2 NONRNMI NIWN M 30 MNDNT 6 X 29
NOPIVANIN NOPIVNINIT DT
AghJakl
,92)Y : NN 1 2YON ANP NN DM vy \n 27
ONIN NONP MV APMY WY ARNINY 199N
NI MIN SV NPNNIA MIN MIAYHNN
:1172YyN1 DAY vl ATAVNN YN
Ak
MY, PN, Sy 2 NONNPI NN Y 3N MNONT 6 N 31
NOPINININ NOPIVANIT DINT
X192
LINOMNND LMY, Y)Y 0.3 mMNd NPT DY Y5 NNN NPT 99N
189 P 0NV H¥99ON mMNo Y neNYy DT

nNY NIV D>NNYON
-1 NANNN
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NP 53y NN 1 9YON ANP NN NPMo18 979N 3
(WP MVY NONPI M2V nYMY ARHNY 19N
PIN,ONNN NPNHNI MIN DY NN MINX MIAY»NN
:11TAYNIa NTHAY vl NIMNON NMNYI
92)y
5y 0.5 | 9y aNp NN MINONT 18 NN 59N 4
10NPI MOV NN ,TVMMNINIYII 29171957 MNOD NPITa
NPNNI MIN DY aUNNY OMNMN mav»nnn nYMmda
YA
,IN DY NV 3 [ PINNN P NIRNYN 0N 4 DOOVILY 24 9MaN 7
[EalARMY nMYN 8 MYIVPOHN 16 pH 16 | -0 MVIIN + NPON DT
mMPYoN NN TNXD NNNN 8
8,29597195 8
FACS manx,
AN IR R TG) 6 S NPV TN | INNN 78, DXLV 78 979N 8
Pm NN NTMY | 39 nvdpon 39,pH 62 | FF OS A :mannb nivan
2995 25 mindon
FACS 39 mnx
1,52y, PN 3 mMNd NN MNONT 24 DN 22-23
TINYNIN NI TNIYRT M DT
923y : 0D 1 5y ASP NTTH DPNMY vy 99N 27
SN NONPI MIIVYMN NPMY YY NRNIND NN
:1T2YNIa NTHAY NPNINIA MSN HY NPNINIA MSN MAY»NN
523y VA
MY, PN, Sy 2 NONRNPI NN I 3N MNONT 6 59N 29
NOPIVNINIID NOPININIT OINT
NHon2
oMM, MY, DY 0.3 mNd NN .DY 95 NN NINT INND
P, 13 NV XNDON MNd Y HOIRPRY DT
NAN NIV X9 NON
-NNMN NANNHN
523y YNNIV o3 MNXDT DY MPOIN NN 1,4,7
Al MYIN
SNNND LMV DY 1 SYTON ASP NTTH | ANNND .NPMD 18 NNRNIN NN 8
EalaIRA Y NONPI MIIVNMN | NP IMNN NNNIYN NPAMY IRIND NN
NPNNII MSN HY NINONT 18 NPNINIA MEN MIAYHNN
nMwa NOIN ,IVNMNINIZI NINON NNNPYN INNA
aWNNY OMNMN
5y 0.5 | 9y aNp NN MINONT 18 MNP NN 9
10NPI MIIONM NOIN ,IVMMNINIZII 99917195 NP
NPNNI MIN DY aUNNY OMNMN
nMYI
,9Y IV 6 | TINNN P2 NN N8N 4 DOV 24 IND 12
P, ONIN nMYN 8 MvpYN 16 pH 16 Y9N DIVT
MSn | -0 MPON + NN DT
FACS 8 ,99y55 8 NN TN nINN 8
IONIND D23y ,7M0 6 SV NPV D | INNDN 78, DIVIIVY 78 NN 13
Pm NN NTMY | 39 nydpdN 39, ,pH 62 | FF OS A :mannd navan
;229 M3 25 MNYN B mnm
FACS 39 | D770 DY Namwn moan
92y SN,V o MINODITNVOIN | 180N 78, DYVIILN 78 NN 14-29
P W DY | 39 NIYPYN 39 ,pH 62 MyYOIN

,2°977195 25 mndHn
n9INRFACS 39 momn
AYNNIA NIV MINONT
MNDNT HY MIOIN
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”,52Y,PM 3 mMNd NN MNDNT 24 NN 19-20
TINYNIN NNINN THPNYNT NN DT
LIV N P | DAy oyl MV NN PO TIND DNINON NP0 NN 25
92y | M»YNOINY NDIDM NNNIYIA DOINNN YA DONN MDY
no»dN + .2AWNND 0NN TN NTAVOIN INNA
DINMN
awnna
523y ,7M0 8 | nTayorl VN NN PO TINT DNINON NPID NN 26
MYy NV NN NNV DONNN NV DONN MDYN
no»dn + AvNnY 0MNMN TN DTV INNA
DINMN
awNna
701 9 NN 1 S5Y NYYNI DTN 9nx1 ADCP nasn NN 26
MYNNNI D2 0NN NN NTAVNHD OM09% NTTN PWIN NIANN
ADCP von
MY, P, Sy 2 NONNDA NOIWVN MM 3N MNONT 6 SN 27
POPIVNINIID NOPITNNIT DT
NHona
;0 8N PN | nTay oyl NIWN NN PO TIND DINNON NP0 NN 28
k)Y N9 NDIDM NNNIYIA DONNN YA DONN MDY
no»dM .AvNnNY 0NN TN DTV INNA
DINIMN
awNna
,920Y : NN 1 5N asp nmm DYMY wY NN 29
SNIN 10N MV PN WY NXNINY NDYS
:TAYNI NTHAY NPHNI MSN OV NPHINMI MSN MIAY»NN
523y YA
523y 0.5 5y AP NN MNONT WY NP NN 30
NONPI MHIVSMN NN VYNNIV 9919510 MNd NP>Ta
NPHN MSN OV aWNNY DNMN mav»nnmn nYMda
mMva
B R AN DS EPERIY 0.3 mNd NPT DY Y5 NNN NPT »y
EalaIRA Y .IV1A D9 NMYON MmN SY NP DT
NIHN NIV DN NHON
-1 NONNN
LIV 8 PN | DAy oyl MWD NN PO TIND DINNON NP0 n» 1
523y noYN NOIOM NNNHYL DONNN NV DONN MY
no»dM .AVNnY 0NN N NTAVHN INNI
DINMN
awnna
;0 8 P | DAy oyl NIWN NN PO TIND DINNON NP0 Y 2
523y N9 NDIDM NNNIYIA DONNN YA DONN MDY
no»dM .AvNnNY 0NN YN NTAVHN INNI
DINIMN
awNna
LIV 8 PN | DAy oyl VN NN PO TIND DINNON NPID M 8
523y noYN NOIOM NNNHYL DONNN NV DONN MY
no»dM .2AvNnND DN TN TN INNA
DINMN
awnna
HNN LNV DY 1 SYTON AP NTTH | ANNND .NPMI 18 NRXIN NP9
PalaIRA Y NONPI MIIVNMN | NP IMNN NNNIYN NPMY NIRIND NDON
NPHMI MSN OV MNDNT 18 NPHMI MIN MIAY»NN
VA NDIN ,T0MMNMNIYNI NINON NNV INNA
aUNNO DINMIN
S0 N PN | NdN oYL VN NN PO TIND DNNONR NP0 " 10
523y NnoOM NUIDM NNNYIA DOINNN NV DONN MY
DINMN .AWNND DN TN TV INNA
awnna
52)y 0.5 5710 28p NN MINONT 18 NP " 10
NONPI MIIVIM NN ,IVMNINITA2 959190 NP

1IN NISN DY
v

AVNNY 0NN
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IO 38,0

noYN oY1

VN 112N PO

TINT DNINYN NP0

MY 15

920y no»dM NN NNV DONNN NV OONN MY
oMNIN .2vNnd 0NN N NTAVHN INNA
awnna
IONIND D23y N0 3 | nNNN PaIRNYN 80N 4 DOV 24 »Y» 16
n» nMYN 8 TMYPON 16 pH 16 | -0 MVIIN + NN DNT
mnn NN TINR? NINN 8
FACS 8 59195 8
B VAN S IR A TG) 6 SY NPV TP | INNN 78, DLV 78 N» 17
Pm NN NTMY | 39 nvdpoN 39,pH 62 | ,FF OS A :mannb nivan
92917195 25 minvdon
FACS 39
523y YNNIV o MNONTNVIN | ,I¥0N 78, DXL 78 ") 18-30
[Zala IR PN | 39 mpIvpon 39 ,pH 62 MVLIN
, 229N 25 MNHN
NYOINFACS 39 o
2WNI NI MINDONT
MNDIT HY MDUIN
LV ) P [ O8Ol MY NN IPo TIND DINNIIN NP0 »» 19
pab)) noPOM NOHOM NNV DINNN IV DONN MY
oMMIN .2AUNNnd 0NN N NTAVHN INNI
awnna
;ML N P | NN DML NIV NN PO TIND DNNYNR NP0 NP 22
pab)) noPOM NOHOM NNV DINNN MV DONN MPYY
DN AVNNS DINMN N NTAVHN INNA
awnna
MP,523y, 70 3 NI NN MINONT 24 Ny 23-24
TIYRIN NN TNIYNT MY DT
LV ) PN | O8Ol YN NN Po TIND DINNION NP0 MM 23
pab)) noPOM NOHM NNV DINNN NIV DONN MY
DMMN AVNNS DINMN N DTN INNA
awnna
;0 8 P | O oYL NIWN NN PO DMINYRN NN PO ”Y 24
920y no»m 1719Y1 DONNN TIND NV OONN MIYY
DMMN .AWNNS DXIMN NDIDM OXON NTAYHN INNA
awnna
;0 8 P | O8O L MWD NN PO DYNNYRN NN IPD NP 25
920y no»m 1719Y1 DONNN TIND NV OONN MIYY
DMMN .AWNNS DXIMN NDIDM NINON NNNYN INNA
awnna
MY, PN, Sy 2 NONNPI NN I 30 MNDNT 6 N 26
NPOPIFNNITN NOPIVNNIT DINT
NghJanl
,92)Y : NN 1 2YON ANP NN DM vy N 29
oSNNI NONPI MIIVNMN NPMY YY NRIND NN
:TAYNIa NTAY NPNINIA MSN HY NPNINIA MXN MAY»NN
b)Y mNva
;0 8 PN | O8O L MWD NN PO DYNNYRN NN PO MY 30
523y NoDM NNV OINNN TIND NPNIYA DXONN MDY
DMMN .AWNNS DXIMN NDIDM NNSP2
awnna
LINOMNND LMV DY 0.3 mMNd NPT DY Y5 NNN NPT My
[ZalaRi) 0NV 9I9NYON NI Y HOIRPRY DT

N3DY NIV DN NYON
-1 NANNN
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LV ) P | O8Ol NYN NN Po OYNNYRN NIIN PO w1l
b)) no»dM N71DY1 DONNN TIND NV OONN MY
oMNIN .AYNNS DIMN NDIDGMN NNSP2

avnna
LV ) P [ O8Ol MY NN IPo OYNNYRN NN PO WY 2
523y no»dM MNPV DONNN TIND PNV OONN MY
oMNIN .AYNNS DXIMN NDIDGMN NNSP2

avnna
;M0 N PN | NDON DML YN NIIN PO OMNONN NIIN PO WY 3
b)) noIdM 17NYA DONNN TIND NV OONN MDYY
oMNMN .AUNNY DXNNIN NDIDM NNSPA

awnna
;M0 N P | NDON DML YN NN PO OMMNONN NN PO WY 6
523y no»dM MNPV DONNN TIND PNV DONN MY
oMMIN .AVNNY DNNIN NDIDMN NINON NNNYI

awnna
LV ) PN | O8Ol YN NN Po OYNNYRN NN PO w7
523y no»dM MNPV DONNN TIND PNV DONN MY
oMMIN .AVNNY DNNIN NDIDMN NINON NNNYI

avwnna
;0 5y I 3 5y ASP NTTH NYMD 18 NNNIN "y 8
oNMN NONPI MO NNV Mav»nn nPYMY 18 NIRNIND NYYN
NPNMI MIN OV NINVON |+ NPNMI MXN MAYHNN
Y1 TN
;M0 N P | NN DML NIV NN PO DMNONN NN PO WYY 9
b)) NoPM NNV DONND TN MMV DONN MDY
0N .AUNNY DIINNIN NDIDM NNS¥PA

awnna
;ML N P | NN DML NIV NN PO DMNONN NN PO Y 10
523y no»dM NNV DONNN TIND PNV DONN MY
oMMIN .AUNNY DNNIN NOIDMN NINON NNNYI

awnna
LIV ) PN | O8N DYl MY NN PO OYNNYRN NN PO 5y 13
523y no»dM NNV DONNN TIND "IV DONN MDY
oMMN .AUNNY DINNIN NDIDMN NN NNNYI

avwnna
LIV ) PN | O8N DYl MY NN PO OYNNYRN NN PO oy 14
b)) NoPM NNV DIONND TINRD MMV DONN MDY
DN .AUNNY DINNIN NDIDM NNSP2

awnna
LN DY,V 5 1 mINNN Pa XNV NNN 4 DOV 24 MY 15
EalAIRA NN 8 MYIPYN 16 pH 16 | - MVIIN + NN DT
mnYn GIND TINRY NINN 8

FACS 8 59155 8

LN DY N0 myw 10 SV NPV D | I8N 78, DXVINIVY) 78 WP 16

Pm NN NTMY | 39 nydpdN 39 ,pH 62 | ,FF OS A :mannd nivan
,99917195 25 minvon
FACS 39

52y, PN 1 n7an PO DMNONN NN PO oy 17

93,710,980 N1,0,

N

NN DNINOND
NINON MNON

TNV DONN MDY
NINON NNMNVA

523y, PN

93,710,980 N1,0,

N

n92n PO
NN DNINOND
NINON MNON

DMNONRN NN PO

"My 21
YA DONN MDY
NIMNON NMNYA

923y, PN
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