ISRAEL OCEANOGRAPHIC & LIMNOLOGICAL RESEARCH LTD, D"D1 INTL™) O'DINI DD 70

SHEMONA FOS 0G0 MAFA 31080 FPAX 04-8811011:D9D TEL 04-8518202 JI070 31080 AN 0030 TN . MN0JU 7]

OYT YUT ¢Y
U anre 4eaeU
R#YU

H52/2016 a# da B B #°

mnna
REPORTS




Israel Oceanographic & Limnological Researchiatd. 6 U 4 @38 fi &
Tel-Shikmona, P.O.B. 8030, Haifa 31080 &8/ 30" o -albe Y.
Tel: 9724-8515202 ¢ Y iFéxa9724-8511911 € i i
http://www.ocean.qy.il

H52/2016 a# @aRrR R#YU

OYSIRUUDUcayal® YU oaosye
(eyal.rahav@ocean.org.ib U Y 0 ad0Usl+ee

cYAnai U aRe ovYAda AUYe

aUé -dd)adun oxiedosU ¢cYda ; di ReU Yo

cUsxedaon
- e

3278U=xUYe


http://www.ocean.org.il/

D

e ae
R" Y

C)C’

Y aaedsy
OYI @Ydi Al A d¥BeadVF , dadayeda ORWaaB®Ba a
0OY c¢cYnai U &aR.e( aayi Ybazmao Yosaon &), s YEéa®mau YWa i Y a
davyvaeuU &daaoUau

oYaanvsy avyua

O Vadlk@)@o b Wadlbleé GRbe R@BP eV alla@8lUe c¢cYnai U are ain
, ¢T @B ovAaYYed @i , Ud Y addedi &0 RAdieYHIUall@aee U

anlU Ua:eUUe @dlowsSarmgs Instriindeatsioéd YBI&600 UPS J & @ & =@ U

AYUaUU aacaai éavescam#aledlUe UeeR 6 4 %Y cfbha @ éafid U U4
dai UaagRodivaaaé o @eyRae a i c@adavevaae abiva ac
SynechococcusProchlorococcus pico-eukaryotes, heterotrophic bactgria ¢ Yai € 41 Ya &
cYai & &a ¥ a M caYBave@ Y , (80aYi eYRaoYlb 4adY) aUdT B A& ke DDPLUD
Yi aYROXGe&UBYOi de oV{aWebdd aYaaar¥ a:Udva®A 84 aJr
OYbPaae @ vwdmeUsi éae aYo UUUéaxda YGUN

dafdael oeéavi e UaxddAW Lo dRaWapma Md 30éYEeth Adda é U
IOC-SCORUNESCO, Kress and Herut, 2001U 0 Y a d Y1 &dlar SANAsfistéms

Ui é ad0 &AaGHF0.Tumy edaded acarada ao U Yeevé @¥Wa2 YdYaa
Standard Methodd 1 cha 0 a 24 d YO & a Ula ¥ W 1&Y 4 e d eY@BImod aa e U

Badxed did&smiavdaewoHan aeé

StgemarNielsen, 19591 4¢ @Ri U ¢ eeY&ée Baylol aded g em®o alldbe ¢
a8imonetal. 1990 aYaaasauU c¢eaVYé aUiga&Vligameed)dialnias (‘I’i%&‘ac’
OVieanea addnéedd UOYEO a@evopmBamVWimya¥au Yie

.BarZeevandRahav,2015 ¢ Yifiai U aRea &daai &aaavean &ae (U

Attune, Applied) Flow-cytometer 0 YU&aUae aUD YW i/ ¥ abBEMENEAY DT ¢
daedzdity)oayoaU &ai Ua&ORY aY drii &€&, &dea O@idoyodérasY é i a

YOi(ianr 6. n%emial0aogoaval a6 o0alae VeUdaaexadd
81 é seFlawXtyiondterU & é \’(u&ﬂ:u@u@@mmwmm sa@BYe c¢cienR
. 0YT @U aUYUa 84@oUU daosaaai 901 ele oaYlbla aaeeg U (bUvels

(@8]



OYeél e@U YO ¥ Baye Y(coYi ai adYae %eaél(ﬂc Yadklated 6 4v@lmYé 4
afi Oi ayelUReYU daaail U aaee o dhavee® aaadh Yaara 40 i0a a 04
i YI éYdi dae 00beéeU VaEdeaw Ui Ué)a&aoz!ﬂaYﬁJ@Ullw@ Ya da

AAU0UYR éﬁééeéﬁﬁ)lﬁé‘l ai
Yo aWY G@Y o5 aaeé Yahdiasgiaan i a8 UUvadadvig YParea a4 Halny
FTF o &Jaf. ¢ B d&eai U aa@oU auUa aévmmowaeéﬁluaﬁla

01 d4a auUU .gHewefR@LY &hd Bodmdanseh, O. (1983ffilter i transferi freeze)
ORMEAY RAT aUU aé Uaae UReYU @iYye oaavabp . Uaea

8.1 1 ¢ afiPU&AYOUR 44aVvYBYBaADY arRW HaIDE edla AW oa 18
adl&de @Ol . Uéadae 0aavabpU Uoévan aveiaau
AanlYR aaédEYAYD a1l @ 1 YU&iIVeOé aaVFTeWBSBBU &

i, dAid@ 0 @) Uo i) &) LaR &:(¢ Wiad iy UARAU 0 2eRVa @ Yi
a u & éYééB%\OlUgeYanaaYllLamzaeé AaR@Ig, Y BE¥hasa Ya o0
.Google Earth



2018aU@ adatla BYa el cU¥VOHOBARB YVad®DA

JEX aod N U Ue
35°3.21 324717 Q) aBre
35310 3204727 @ o°
35°2.84' 3247.86' oYoaUoé
35°2.30 32 48,50 @) évYa
35 2.01' 3248.01" cYaxaé ¢é
35240 3204817 Q) alBe
35 1.57 320 48.89' cYidaiU

0 Y @Y
d4deU oUYxedad&xaa aBaaedi
2B14020U0xeid 41 4 RYAaéhYed &R AN BRSO BRI YOI
UodaalU 8ael acelreoea thiaseRbaas oW a4 00U a&U0cYad aR YU 4 8
UY 3 aifddgld®e aa4aU0UUa o0@P . oh.é&®adi & 0dn G éea dilaRs
Bar-Zeevand Rahav, 2016 4 éi 87 4 Ran#aadan a&dUUo%&ée&aaeU o0U0Y
WaU(1) edadaevYaae U addasatly io WBdaneY UH10/201504eY BAIRA,/RUGHHIYA
a50akacéacsrlémsWas) aRel ¢¥eREUDRERYARY 4 e
cYaa®Uedo®¥RabBaQ@ VYOO HEaaaadYVUIAROU Ud.YadieecdBAD i
ROV)&@T Yeeédle Ahda@Vaza YA @888 UV0aBRPEOROU ¢cUY
daxelU T avyae OUasse ¢l R (B & @FYIdaaBN YAYIS B @ER aanall 4 e«
Veagi ase (UaRRYE RaB-dchis aawilioy 4 €2k &6 Uc.8 &BYKE @)a 0 ¢
ada8UcVYRai U 0YQZo4a 8a4a0&AERAGOYE el 46dedd YaYe UBEE Y ¢
gael TaevyeU 0U04a0aU adé" asédVeamdevadnal cdiald bar&s
Ua@ oYeRrROU UYUBU aB&YVabda@plVas8a®l &&I&H 04 é
éno a®2Uad&"d@e ¢c1T @RU bPYaas ,(oaeéi®d (L ageoi a
a" e o1 &Yt UU tadele @i GeRUJA )b YR&ERY ANGAN a By 46 a o0 |
UYUdé adaalUo0e éif&ae RRandd &kl U ke HlbardVed o 4.4 U
o1 @R U 04 @Ma AMHacasEees eliizea & Y &P boliasdl) s 426 s A@4
04di YdavYdaU o04davYUQaae oYaaeéi aé 0&8Y4d W =@ Rrz:aPa U als
. Yaao a&&dowaavaeiy WwaiiiUa

ai a

(@) ]



©® © = &N O

MOIA EIBQ UBEIO

©
S « S S

MBI\ BJeQg UBBIO

UL LUTUL, o — ° © —
LTLIUT O <
o bd
m -0 ') m )
UOULLIL 3 c
© ~ - Q
_ TR . SR
o = 9 X
r £ 8 o o
@ S 8
= ~— -
b g |-
NdeGalo = s o
._h.__o N = = (]
- on O - o Q o~ N
3 3 =
UIXN r_nE_\
GUU utugf o S . =

(w) yadap Buidwes (w) yadap Buyjdwes (w) yadap Buijdwes

Section Distance [km]



Mozta Qishon

Qishon harbor

Salinity
oS o n o 9 n o
=+ o [33% (] ol — —_—
T T
) I ) <
on [ag] o™ o™l
o™ ™ ™ ™
amjerdduay
Salinity
N = hd «©Q
[=)) o0 ~ =]
on [ag] [ag] Lag]
N ) o ™ <
o — — — —
o ™ o o™l ™
aanjesdduway

12

10

Depth (m)

Depth (m)

Ecaliptus

Julius Simon bridge

44

Salinity
o«

o
(e} (]

20

{

£l

=]
H=

\

=

24.4

40

=
pard
I

© o
e e
o~ ]

arnyesddway

Salinity

228

—m—Temp

24.4

24.0

23.6
23.2

amjeradud |

22.8

22.4

Depth (m)

Depth (m)

Lebeniot

Histadrut bridge

Salinity

o o0 (=2
on ™ (3}
[ag]
1
_
E
=
=
=N
D
(=]
-
f=]
3 x = S 2
v < < < o
o o ol ol ™
aanjerddurd].
Salinity Salinity
=] 0 (=3 (= ~ <t — <] v
on ol (o] o o™ o™ o™ - -
T Lagl T T T
1« |
-
"}
1 E =
| &
D
(=]
\\ | - |
. W
[=]
! ® =t < o 9 < \n < ‘N <
’e) =+ = e [sg] [sg] 00 o~ o~ e} e
ol ol ol (o} (o} (o} o o o (] (o}
armerduay armerduway,

Depth (m)



Qishon harbor Mozta Qishon
8.2 116 95 140
= =N
1130
8.1 ?,\D 90
= \_\ 4 114 = o5 1120 5
E 8.0 Deggy 8 E - B— B—pa | 110@
o \/\ | —_ o 890 e 3
2 /5\—5” 1278 2 100 &
e = 73 190
78 ‘ ‘ ‘ ‘ 110 7.0 s 80
0 2 4 6 8 10 12 0 1 2
Depth (m) Depth (m)
Julius Simon bridge Ecaliptus
14 190 9 140
12 v —=-DO Conc § 17 8 [ p 120
— 8-DO % 150 = 7 - L\- 100
= 10 e ° = o
g \ 130 8 E 6 L 80 8
o M . e Qs B—a—=a =S 60 3
(] B = B 90 & = 4 \\I—-—.._. 10 <
4 70
3 1 L L 20
2 ) 30 0 1 2 3 4
0 1 2 3
Depth (m) Depth (m)
Histadrut bridge Lebeniot
8 110 6 100
m 1{ 90 S | 80
= 6 E\B\ " = %\ 4 E\D\D\\ 1 6o lw)
E o E X °
o \ﬁ\ 0E 0, \ 14058
A o ~ A El\ ~
E‘—.—.—l 30 1 4 20
= = £ o
0 ‘ 10 0 : 0
0 1 2 3 0 1 2 3
Depth (m) Depth (m)
Maale
6 80
5 ,,,,,,
_ R\;;\ .
= 4
E 3 10 8
O \ﬂ\m _~
a : . 20 X
1 A
0 * : 0
0 1 2 3
Depth (m)
ad0XBha PeU UladYiee LiTGeB8YBRITEaAROY |U@ Y @ 04 & BadkYia
U é ©cddan Data View & 0YY0e 1 Lae@"uwua ldaélUJc,YﬂJlé rﬁ‘é@a@l@Ug f
cadai avi cﬁ\éaebé@tﬂ) &1UaB @ A UG griddingU ¥ed 0 & 6__Yﬁl){éa®lﬁ &4a. (ILQ
d4ad0aedi U oyYyueée Udn Y &

%)

Aa

Bea oe

@ee |



261la@ael UfHeed YARAY éeYae ¢l @R i,00ER &HHAB YHAO dBaAYFHI
. BYadaeaeU c¢cYRnadi U ¢

oH e)arﬁg\/(Lfe ¢ oVRa ueiog*aa aY)ngiaU e B 0
7.45 5.43 19.98 26.52 0.06 Q) &aRreU
7.42 4.37 20.77 26.68 0.32

7.44 4.83 20.41 26.56 0.52

7.33 2.47 24.19 27.33 0.91

7.3 1.95 24.8 27.61 1.39

7.29 1.81 25.55 27.77 1.79

7.65 5.21 25.84 24.81 0.09 Q2 a®Wa
7.64 5.14 25.92 24.82 0.14

7.61 4.57 26.74 24.75 0.38

7.6 4.41 27.02 24.69 0.66

7.59 3.1 27.86 24.57 0.94

7.61 1.73 30.77 24.29 1.18

7.65 0.88 32.48 24.11 1.51

7.68 0.53 33.82 23.82 2.09

7.69 053 34.1 23.75 2.76

7.69 0.53 34.07 23.74 2.82

7.7 6.29 25.79 24.82 0.09 oYsuoéud
7.7 5.73 26.3 24.77 0.26

7.7 4.85 28.1 24.68 0.43

7.72 2.95 30.14 24.24 0.69

7.76 1.82 33.7 23.76 1.01

7.77 1.66 34.57 23.53 1.36

7.77 1.66 34.49 23.55 1.73

7.78 1.68 34.98 23.42 2.18

7.84 8.12 24.85 23.97 0.07 Q3 évai .
7.9 8.44 27.69 24.1 0.3

7.89 6.97 30.72 24 0.51

7.89 6.33 31.68 23.88 0.76

7.95 4.5 36.41 23.16 1.16

7.96 4.35 36.84 23.04 1.53

7.95 4.29 36.97 22.98 1.97

7.96 4.26 37.06 22.94 2.59

7.95 4.15 37.07 22.95 2.93

7.95 4.13 37.07 22.94 2.68

7.98 10.12 28.39 23.71 0.11 éYaava
8.01 10.08 28.84 23.76 0.35

8.08 12 30.36 23.94 0.66

8.03 6.93 35.37 23.11 1.01

8.05 6.3 36.96 22.77 1.33

8.05 6.17 37.16 22.72 1.71

8.06 6.22 37.5 22.54 2.12

(o]



8.07 9.22 32.79 23.41 0.08 Q4 areu
8.09 9.28 33.45 23.43 0.13
8.09 9.31 34.16 23.29 0.34
8.1 8.85 35.21 23.01 0.61
8.11 7.89 37.68 22.33 0.84
8.12 7.81 37.93 22.25 1.11
8.12 7.8 38.14 22.14 1.53
8.12 7.73 38.18 22.12 1.82
8.15 8.12 37.31 21.93 0.29 daxee ROI
8.15 8.14 37.13 21.95 0.52
8.15 8.16 37.48 21.92 1
8.16 8.04 37.94 21.88 1.78
8.16 7.97 38 21.88 2.74
8.16 7.98 38.13 21.65 3.82
8.16 7.86 38.33 21.51 5.51
8.17 7.84 38.37 21.52 6.72
8.17 7.94 38.52 21.19 8.95
8.17 7.93 38.49 21.13 11.17
ddanRe adawebBuolvawar ain Udi éYeaxea @Bara edvaaédvadasnaliay g U
(National Oceanic and Atmospheric Administration (NOAA),)1997
uyt aey ayvy: UuaUee daee
25 &4UYa0RaDUE S0 ¥ 6 ma/L eaez(Dzé)e)
aeuoy
aeuoy
0.1 0.011 <0.01 mg/L POy
>20 5- 20 <5 Hg/L aaal
0RO 44U i v aa8VaA8 a &l BaaNaDR ddaegasayeU

UdYQU YUUexkendn Ua@e aovYéeie UYUAUBHU BADUY&Ee
Ueel @6 RitP Wealiedd a4 daae@noanvell HneaxadeRdMU aée

UeRroU

AU0eéendn UYaanuUY REdl Ua aialll 8B A dvdNa

abpYsamelUYi adawyiawa ,Waey®BWUAUU o0YRI &) Rad &

7 7z o~ oA

VaaneoU anravi dYT aeeeY UadaéaxeUax o0 WadavahlsgadWaiyYRa

al éYi U 44U UUsd UU&axeld¥ ad dra aeYl 4,y dféd odn wals
UaéaeUae &d4axU caU avYUaelU oUadaxe 4" é& o7 aeu aauvuoa

oYeRo (D@Ane ,Uati ai avaae) adaauvuvyavyau &aaaaalUo
RanlU @arRedpPUY cadRBabIMYBABAPYdAB YD XEA[ YOB YU
dadéveaada vamle YAlB@aisi aé UUYUU (Uaiaail eauy adg)e

B UalJ@gRrRe Aa) fi UNORMA &) oV akods af Ud1 éY



Uawame YA U oYeROU RYaeaeU upy i &de&w adRaea cadmydrs ey Ulva
N.A- not available2.0 1 6

T aeY .
Si(OH PO NO2+NO o Ue RO
i(OH)a 4 2 3 8V 04

Ran .
248 .5 146 975. 2 AT aRe U
256. 5 12. 9 1495. 0 oOace€l

Ran .
1273 9.9 758. 2 s oY 4e
4 8 7.9 1 647 cael

Ran ..
1114 8. 6 6 84 e oY 8 0o
47 . 2 5. 7 377. 4 cael

Ran .
91 4.7 594. 2 9T evailoa
18. 9 N.A 72 . 2 cael

Ran .
1 323 6. 3 438. 7 e &Y 4a
24 2.2 127. 1 cacel

Ran .
4 4 2.8 233.09 4T AReU
6.9 N.A 2 4 cael

Ran
1% 0.5 49.5 T s me
1.8 N.A 5.5 0aai

44U oUVYaxéU &&BYaval

daldedeynRed mMAoee d4qUGyuRR)FBIVs@BE A0V YAE aa
Ravehetal) & YR I YéaaaadY) R Gke¥ &) ovYaaelU oaeaYoa i 4R
oYeY&WUAUU ovYeROU &anrelU asvyga UU=xzenodeadra UU
eUT &0l adbeeeb®d Yé efl ®.(dd baWiepWa@daarvaaolup U

UB&Rao@U 1aR 0@ YYaU o Y(ad WadlbWeaiYwd)o YY @&l Uaay
185 calU Yée UaosaiUYegai20 B& @l ia racdleYdlaadaU Umeil
dUé Yal 0Yaavaoi YOO 30oXI®@a . (GR@ U Vaeeyeféddanac
d4eYoROU daevyUaddoamadio@mrfovyasai UYedal o0fidee
i @YéU &deaeU ¢UY U&ardvadde wayefR@adi YovyaaU bpyaaou i C
P<0.05 , 0 Aaddaeéeaa UROSHUAL00) a Ak mizaacalaYe Uaegdo.3Ud Y4 @e |
4400 Y@ ovasaiUYegareW H&AXAD BORE=OHUIFP@A U
201850 aYUd DaaaiBHY UAJdO Y4 (caédolU @yadsavevénvoo
afn ad0gU T 4R 0@ 0VODAR)x Ugwa ® YeadéedIPWaDEN U
aovyga adaaeUdYPew &ddae@adavyeU oYaUu&dra®d) ¢caa®@ You
(2 Uauvua) anrel



OYRAaAEN , (YoivaaiYe alar&aaiiuvye gail , d4aeyYngs aaesi a)
Uora@a a aisxdbed@dd) Uasai UYR®@&al U0 Béhiaas &b a&alla an
ddaéel AalUpadidem Yen 4481 ALWOL 340¥aR a&Be AJa é éald):
Ueagdy UealUUU adaeU aai Uaanrgp Y@ oo sdo é W@o & nYpB
871 Ree O0Ydamwe 4R Ue&oUaVedy oY a&ad Waain @WWia oL
. Uén ai a |

aRe Uaeéel &aiYdavY¥aWi aavVasdavy U aepimobdN@@any
2061ladeU cYAai

Chlorophvila Heterotrophic Pico Autotrophic P e .

( Elgl bacteria eukaryotes cyanobacteria avu. UeRBo
HY (cells Lt x10°) (cells Lt x10°) (cells L't x1CP)
8.82 36.75 0.60 3.06 Baf . oap
8.62 56.10 0.63 2.95 dAaéi
3.39 25.14 0.33 2.54 Raf e
5.17 29.41 0.33 1.85 bsa7 °Ovae
5.79 29.45 0.17 2.68 RAA ..o~
4.69 22.14 059 3.04 daaj 0YOUC
3.07 18.11 0.35 2.98 RAA ... .
2.74 52.45 0.78 2.99 baay cYala
2.86 33.18 0.41 2.85 Raf o
3.47 45.17 0.85 3.21 baaj] cvaa
1.96 19.25 0.66 2.89 Ram . ...
6.17 30.46 0.57 2.08 oaei abel
1.45 23.17 0.45 2.25 Bafn ..
1.62 15.28 0.40 2.09 dAaéi




Chlorophyll-a (ug L

~ 8
=
e
= 6
3
Z
a4
ke
o)
0
9
o8
E
il
3
7 6
=]
3
g 4
o
3
Re DAOHAA YO a
. Ve N - o Ve Ve P
Uai a &daaeqd
10
A ® o
8 4
610 ®
)
4 o A
o e®
2 _Q ® ® Surface
O Bottom
05 ; -
0 400 800 1200 160
NO,+NO, (M)

AB)A &CW)B(Pa 4 dade +

33 o
A B
O | 430 o 2
»® 27 1 o
1 E ° 5 °
C D \E 2‘4 -
| g .
O ] g 214 ©
- : °
9 [ ] S S O
® Sufi > 1.8 4
v O Bl;u;f; ©
. ; ‘ : 15 , ‘ ‘ . ’ ,
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Distance from sea (Km) Distance from sea (Km)
60
C @) ) D @)
=) @]
O = 50 A
] [ © g 40 )
Q 8 )
1 o @ 8 °
S 30 - O e O
° 5 ° o 2
1 o . o g 20 [ ] Py
° % o
= °. T 10 —_—
0 | 2 3 4 5 6 0 1 2 3 4 5 6
Distance from sea (Km) Distance from sea (Kim)
YERA VA dawdaEm Rda e a Apvaemvw(m'a
Ve U&adsiéxrUoaei di 204 BeY RQ¥YN&YRAG
5 UJavau aaui Ye &
10 10
B ce® C e
8 8
= =
& o
3 0] . 3607 e
;. o = 8
B4 2 4
E Y eq ® E c%) °%
S 2] S 21
° [ ] » [ ]
0 I e e : 0 : " : T :
0 0 2 4 6 8§ 1012 14 16 0 50 100 150 200 250 300
PO, (1M) Si(OH), (uM)
agoaae bvyaaosa ( D558 B eV
201%0e aYUaUU RYaae{ocvYnai




dYdU aURdexe ¥¥odaylail Uowamlal bipta Wid Y8 HD A4 6
¢ YaaodlygamiUsalh o e YHUU 0 4 & YU &3 dlé a0a%&ad My i & Wen
Ravel) & Y RHerubetsded014( 0 aaxeY@alU dYaaeU oaeéeavYoae i aBRa
Raf Wyasely Udleeee d80VYa &aUlUYUUetala20dsRahavéetiad,i2646 @4 ¢ |
AoUYDBlABPH O04éi 071 4 aYaeé d0VYa 44X EEAY @A&HYDY xda
0aevYAn@oU oVYeodl alU adoey 8@ aVNhlkaYYsa ooyehRHoalh déedss &
daxdYOY c¢cYbaU 00nfdfiodhée BeaBVRNA)E 4A¥aWHU 45 2D8 A
d400YaégU Aacve YorY(h 4oy daidddacd VUYY &#da e gdaoavYe odYb
adé aeé) agoaaeUl RBNWxanal®950a aedl) cOYAURRWRAUD &8 AORYT Y&l &
CAag ,MeBFCmaylaa. 6ROE RAcle@OY®En AaBEEVD A® CcAY
60YR &fad) oY@oRVYRe ¥ U&ME oXYdERNU Vva&&YIHWOBU o
0daoéela UUSs o0&aéevYo dabBadeba WdU Uad e alyijosdaai , &
6aéU 4aé daaegaosavyeuUU Ud@aelily agpoDfte dF AfMladYaya
aaulylUa Uavaa 88%0avaaasy nogbaclhay gampai; @dibayU 067 o i
aaeVvedl 0AY (0Yaaed ciaR) ovVig@ an ovYaUaégde
0aevYnddUaamuezedvant)Rahav201y) &4a0i RelU aveéaddxeidawlOYi
6aUT 22U BIBEC n2y'OW Yaa®e U U 4@8BICnSyWia B 680 o6é YAael o
EOYR &adeaeYUAdY @am éwadaly a®RaYluaull og aaneUa 8441 a4
.a" e Wwnvaares eia aav&la ay
dai vaanrR auvua &aé Uonéeéey oaivydayvyosalU UoaU 4daeaYU:
3IHEBEIWAaAaeYNOoU oMedi 4ada B W Y aal oota i, @aERaen Yvara)d i
Ua®auvyaYyiga aaiUaanr &G s VEOBR , a¥a0xdaBdaavuyg
aRe U aovdh AA=eB&dsa RV U éotyab Uezd R &4 R & dadaYe 9
€ ,c¢cil @RU bYRaddae adra®ill 2RxW wNaO® U Ha¥aed URY
daaaalUo an &oUVibh RE REAE . GAKEH elm 1| aaahiE®B8 dJan Y
4.048Re U Uaé ) d4daegadoaye o0éadédse O0O0YA OYein
dai UaanrU &&aeladaad &Uadvazesop alU WYrBdaUil0 s 4@ a®vaé Uy
UB BT Deedsfi@leelYa aRel adel A8Xa@doa¥E@davoadd
OYaYi eae G Y i W UDdCe; sgurcpa Y 8 Yi " &4 , Yéeae 844ai alB o
(SismaVenturaetal.2019 c¢cYadaoU &daU RAIRD §dEaa6B8E0a¥8U, &a

Qo

O



0 &4 0 @Baeterial pfoduction 0 & 1 Brimar@ pyoduction 0 aé Y @6 U;7 olvaelsal 4 U
"oaanele caavolslelb ae YR @0Aa 0a4i RARIGAWD Y RaViaddl) @avl ¢
48 'oaaf@'cdEAoR&IVAiPoa 04l DaaRU ovVana adlg ads
(UP&doceéYavYi) o04i Yoe
Primary Bacterial L
BP/PP ratio production production ayuau 1 UeRo
(g C L' d? (Mg C L' d?
21 16.04 33.05 Ran ae .. ..
25 14.15 35.56 saeiay aBeU
2.0 24.56 50.17 Rafd aeé ...
4.2 10.85 45.65 baéei sy OYae
2.9 14.56 42.60 RAf 4e . o. -
3.8 13.65 51.31 dbaeioasi 0YOUC
1.6 27.51 4456 Raf &aeé ,o...
23 19.52 45.65 baeioi cvale
3.3 14.61 47.92 Rafm ae ..o, .
2.2 20.69 44.62 baaisj €Yaa
3.1 17.18 52.62 Rafm ae ... -
3.9 12.05 46.91 baeiai abelm
43 12.19 52.42 Bafn ae . .
3.3 11.65 38.17 OAaéi di
75 75
A @ Surface B
60 - O Bottom 60 -
8 8
5o 5~
_g':s 45 4 .g_-s 45 1
£ £ o
2% 30 1 2% 30 -
22 ¢ é 5 2
= <
&15 S T
0 Q o O
0 T T T T T T 0 T T T T T T
0 1 2 3 4 5 6 0o 1 2 3 4 5 6
Distance from sea (Km) Distance from sea (Km)

42018608 Yael cYiay Ul ade ®AOAIZED RS YE 56 00Vesdd a
. (cUa) oaéeidia ayemé

dadeeYeYeéUay Udrdara Wadsh eéadl aviaeicyiometer 4 € 0 YT QA BiYB@A T é
@at éeavi 4 8 @44 idditektod o8 AR P O BT YA Ma@Wn oy s @oeUU

daaelYi @aaYUAIUAY YO0 &ah e d1eaytmay g Wk o, ¢ca Ya
AR&BxU Uaa 045@U02UVE aVUa



. %JI
. t

20 A

t @;@;i

10

Primary production (pg CL™ d™)

NO,+NO, (uM)

70

|

0 300 600 900 1200 1500

60 -

. H %

20

Bacterial production (ng C L™ d'™)

0 300 600 900 1200 1500

NO,+NO, (uM)

Primary production (ug C L! d'lj

Bacterial production (ng C L™ d™)

addade+agomp e
201859

oefdn UaU
YT @YdT aeeyY

[ON

o

daaau

. 0YeYORD
Cryptophyceat U
OYT @Ydi aal

PYiadYad)
0 b
Ybp UeRroU

87T YeaeUaxe faai

aaen

a2
wn

B

(3
<
|

[
wn
|

=
ﬁ é; %{'

024 6 810121416
PO, (UM)

! ﬁgh

02 4 0 810121416
PO, (uM)

— —_ )
wh (= wn <
| |

70

60

30

40

30 +

20

312&80eU

aé

. daeaelUYi a
el U

® Surface
O Bottom

Primary production (pg C Lt d'l)

0 50 100 150 200 250 300

Si{OH), (uM)

20

|
1

Bacterial production (g C L! d'L)

0 50 100 150 200 250 300

Si(OH)d(pM)
ORY AAadH D) DA a@VAPTU (0 VeDidarlh 4 ad
aYUaUU RYaeaeUCR YWUaBHaA&WRO)P @7 (e |

C Yasd & YN ale seYal

axeYUauUsa

0 H¥uselmissp. ¢ 4aeUese d4aaalai
01 YU

d4ag00U bYaac
UenlU Ueeéc WVAIYU , D&EIAW

, éSynedilocazdisp.d 4 ¢ & ®Uae] ®@Wamaith @) ( Yp
& ATET) 6B WiaseRad WYas) Y 0,401 ¢ @ (BRnaid tbae o & ¥ 4 & &

0 & é B ad Yaavzm e

an UR&dI e

U é

L

el &iedeac VeVl Bar@ddEAVD 5 Hi W:

U é

. Y5 V¥ ROV 484 & Ha PA@G SRy aréde

. 4da4aal BIQUVEYNYBagnadlee ovYeai U
A4ai YyovyaaU bpYaaosy

daa=0Yi U vUaugu
ooavoe(ho é U U ammRie

aainu

441 YovyaaU byaaay

daayYUuado
ddaa ovYa

cYfai UlLRDYAD)

0

~

YUT Y

oYyenovU

.1(08Yao)

aoinu Ug@e Uevn
0 Y A®dWiaw) o BB WA W 0 Bpanaae e @ e di

ag anh

& Acay noaai e’ aR oai au
daevas
, 0 YT 2200 10883 Use ULHEALHS

ai Yesavygag 9di

Uoaau

¢cYa
YA DY



Uod%daU00¢é UU cxdmiaia U2 % &BY4 WEHptophycdadd U o607 YUT & & aaa
YYaU &aU0Y Cryptopléceagy 8§ abY VBT ;¢ d4aaUai U an URA&dI e
.YP UeéeROU d&HaAaalUl

ovyevyanU éiUea@y 4&a
daovyao) daeaelyYi daaYUalU o7 =@&eée aalic ¢ nardsw orkdil
d4aelYi &d4daYUaUa UeYUU ,o0vYeRoU aonU 0610374104 a VY
O0YdsUo0éeUUY , 0YeVYORD &AadWMHARYEmMAT &R &iecdtBYOYEEZS &
cYYU®R d¥%mamh ,RYaae YoYaUU |, ¢ Y4B Ueé iRYaal . YavaaeU
Uau ,cYrnai U RoI U &d4aaalaivyealu PYyaas ,alage
ivyana oaénra Udoa &daeadaelU 061 ée oYalae GG as mlae RB.A4(

148Y4a0) Ueonl @avy aeéea

dadae dierFauvlaan( aéyYUzd anNdimiidds indefioeYacay(h U ééa U e 4
CYYUrU UsadeavYA®Ye Yve UMReHmeaalda¥e s cYinai 0 Boi
ci YOU Usd4a ovYevYRAU éi Ueladd 4 YA @)seYorsaa & Uy allkoaé Y4
Cryptophyceadl U 01 YUi & &44aauUai U o0éeseYaUU Uaaaevy 4aa
.Y UéRroO6U VYR

cYai éeaivyoi aselU a
, 44 4o 4d4aeéeaail gel GBeavansauallh YreoiU
Bacteriastrumspp. & &Chamt¥cerospp. aeé dese adait Yi é VYallRdY der&WIRE a
. 0YaeavYi U 28wy UBU & & @dhdBtocetacthed R feed aADANAN aU

& & Naaidulaspp. & & aThmlassisira pseudonanag Y ai U aaeyYUalUOU i YieU

0OédFixedaaalé YO

Ué &adaaeai U &daeaeU ,aaéa ¢ aayilLéptodylindruspm &R& &Y &

sp. caelUae O0YaaYRa ovaosailU .aaelY¥ie(davesiss gysa
.¢cYAnai U RBRoi U o ®yhéchodoedddd b Y a

Hemiselmisp. ¢ & eeU Crgptophgceads U o017 YUi @ o7 4édydsvooUORAAD

64l Ve 0a&cdyobtellaspiic H@Ukale @Yaeovyi U calUae . Yb Uef
Thalassiosita ¢ YA ai U R&aanuU caaeU ivYie Ual ,eéveu

50Ya avYUBumb Yaa a0V aYie NaVGIEEDY & ia &edd 22 U & pseudanana 8 Y1 ¢
UR &aUY oYaaYR oOoOYaavYRa oYaosaYW @@ WYaadra. avalo

. 84R48e OYRI &daa 0

aéi Yya agaieavi a

aYxet BEEDHYA agal eayvi aaeéelU daaavinyge iR aae

207 444Y0U a44adi éaU caale éan Wixapdiumspy 6 8@sA 44 0 &



4d4aeéUaAledanduvnepp aeaeae T 4B . eYRU asvyga oaeéuvaduU
ééYeU .¢cYbPaU o0onofna a4aoUY 4daeeéae daxbaelUdVYQ
agail eavi aelazx heERiseulldhidesclhispl) & 4 ®Ue oMNaaATU Beéeyed
. ca@aUYPpe Wa, caavidapvalaayYa&eld vyayaUl
Cells/L Total Cell counts
1.5E409
1.0E409 //f\ //R\\ //!\\
5.0E408
ODEﬂo—CEEJy' ‘ ——— ¥ W
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
+=x~.|“s—.-:x,,l : .S
20281BaU@ axeYUalUU aaasadvagool
Cells/L Cell counts- May 2016
1.0E409
1.0E408
1.0E+07
1.0E406
1.0E405
1.0E404
1.0E403
11 11
= X 1 X |
B Synechococcus sfl)( B Microalgae$um @& Dinoflagellates B Diatoms @ Cryptophyceae
201%@ee Yai ¢4l YOT a&Ua0%aomUs b&¥@as
% Counts Counts % May 2016

80

1

X

1

1 <

|

x|

B Synechococcus si)( B Microalgaespum B Dinoflagellates B Diatoms @ Cryptophyceae

201&8J0e

ayvalu (aaaalU aa@oU pyawadae)



Biomass pgC/L ToX 1« Chla pg/L
150

N
a1
o
o

®

3500 100

- 50

IS EET e e
0 — -0

20032004200520062007200820092010201120122013201420152016

Biomass pugC/lL e Chla g/l
14000 S 300
12000 O Biomass
10000

- 200
8000 & Chla
6000 N
4000 - 100
2000 # —ﬁ— —Mf

O 7_‘ T T T T T T m T T T T T I~ 0

20032004200520062007200820092010201120122013201420152016

20281BaU@ &aexeYUaUU aal YOYaRUSNEBADY

Biomass pgCl/lL
400
300
200
100

0 [ re—
S |

X i«

Biomass- May 2016

11

Dox o, b s

m Synechococcus sfl) (@ Microalgaesum @ Dinoflagellatesm Diatoms @ Cryptophycea+

201%Q0xeVUayValuesai YOi deU ovVizvBdwaswmn U



Biomass % Biomass % May 2016

100

80

60

40

o -

0 -
11, ‘ 11
=x~-| ‘ X | s

201%Q%ae &YUaUU (04a4aaaU UéaxeYaUUae %)

Species No. Total Species
: 90
- 80
40 * - 70
35 A - 60
30 A - 50
22 * * - 40
15 - ® 3
i :
- f —
o L - 0
2014 2015 2016 2014 2015 2016
= X . i« Dox o, b .S
BDinoflagellates ®Diatoms OCyanobacteria ®Chlorophyceae B Others 0Tota||
2020180 aYUaUU oY1 YUI
Species No. Species No.
100
80
60
40 M
20 —
0 T T T T T T T T T T T T T

20032004200520062007200820092010201120122013201420152016

—-—" X { « ¢ == x , | s

cYazaBmadoi

0 aU;awe ¥aa a v

20281BaUQ aaayll ddlak aaxUa26d ¥ &0



Diversity Index Diversity Index
7.0

6:0 /L

20032004200420062007200820092010201120122013201420152016

- X { « ¢ == X , | I S

20Q2891BaAaUQG aexeyYUalUovYDasdwaageée: (



20150 YRAT U O0YaxedUUU c¢cYai e
'x~+‘] :x,,l:vss,,’_y 4] Ix, ss Y
Dinoflagellates-+ 1Y, X'4 Diatoms(cont.)
Achradina pulchra 3 Guinardia striata 635
Alexandriumspp. 217| Hemiaulus hauckii 1423
Ceratium furca 23 Lauderia annulata 258
Dinophysis rotundata 3 Leptocylindrus danicus 4.5E+04
Glenodiniumsp. 13[Leptocylindrus minimus 1.8E+04
Gonyaulax spinifera 20 Licmophora spp. 7
Gymnodinium elongatum 100 Lithodesmium undulatum 285
Gymnodiniumsp. (97A) 30| Melosira moniliformis 7 13
Gymnodiniumspp. 60 Meuniera membranacea 140
Oxytoxum ovale 20 Naviculasp. (320) 80
Oxytoxum pachyderme 30 Naviculasp. (588k) 80 397
Oxytoxum variabile 20 Navicula spp. 140 460
Peridinium guinquecorne 70 Naviculaspp. (10um) 7.3E+0 3.0E+0
Podolampas elegans 3 Nitzschiaspp. 100
Prorocentrum compressum 3 Pleurosigma sp. 28|
Prorocentrum micans 527| Proboscia alata 47|
Prorocentrum minimum 90 Proboscia indica 10
Prorocentrum triestinum 880 Pseudonitzschia spp. 1.1E+04
Protoperidinium bipes 200 Rhizosolenia calcar-avis 13
Protoperidinium excentricum 7 Rhizosolenia hebetata 47
Protoperidiniumsp. (118A) 40| Surirella spp. 18
Protoperidiniumsp. (654k) 8.7E+04iThalassiosira pseudonana 8.1E+0 7.3E+0
Protoperidiniumspp. 190 Thalassiosira spp. 1370
Protoperidinumsp. (54) 140 Raphidophyceae
Scrippsiellasp. 540 Heterosigma akashiwo 200
Torodinium robustum 10 Chrysophyceae
Unidentified<15um 7800 5.9E+04iChrysochromulinap. 20
Diatoms- * X", % Syncrypta volvox 1.8E+0
Achnanthes spp. 20| 30| Cyanobacteria
Asterionellopsis glacialis 10 Chroococcus spp. 320 3.6E+0.
Bacillaria paxillifera 47|Kamptonema formosum 1.5E+0
Bacteriastrumsp. 4660 Leptolyngbya spp. 9000 4.9E+0.
Bellerocheaspp. 40 Oscillatoriasp. 3333
Biddulphia rhombus 3 Spirulina major (length pm) 667|
Biddulphiasp. (1664) 3 Synechococcus sp. 4.1E+0 1.4E+0
Chaetoceros curvisetus 7303 1267 Chlorophyceae: *h .1
Chaetoceros danicus 480 Selenastrumsp. 60| 7
Chaetoceros diadema 3457 Oocystis sp. 1400
Chaetoceros didymus 980 Oocystis borgei 867|
Chaetocerossp. (3um) 1.2E+0 Scenedesmus acuminatus 1733
Chaetocerossp. (441) 377| Scenedesmus opoliensis 27|
Chaetocerossp. (467A) 7620 Monoraphidiumsp. 533
Chaetocerossp. (703k) 2233 Flagellate sp. 3.0E+04
Chaetocerosspp. 8760 Ebriophyceae
Coscinodiscuspp. 63 Ebria tripartita 55
Cyclotella spp. 2780 3.2E+0¢Cryptophyceae
Cylindrotheca closterium 820 647 Cryptomonadspp. 6.7E+0 2.5E+0
Dactyliosolen fragilissimus 1667, Hemiselmissp. 1.6E+0 1.3E+0
Entomoneis gigantea 80|Euglenophyceae
Entomoneis paludosa 13| Eutreptia sp. 200 3800
Entomoneissp. (1622) 20 Ciliates
Entomoneissp. (BS21) 3 Mesodinium rubrum 90|
Eucampia zodiacus 675 Microalgae<5pm 5.1E+0 1.0E+0:
Guinardia flaccida 125 Total Cells/L 9.7E+0 2.8E+0
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