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Abstract

This study examines heavy metal concentrations in sediment samples collected from coastal
stations, the Haifa Bay area, and coastal rivers from386slthrough 2024. Measurements
were conducted by the Marine Chemistry Departmel® iR Haifa under ISO 17025
accreditation.

Findings reveal that mercury contamination in sediments is influenced by historical pollution
sourcegthe Electrochemical Industs in Akkg and the Kishon River estuary. Although
mercury levels have significantly declined over time, they still represent moderate pollution
levels according to NOAA guidelines.

Cadmium concentrations initially decreased but have risen again in yeegs, warranting
further investigation.

Organic matter near Haifa Port has increased in recent years, correlating with inflow from the
Kishon River.

Lead contamination declined following the phaseout of leaded fuels, but regional variations
remain, withincreases reported in multiple areas.

Nahal Lachish exhibits moderate levels of contamination across various heavy metals.

daYuauU oYaany

UQeU an dadeYeaeilU oYene HVYAQRU adRmedoa®RIA 008YYad
O elfolF0B ¢ i1 &4 OdxBNERiéiecaUAaed Yeéi.YWw oad)dileU
. YUUexee @a oYUW&EW Yo Waltlea icda® Yai 20024 R U



mailto:yael_segal@ocean.org.il
mailto:yael_segal@ocean.org.il
mailto:jacobs1@ocean.org.il
mailto:jacobs1@ocean.org.il

2024 >nINTN 90232 DINTH MIND

anr.

Taninimg r.
‘Hadera
Alexander .
Poleg r.
Yargon r.
Soreq r. @ Coastal stations

@ Riversstations
A Aerosol station

Lakhish r.

| |

-

10 km 25 km

. 6 MZEWBE] 4B YBU X IEA 6V a&d:



"OYaxaadVoai agUi aRaAMG e 2BEEBAVIOAE A8 AU ovRRWU 4
UoRi W @g&@EYaiDAX®YU cYrnarQoaBaU¥ed oUéen , ¢
0eAU . A4eRAU a0 Vv@DMdaOR oD IDWEEHE FABA A DRBY & ®ff @
OVYaaga A4aevVaoakwmoharlab ao BadoPédgasen , oNERMW i 8
0eBOYAT 30U Y ORoINDROVT B3 F af Ud ad &1 V(D Uar0 sdad éavm

afnlU UgodoaubyYaaaorvnayeehl (k alU addayd aectislyyadddd ee2 4
Afi oYBUaTUY UeYiil oYamaayvdari:

1
cesBhes 1984
e 2024
x Average
08 |
ERM Frutarom
.| T AT
_ -
= A
206
2} Akko
=
L0
b
=204
02
ERL
0
-1

Distance (km)

00 X aHDBI2H#46NU d02AADEAEE Veealhidas aadlicall bad¥a0ap!
) @&"Ld¢Ynadi) dovYau ¢ akedwd)UsdeBw aaliaEbRe #0 Ueé B

aain an UedpbPUU sUeUVYORGAWU IV DHOWAao dFA dad &aed U
198DaCd&dxe BeY &t aYREeRDaD)E ¥ B D YOX)daedadYdai agdU o
aabyvildmn B a UaaEsddaly o Usolaibevalbaa d@ade na Gayezr0e Y

aei U 70 @ayY aeéeaxal&ld U LWa ad0 Yad REBROIHE iUY & dayY s

aUUex @& Yaar@) a002uy/epd . 4™ a1 é 4 Y 2@ @ erq1a odinad)U

NOAA.



1.1
@ Station 8
L OStation 9
09 re)
E 0.7
‘:} .
=
Lo
50
205
B0
=
03
0.1 . ‘ ' . '
1980 1990 2000 2010 2020
Sampling year
B
@Station 8
OStation 9
o
E
£
=
(=]
B
2
01 1 1 1 1 1
1999 2004 2009 2014 2019 2024

Sampling year

6 30 Yé Boalxedgd oYeBoU ("oYdxadydar daaU o

Uaeodo UU

o

aada

deYeaUuy &4ERMVBRERLD 9-2 8 44 &6NHDWE

Ya
2

4580842 Uedo



Station 9

0
_5 -
_10 L
_15 L
20 |
e
L
< -25
o
D)
a
= -30
[¢D)
£
S 35
N
-40 —a—1938lp
- —o—1989
45 | ——201/F
—=-2020
—4—2028
-50 ! ! ! I
0 0.2 0.4 0.6 0.8 1

Hg (O0g/ g dry wt.)

1989284BINAE 9 JeBOLBa U UYUBXEA OlAIFHaAPY.

ae. dyao) Ui ar U 8oiea® 08Uy salBled, (gevh a0iai é aU pbPY&aas
oena Uia¥dapla b ved@Bdall ROR2420UPYaX88YSROU &aeéen
(04di éaU oYaeUYPea®e oOoYU&AA af Ui aARY) QdDDHIGFTID Deraae
AUR aeeeU 0aadaeéeuU

, 0BV 8 Ya @) o&2i048BIUmeYild) ¢c,Ynai U o0eROU UU4aAd4A YO

2q04cYiai 2od@enieyYad) cYAai U are a@ avyaeli U oa

OVYoYilk éday salnYd (RA0.6¥& YA UP YA 40U Uaad&e Yo &R @UANE H5¢ad 4
ayuapu



100

Cd (ng/g dry wt.)

0.1

0.01

1.00

--A--Cd A
——Hg
10
}' 3
oe
* 0.10 o
2
2
7 ‘AAA
AL
I 1 1 1 1 I I 1 001
1984 1989 1994 1999 2004 2009 2014 2019 2024
Sampling year
03 B
ERL (Cd)
——Hg

Cd (ng/g dry wt.)

(1m £Lap 3/3n) S

: - 0.0

2016 2020 2024
Sampling yvear

2@AB 55NPDVADE8HZEAVEER UeBo) ¢cYAdi U &dBé 41 A4 & &De =a
X

IR RN

0420 43 NP GNINBAED

B piadieedd OYeéRaBlYW IAWWMEBARU &4 xe s, 0aCedi UeRE@UsYOU 3
aaa 0

BY#IE K 6 & D& f1h ey R M@ By U 860 llla ¢ovd 4 8

AR e U ddieadh a i



-+ Kishon
26 —&— New Haifa Port
Qiryat Yam

—i— Akko

2.1

1.6

Org. C (% dry wt.)

2007 2010 2013 2016 2019 2022 2025

@ 3UeBDHY B &[T éa UeBo) JTOGRAANGE & i Bedd B BIIBP YA & F 4.0
20220085 ABIB Y HE&VI U

aaaceaxaleBYal®Vw @aavUagl aayanimeal odVeR&aIYe 6
arfees 60U a0 oYUi éU 081 YeU o0MaA¥aAOOOo&aRBY @)
dqelAooyen evaerdave Uyl oY apvaimaleYq) Ul YoagU
Yaea aVeé ,0a00lb8iBeBOUT day®alena aa U@se U
aYUabp o0YdYiae 081 &00UYUDoa4b ¥aaxny edBdueyltiMg arUUA
i dYA aReée arR@eo&NMA d®BRodARAU ocaoYéemxiae Uaae o00d8e& 0Y
202®efiee OYUT aaaVd@v@Ea 0 08 ¢

0aanRo UeéyY & aéined W0 haYoean oo sdlkod Yaéa 8 e 44 044adi avYe

aylUapU eéaovB80oaelUis@iaaayd)e daeYoRQU dasyineu o
. a4aenU NCOM DAY gBaeYadaxedi U

10



Pb/Fe

Cd (ng/g dry wt.).

0.0060

0.0050

0.0040

0.0030

0.0020

0.0010

0.0000
1985

208189 8548 &48)Y U BB Us LD YFehy & (3

° JAN
..
agoe & .
AR poan A ° :
¢ 4 ﬁ% : 0.08 ap®® o ..'
-ﬁﬁg A. A ¢ & f_\ﬂ*%a 23 5.
/_\
A
Aaﬁgaégéﬁ i égaa éﬁgg
.o‘.é.
1995 2005 2015 2025

Sampling date

® H8

® H12
H17

e H18

A HM2

A HM10

AHM11

A HM26

i 8] eeae 4 4 aelbad)éadd & b

04

——Cd
==

0.3 K
Mo

0.2

0.1

0.0

4
_3’_.\
» &
20
gD
S
I 5
o

0

1982

1987

1993 1998 2004 2009 2014 2020 2025

¥ DM

208189 884 édnalk 13

0dadeéxdleU

gvaelsivwi @iy

11



o0Ydaga aadawWwadpasxaail@ea"iodi Yé , AYaaUaq2aepeanely e a

.AYdUUY PpPadoaeU 4&aaBeva idhiaeed Yad Yaseé (B " odYeaYseaddly d3avi |

afi dAaevadaanse U AhvEalUeddilae2, 288 a 20280 U,
.NOAA

20864iNDAAG A ddaéxdaUé O0Ya4d0UB A AR ES AP Y &l AzpAa2d (
4

cr (ONi/ g) (g g )( mg)(PGug) (OQd g) (Odlgg) ( Gg MdH
OERM
(22)+ 11
(22)s .11 -
(63). 4 | Ty e | B30 35)_ 4 | (233)_14. | (0.27)7." |ERL-ERM
(26) _ it

00)5RafU1IDUBRAD)LY 03V AVE) VLA X &B) (€i o ovaaéy aa
i YeeU 84U 4deY@ZalU dvYaaelU an avaalUadnVeERO&AAE &Y
dYi efi , 44 aé UU&aéaxU ,i1YaxeU 44U ¢cYVYRER PN &Eadl
ddaoYeéaxfiee 84a0UU o0VYQ®oa coae ,ovYUanU cau &aabp
O0Yaaé aHoRaen4d GlpU )l afedé @ dde 4i eeYé oYUT aaal ovYenR
0aaRO bPPxeadddEV¥Ey @eacharddBiyd,0e g Usneva Uag 4a
OYaoe afi UdnélUU oU4de 0ada0éla éYRAAGAAARAOBAD.
cdUéU aRiI 81 é o0aal aYRY calxeye ddiave Veed UdEa Re ia
202®efAU UYRA &a4aai oayYi Baé @ ¢dciila BWava &t Wabeed) & a

12



5 O O N
THTSS e
mm 0-0.5cm =m(0.5-1cm - - Min 2013 - - Max 2013 —Avg 2013
dYuavBo®ve8a&vVIoilU dvaadeU adUaeU YUUxédA 04d41da80y @i é
UOxeUUéi 0 DEI156-0 UB__anUaebé/aTﬁU VA U&té UDa BRBA d T8 BHBWI4
'J‘%O’OU/aEQﬁ)Ué?oBEE asvyga dovau Ui YeéU UéBod dovYau
dPpYadd 4 ¢YidiU daeédaldYBEUYReY 45 @8U0FaF¥UUL
SUGm 40374 06w 47 AAARDAEEEE 8 sl BB 6 % W0 Feéet) Uc
20187 U dieVvu onvau

PO N
S EF & Y’\@ NTEPROSR R SR
SUS

0.13

0.11

0.07

Cd (ppm)

0.05

0.03

S S & ® S w0
%) \, S N
"23) “2‘ &Y’ &Y’ &,Yv &Yw &Yw &Yv &,Y”

>

= (0-0.5cm mm(0.5-1cm - -Min 2013 - -Max 2013 —Avg 2013

40 YD Y2020 @é Bod)YaaélU d4dUaU YUUxeéA 4 Yida807ald a b
Qael]l]eﬁ 0 DEIHO-0 UB4A Ueb &4 U WU&aUﬁaQHﬁha(dﬁ%ﬁﬁﬁégdﬁ
1800 U] 48 9P 0&0 8 & aovyoa dovau Ui YeéU UeBod doYau
abpvaaose &n ¢YidiU 440é o@Y é7 YaeaU Aaaié0y @ Yaialli.a(a
dUéae 400nia oedUa 41 4445486864840 AWBB 40U Feal U&
2018irdU oiréeuU oAUaU

13



o} \) Q \} > 5 o 3 5 \ Q \ Q Q Q o)
‘] %b n)b BN S N N\ C}Q C}Q N N S %‘0 \P‘ R ™
TEEES 89 P AP <P P ST AT

= 0-0.5cm =m(0.5-1cm - -Min 2013 - - Max 2013 —Avg 2013

adeU azdioeUs iy OUazeli 1o)wwayeaw &a
U YUUxé dabYdaoU . (dYUD éi
Y

oaéi 5/0-15@0 aB&EAU 0UAE UUezxe

Y Ul a8 9pV&oREE 49YT4 doYadUu Ui YeéU UeéBod dovYadu UUY
41 ¢YiraiU aaocée o@y éilvyeeU 40éU o0 d4Ul 44w4da3YB.
40dna oéalUe 4 44444845 ddéeiUd il B@UEBUE YWEELREESHT 000y

2D36idU diéU oAUaEU éU

Ba top vs bottom Hg top vs bottom
300 120 o
g 250 g 100
& 200 8 80
2 150 3 60 [ 4
8100 2 40
50 20
0 0
0 100 200 300 0 20 40 60 80 100120
Ba 9-10cm Hg 9-10cm
Cd top vs bottom Pb/Al top vs bottom
0.15 6 0
°
°
.}E’,_ 0.10 § 4, 0
S 330
30.05 <20
o <
£1.0
0.00 0.0
000 005 010 0.15 0.0 20 40 6.0
Cd 9-10cm Pb/Al 9-10cm

avyaeOi UY o001 . _ _ ., _ . _ ...
HO5;H06; GOSTAllOOTA1400oYe RD)SBDéae 44 EDI)BYRARL i(d8"E aei
aoda a@dly (h asdp Ba'Yé& Ui Yeé acxal2on0ad8&ac®l al
1110Ya4a@) oaoaaneéeo
0) doYaU UevYadéU ramMOIE)U oodUané ¢ daUY &ayhio U YOI 81 40P Y &

117040 7 Y®éU 44U oYeBoU (0d04a9APHobolal Uil cedd U4 d 0
20-29 234®NAIOYTALII00G05GOAHO6 0 Yeé B0 ) AKAH0 2V é

14



an ,Va0RbBERUEAEY (OAJERADHA aVUa&nU aYaadlWaawy

OYQPola0 10 Y a®yY 2002 B2y 4 Haeé.U( 44U a@aYQBaU oYaaeUlU ai

HO§ odovYaU oYiYxeéeU o0YeAWe AaVX¥UUYAYRYEAAYHARM O
UsnéeUnRrn oYdRi @ daade @ail YU&A ¢ OTAR4OGITALLIOOEOSGOAU i a
. daaYxé RYUAT 400Q0@x Tiva&a@&VUAE&BYEAR)eBYUEaD) 4Y&

350

> €

300

250

[ I A
150
100
50 I

S N N N D X & O X & QO O O O NN SN v
Oy Q QY o \) Q \ Q Q Q Q Q \) o ™ S X
SN Y D S XY T DN Y

mm(0-0.5cm mm(0.5-1cm - -Min 2013 - -Max 2013 —Avg 2013

Ba (ppm)
3

40YVO4 & YADAROBL AceWedzidll 0 Vade U adUazU v
0467 a7 U-1800 aB&AU 0UaAU YOUzxeé &4PY ] ]
Y Ul 4R 9P 0&0BE 40 YD4USBVH US AV HeélWo Y Ud . ; cYY,
[ YRa) ai U 4406 00V 61 Yael 406U 00 44U7 4d4a 1544000V B A U

ddaelU 4UBJ DEW VaaUiURIDL MBI &Y & et Yisgepm d,ié d U d
2018 80 67 éU 0AUAU éUx {ididd 48 Ed)

201®aenU aeaxalél Py Raada ¥ d 0o dadmauhl ERYAIO U &
coae .o0aeéidi U iaeyYeée cala aevairRU pPYa@2®d®23c¢cau
i eYas@@eq al) agaoUU oaRRAHSU c&RMAIUE 7 E e & VD&
UééU aaaaloy adaaonuay 8daaocoai éYxea®d oYdYi eae U
PAHs abYaao 4aé &aevYoamWas)di oY d YORHEP U (dadee
6 YRU4A B 147 OB adaadaéi 0i ai aeYé adauUil aaskel , &
dYaaeU o0dUéaxaU YURxdéaxdady§dOWaxdaistat) 2088 0 4 é
487 @0 onURAbs-8 Uaea @V PWWa aai ai aR ain UeéU avaina
1. 1MYa®w) agaoulU oaroUY oAUAU ¢vYdsUe 8YPOU

15



~ 40 Q 120
S e,
> 35 o .- =0 100
S . @ 8, =
23 © - o % S 50
o ° . 9 b
g 25 ® T 60 .
5 ’-' . g .
£ 15 20 ) ﬁ *-
<
o (@)
x 10 0
"2 EELTLELTLEEEEE R G
0 500 1000 1500 2000 B FEEESEBESSE5I23
Bottom depth (m) o T T g g FEH

Station ID

02 é’,’fa'ﬁﬁ',é,/"éaﬂa?n) dHe) eYIBB b Y 4 41010 (Y@ Daed )
468U BY U Hie  2aBARY)1IDEGieiYU aalé 6106 U ¢
046éidi U | a&yéd aé

: 35000 2 40
2 2 70
2 30000 -
< > 60
o 3
g - E -~ 50
H ¥ 25000 c3
g g 40 T .o .o .. ‘
< o 30 [0.¢ /
@ 20000 \ @ 5 }
< < 20
= W
N

15000 10

0 50 100 0 500 1000 1500 2000
Bottom depth (m) Q\ Y, Bottom depth (m)

aea@aleélU an (BAHFdA dceaY O AFANE iGdHT &d ViU DX ABEALD Y E DY s
44Ué anaalmam}"@a(ée 5/ alaeYeaaLB/‘/‘éaeéeiﬁ dodiad)a U é UaxUY (¢a
, aYU@Y JdYBAU 447 4B) 4ddaedbU danzxy (4&EXNBAie &b6U

ELMaradny, A., Radwan, I. M., Amer, M., Fahmy, M. A., Moltamed 4 d 7 aeae 4Sthathéretl., 035 a2
L. A., & Ibrahim, M. I. (2023). Spatial distribution, sources and risk assessment of polycyclic aromatic hydrocarbons in
the surficial sediments of the Egyptian Mediterranean caddstrine Pollution Bulletinl 88, 114658

16



0 Y & Uskssldya & UsdaYa@ bbYadYmBe d |
barak @ceavida®Ug: iV

dUU RO
ddaeUdYQZ adaeaelbaylyRydussa boanaee saviadliee 4 4 071 e Ua
. agddncayaao U a4aU e VYR sasdavezmaa (benev é

Abstract

This chapter, titled yMetals and Organic Poll
monitoring conducted for the Israeli Navy and Ministry of Defense on the status and trends of heavy
metals and organic pollutantsinthretver and sedi ments of ports an
Mediterranean coastline. For most pollutants, a significant decrease in concentrations has been
recorded over the past two decades, particularly for tributyltin in the water phase. In general, the
conentrations of heavy metals, polychlorinated biphenyls (PCBs), organotins, polycyclic aromatic
hydrocarbons (PAHSs) and pesticides were found to be below ecological threshold values.
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Abstract

Thismonitoringas sessed heavy met al concentrations |
Mediterranean coast, emphasizing spatial and temporal variability. Measurements were
performed by the Marine Chemistry Department, Haifa, an accredited laboratory

(10S17025).

Results revealed a significant leteym decline in mercury concentrationdactra
stultorumfrom northern Haifa Bay between 1981 and 1994, followed by sporadic peaks
in 2018 and 202Fatella sp.consistently exhibited elevated mercury levels in Haifa Bay
compared to southern stations, with high k#enual variability. Cadmium

concentrations inPatella sp.at Shemen Beach and Kiryat Yam declined sharply from
1997 to 2001, aligned with reduced industrial discharge into the Kishon River, though
variability persisted pos2005.During 2024Atlit demonstratetiigherlevels of lead,
cadmum, and manganese comparethi other station

Mercury levelsin fish speciesdeclined from the 1980s through the early 2000s, reversed
during 20002012, and showed renewed fluctuations through 2024.

These findings highlight specispecific responsés local pollution sources and suggest
bothlongt er m recovery trends and episodic contar
ecosystems.
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Patella sp

Station | Length Hg Cd Pb Cu Zn Mn Fe As
code (cm) (ppb) (ppm) (ppb) (ppm) | (ppm) | (ppm) | (ppm) [ (Ppm)

AK 2.84+0.21] 10.2+1.7| 0.22+0.09| 39+15 | 0.85+0.21| 10.2+2.8| 0.42+0.23| 137+32 | 2.36+0.25

QY 3.01+0.19| 12.4+4.5| 0.26+0.19| 173+230 | 1.25+0.22| 10.0+1.6| 1.76+0.93| 219+63 | 2.95+1.06

TS 2.54+0.29| 4.7+0.9 | 0.27+0.07| 205+121 | 1.57+0.39| 9.0+2.2 | 0.96+0.39| 185+43 | 3.05+0.68

AT 2.62+0.21| 4.6+1.6 | 0.50+0.13| 568+157 | 1.92+0.35| 9.5+1.3 | 1.69+0.58| 234450 | 2.43+0.51

MM 3.53+0.32| 4.8+1.5 | 0.33+0.18| 189455 | 1.44+0.38| 8.9+1.9 | 2.67+1.21| 324+71 | 3.05+1.15

HAD | 2.72+0.26| 4.1+1.6 | 0.39+0.14| 107+37 | 1.50+0.32| 10.7+1.5| 3.03+1.31| 303+151| 2.76+0.53

MIC | 3.41+0.73 4.4+2.2 | 0.12+0.07| 184493 | 1.12+0.21| 7.8+1.7 | 4.39+2.90| 375+171| 2.77+0.53

HRZ | 2.52+0.29| 8.9+2.7 | 0.25+007 | 14567 | 1.60+0.56| 10.1+1.3| 1.28+1.06| 229+43 | 2.50+0.33

PAL | 2.75+0.14| 6.0+1.2 | 0.42+0.15| 447+201 | 1.35+0.30| 7.1+1.3 | 4.36+1.71| 368+69 | 2.73+0.36

ASD 2.5 4.8 0.1 296.9 1.5 18.3 2.4 285.4 7.3

Celana sp.

Station | Length Hg (p(;(rjn) Cu Zn Mn Pb Fe As

code | (mm) | (ppb) | s e | (PPM) | (PPm) | (ppm) | (ppb) | (ppm) | (PPM)
QY 31+0 11+#1 | 0.240.04 | 0.95+0.16| 14+1 | 0.9+0.5 | 349+356 | 119+14 | 4.1+1.4
HS 25+2 4+1 | 0.06+0.03| 1.6+0.4 | 20+4 | 3.7+1.9 | 80426 | 15627 | 2.4+0.7
AT 28 6 0.51 2.06 8.7 1.2 723 274 3.8

HRZ 28+2 10+3 | 0.09+0.02| 1.1+0.2 9+3 1.040.4 | 113+33 | 158+36 | 4.1+1.1
PAL 22 9.2 0.45 1 9.1 2.4 427 296 3

ASD 25+3 5+1 | 0.17+0.03| 1.7+0.3 | 10+2 | 1.840.6 | 606+492 | 239+53 | 4.3+0.3
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Hg (ng/g wet wt.)/Fish wt.
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o | Choose a variety of fish that are lower in mercury.

While it is important to limit mercury in the diets of those who are pregnant or breastfeeding and
children, many types of fish are both nutritious and lower in mercury.

This chart can help you choose which fish to eat, and how often to eat them, based on their mercury levels.

What is a serving? As a guide, use the palm of your hand. Childhood:
On average, a serving is about:
Pregnancy and breastfeeding: 1 ounce at age 1to 3
\'l 1serving is 4 ounces 2 ounces at age 4 to 7

\ ( Eat 2 to 3 servings a week 3 ounces at age 8 to 10

from the “Best Choices” list 4 ounces at age 1

(OR 1serving from the “Good Choices" list). Eat 2 servings a week from the “Best Choices” list.
Best Choices Good Choices
Anchovy Herring Scallop Bluefish Monkfish Tlleﬁshr
Atlantic croaker  Lobster, Shad Buffalofish Rockfish )
Atlantic mackerel ~AAMerican and spiny  gpimp Carp Sablefish inatalbacore

Mullet . white tuna, canned
Black sea bass Skate Chilean sea bass/ Sheepshead and fresh/frozen
Butterfish Oyst?r Smelt Patagonian toothfish Snapper Tuna, yellowfin
Catfish ;EECCIEEI’E?UC‘ Sole Grc’_”‘:’er Spanish mackerel Weakfish/seatrout
Clam P squid e o Striped bass (0cean)  white croaker/
Cod and oeean Tilapia Mahi mahi/dolphinfish Pacific croaker
Crab Pickerel Trout, freshwater
Crawfish e Tuna, canned light || ©hoices to Avoid HIGHEST MERCURY LEVELS
includes skipjack
Pl Pollock E/I\I'h't':‘af'sh eiackd I ing mackerel Shark Tilefish
Haddock salmon th et Marlin Sl (Gulf of Mexico)
tin

Hake Sardine llelae) @rEmER FeE Tuna, bigeye
What about fish caught by family or friends? Check for fish and shellfish advisories to tell you how often you can safely eat those
fish. If there is no advisory, eat only one serving and no other fish that week. Some fish caught by family and friends, such as larger carp
catfish, trout and perch, are more likely to have fish advisories due to mercury or other contaminants

www.FDA.gov/fishadvice S FOOD & DRUG O
www.EPA.gov/fishadvice ﬁ 1on \—’EPA

1 This advice refers to fish and shellfish collectively as “fish” / Advice revised October 2021 T

OYIBEODEd4UU 440444Y oYidea YO EPROMINUZENeWTIIEs & 4
.https://www.fda.gov/food/consumers/advicabout-eatingfish

Sisma-Ventura, G., Segal, Y., Gertner, Y., Mori, M.M., Hadra, M.A., Biton, E., Shachnai, A. and Herut, B., 2025.
Long-term (19791 2024) trends and remobilization process of mercury pollution, the case study of Haifa Bay,
Southeast Mediterranean Sea. Journal of Hazardous Materials, 490, p.137760.
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Abstract

The atmosphere function as an external supplier of macro (mainly N and P) and micro (Fe and other
trace metals) nutrients, and other heavy metals, to the oceans originated from naturabpodemthr
sources. These may impact the primary and bacterial production at the oligotrophic Southeastern
Mediterranean Sea.The predicted expansion of oligotrophic nggdenprovinces in oceans and their
stratification due to warming, and the projedtetease in dust emission due to desertification, may
further stress the significance of aerosols as an external source of new nutrients in the Israeli
Mediterranean waters. Here we present the variations of wet nutrient fluxes during the last 2 decades
and on monthly basis during the last 7 winters. In addition, we present the changes in the particulate
fluxes of some heavy metals.
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Abstract
This report presents findings from letegm monitoring of nutrient and chlorophyll concentrations in
coastal strams and adjacent Mediterranean coastal waters in Israel. Sampling was conducted at
multiple stations, with nutrient analysis performed at the ISOtga#ked Marine Chemistry
Laboratory in Haifa and chlorophyll measured in a biology lab. Seasonaipattee observed in
coastal streams, withigh pollutionpe&s in March following the rainy season, and lower
concentrations in late summer. Nahal Taninim exhibited consistently low nutrient levels, while streams
such as Alexander and Lachish showed si§psrsistent contamination and biological stress,
including low dissolved oxygen and elevated chlorophyll levels.
In coastal waters, nutrient concentrations declined logarithmically with distance from shore, indicating
dilution and biological uptake. Hower, longterm data from 20412024 revealed increasing trends in
nitrate, silicic acid, and chlorophyll at Shikmona and Habonim beaches, suggesting ongoing
eutrophication.
Satellite observations, shed arelevated chlorophyll concentrations2024nd gasonal variability in
coastal water quality.
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¢cT @&@BU PYaad U dorablvaé agficed @Y Ahd@aERle 0 E@ad)d We &éU, o VYe
dalUaxeU aRBRed ddedbxiadadsc®Ul 0éVE ORDBxs | @deatleadUDY Y i
0dUde ad6Y@Wa o0auUvYaYauU Ui éu adaaBReU aefduU. icamRWUA
aefnl ,arel 7T eYéea aaRYae. Raxyddn 0B8U=20ER UDAY RO
aYxé aBReU aovYda &aauU oaraB amdadlU B& s W& 1,Yd)da ddaass
fair U eéyYyeu Uoie @Qan Ueé
AYUOUY odevedu dy80xXxprwdad Ud E0BUxddBaYd&H| AU Uddal 4
yuyuvuu avuahkb
March 2024 November 2024
Station River Temp | Salinity| DO DO | pH |Tubidity| TSS | Chl | BOD | Temp |Salinity)| DO | DO | pH |Twbidity| TSS | Chl |BOD
C pot mglL %a NIU |mglL|ug/ |mgl| C pot |mgl| % NIU |mgL |ug/d |mgl
R4a ol 19.65| 13.45 796| 166 3.80
Rdb 20.01] 222 797 321 | 427|678
R5a e 2083 | 645 798| 114 |176| 227
Bse 2090| 536 8.08)] 144 |287 421
Rfa own (2321 3.49 846 |1011|7.74| 127 230 2261 372 | 7.59|892|7.78] 111 088
Réb 2532|1019 | 808 | 943 |7.75| 8.1 174 | 257 2360| 360 | 644 |770|767| 104 11.3 088 |0.35
Réc 24.49| 3.55 798 | 957|758 32 6.9 | 1.72 23.37| 372 | 657 | 783|758 47 044 1056
Ria mn 1798|4246 | 928 | 96.1 |8.31 0.0 1.03 21.32| 3276 | 6.99 | 951|807 30 089
R7b 1792|2423 | 864 | 880 |807| 87 11.4| 2.36 2048|3031 | 658 | 869 |796| &5 28 | 157|221
Rlc 22.33] 1.03 6.26 | 73.0 [8.08] 16.0 547 21.14| 092 19.6|7.95| 35 6548 (174
R8a gt (2056|2444 | B93 | 959 |8.13| 64 3.44 2381|1165|651(819(789 94 35.60
R3b 19.88| 3.81 825 | 885 (816 126 26.52 23.44| 890 | 493 | 607|792 90 BDL (18.90|4.93
R3c 17.72] 2.89 7.56 | 84.9 |8.068] 16.3 26.86 23.37| 701 | 5.74|69.7[7.94| 11.8 46.02|5.74
R%a bl s} 21.47| 3.69 9.06 |101.9|8.08 1.5 29.40
R9b 2250 215 | 11.98 (1381|810 8.3 7.1 693 | 363
R10b 1 zak 2330|1263 | 763 | 901|809 140 |163|319|136|19.73| 084 | 538 |588|7.96| 62 962|535
R10c 215501091 | 739 | 6844|801 120 |202]183|139]|20.70] 097 18.5|7.99] 105 11.8 520|166
Rlla Eall’ 2209|2321 | 8MH 843 (8.14| 102 503 2501| 795 | 728 |916|784| 72 672
Rl1b 21.78| 13.75 805 00 254 | 358 2579 161 | 615|757 |7.90| 10.0 9.0 |10.50(166
Rllc 18.27| 0.87 736 | 785 (807 380 [801[214|486]21.49| 099 -19_8 7.79] 268 744 1166
Rl2a Il 18.40( 10.34 | 13.80 |1450|8.86| 46
R12b 18.86| 895 | 18.16 |178.0|8.86| 7.4 252 11.68
Rllc 19.51] 834 | 13.40 |1450)8.61 4.4 17.4 |44.96| 620

* A=river outlet B=50m from outlet upstream C=nearest highway bridge
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Long-shore nutrients
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Chl-a monthly average of the Shelf area from VIIRS 2024 images relative to 2014-2023
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Chl-a monthly average of Haifa Bay from Sentinel-3 images relative to
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