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Abstract

This dhapter presents microbial monitoring results from coastal;watr, and sediment
stations in the Southeastern Mediterranean SeaiZP@43, addressing IMAP descriptors
EO1 (biodiversity), EO4 (marine food webs), EO&l(s@antegrity) and EO9 (pollution).

At the Shikmona coastal site, bacterial abundance and activity showed clear seasonality:
higher in summer, lower in winter (up to-fbla difference). In 2024, values were within
historical ranges but had high medians, likely due to episadient inputs. Monthly
sampling proved effective for detecting skertn environmental changes. In deep waters,

no major shifts in microbial abundance or activity were detected. Peak microbial diversity
was observed just below the chlorophyll maxima6@40 m), with bacteria dominant

near the surface and archaea comprising ~30% of the community below 300 m. Seasonal
shifts were most pronounced in the upper 80 m of the water column. 18S rRNA gene
sequencing has been applied to characterize microkiyetes in DNA collected since

2022, revealing deptklated patterns such &scromonasalgae in surface waters during
winter, Astrophaeraradiolarians at the deep chlorophyll maximum, and dominant
Syndiniales (parasitic dinoflagellates) and Diplonenydatsts in deep layers. Sediment
samples (2008023) revealed stable microbial communities shaped by depth and habitat.
Diversity was highest on the continental slope (~800 m), and significantly lowerseaeep
layers (>1500 m and >10 cm sediment Hdefipecific bacterial and archaeal groups
indicated habitat types, with @kgrading bacteria (Alcanivorax, Cycloclasticus) detected
across sites. These findings support microbial indicators as robust tools for ecological
monitoring. Publicly available MRA gene data enable continued analysis (PRINA694858,
PRJINA1215023).
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Nitrosopumilaceae genus

SAR11 Clade la

SAR86 genus

SAR11 Clade Il

Marinimicrobia (SAR406) genus
AEGEAN-169 genus

SAR202 genus

Synechococcus

SAR324 genus

SAR11vClade_Ib i
Marine Group Il genus (Thermoplasmata)
SAR116 genus

Marine_Group_|Il (Thermoplasmata)
Prochlorococcus

NS5 (Flavobacteriaceae) genus
UBA10353 genus

Actinomarina

525-593 genus

SAR11 Clade_| genus
Flavobacteriaceae; NS4 genus
Gammaproteobacteria genus

KIB9A genus

Sva0996 genus (Microtrichaceae)
Ca. Nitrosopelagicus

HOC36 genus

SAR11 Clade_|
Ectothiorhodospiraceae genus
Defluviicoccales genus

Halieaceae; OMBO(NORS) genus
Thioglobaceae; SUP05 genus
Magnetospiraceae genus

NS9 genus

Puniceicoccaceae; Lentimonas
OM190 genus

Cyanobiaceae; Cyanobium
Arctic97B-4 genus
Vicinamibacterales genus
Rhodobacteraceae genus

SAR11 Clade_lIl genus
Nitrospiraceae; Nifrospira
Flavobacteriaceae; NS2b
Methylomonadaceae; lheB2-23
Dadabacteriales genus

BD2-11 genus
Pseudohongiellaceae; Pseudohongiella
NB1-j genus

Rhodobacteraceae genus
Cryomorphaceae genus
Nisaeaceae; OM75
Puniceicoccaceae; Coraliomargarita
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Synechococcus
Cyanobium
Prochlorococcus

SAR11 Clade_la -
SARS86 -

SAR11 Clade_II -

SAR116
Flavobacteriaceae NS4
Actinomarina
Flavobacteriaceae NS5
SAR11 Clade_lb
Halieaceae OM60(NORS5)
Roseovarius

Phaeocystidibacter -
Loktanella -
Pseudohongiella -JHNRNE HNRNEN DRNERENEN B

~ Aquibacter -JENNEN HRENEE NRRERENER RRREREREER
Ascidiaceihabitans -
Vibrio -

Yangia -

Glaciecola -

Alcanivorax -

Flavobacteriales NS7
Gammaproteobacteria KI89A
Rhodobacteraceae_X

Fluviicola -

Alteromonas
Formosa
Marinoscillum
SAR11 Clade_lll

Erythrobacter -Jll

SAR324

Amylibacter

Flavobacteriales NS9
Gammaproteobacteria OM182
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Prokaryote abundance in sediment profiles
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Alpha diversity indices - benthic prokaryotes
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The realtive abundance of most common prokaryotic lineages in sediments (order level)

coastal  shelf_slope1 shelf_slope2 deep abyssal

Archaea; Crenarchaeota; Nitrososphaeria; Nitrosopumilales - L.... 7.. u-
ENEEE EEEEE EEEEE

Bacteria; Proteobacteria; Gammaproteobacteria; Steroidobacterales
Bacteria; Proteobacteria; Alphaproteobacteria; Kiloniellales

Bacteria; NB1-j order
Bacteria; Desulfobacterota; Desulfobacteria; Desulfobacterales

Archaea; Nanoarchaeota; Nanoarchaeia; \Woesearchaeales
Bacteria; Desulfobacterota; Syntrophobacteria; Syntrophobacterales
Archaea; Thermoplasmatota; Thermoplasmata order

Bacteria; Proteobacteria; Gammaproteobacteria order

Bacteria; Proteobacteria; Alphaproteobacteria; Defluviicoccales
Bacteria; Actinobacteriota; Acidimicrobiia; Actinomarinales

Bacteria; Chloroflexi; Anaerolineae; Anaerolineales

Bacteria; Planctomycetota; Phycisphaerae; MSBL9

Bacteria; Planctomycetota; Planctomycetes; Pirellulales

Bacteria; Acidobacteriota; Thermoanaerobaculia; Thermoanaerobaculales
Bacteria; Chloroflexi; Dehalococcoidia; SAR202

Bacteria; Nitrospirota; Thermedesulfovibrionia order

Bacteria; Proteobacteria; Alphaprotecbacteria; Rhizobiales
Bacteria; Proteobacteria; Gammaproteobacteria; Nitrosocaccales
Archaea; Crenarchaeota; Bathyarchaeia; Bathyarchaeia
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Abundance
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Bacteria; Myxococcota; bacteriap2b (Binatota)

Bacteria; Proteobacteria; Gammaproteobacteria; Cellvibrionales
Bacteria; Proteobacteria; Alphaproteobacteria order
Bacteria; Desulfobacterota; Desulfobulbia; Desulfobulbales
Bacteria; Acidobacteriota; Subgroup_22 order

Bacteria; Proteobacteria; Gammaproteobacteria order
Bacteria; Proteobacteria; Gammaproteobacteria; BD7-8
Bacteria; Gemmatimonadota; BD2-11 order

Bacteria; Planctomycetota; Phycisphaerae; Phycisphaerales
Bacteria; Bacteroidota; Bacteroidia; Cytophagales

Bacteria; Acidobacteriota; Subgroup_21 order

Bacteria; Chloroflexi; Dehalococcoidia; S085

5

Bacteria; Nitrospirota; Nitrospiria; Nitrospirales

Archaea; Thermoplasmatota; Thermoplasmata; MBGD/DHVEG-1
Bacteria; Desulfobacterota; Desulfobacteria; Desulfatiglandales
Bacteria; Chloroflexi; Anaeralineae; SBR1031

Bacteria; Proteobacteria; Gammaproteobacteria; KIB9A

Bacteria; Bacteroidota; Bacteroidia; Flavobacteriales

Bacteria; Gemmatimonadota; Gemmatimonadetes: Gemmatimonadales
Bacteria; Proteobacteria; Gammaproteobacteria; MBMPE27
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Abstract

Zooplankton communities are key components of marine ecosystgdmting energy flow
between primary producers and fa@dators Since 2019, national monitoring program has
surveyed zooplankton in the Israeli Mediterranean using quantitative sampling from coastal to
deepsea zonessampling was conducted seasonally along Haifa Transect (March and August 2024)
using MuliNet and monthly at a coastal station off Hadera using vertical and horizontal net tows
Samples were split for biomass assessmgmttional diversity (via ZooScan and EcoTagad
genetic diversity (using 18S rRNA v9 metabarcoding).

In coastal waterszpoplankton abundance ranged from 596 (December) to 2449 (May)
individuals/m3 and biomass from 5.9 (December) to 180 (November) mg dry weigatamoid
copepods dominated the assemblaf@bowed by cyclopoids and appendiculariaBgasonal
analyseseavealed two main peaks in spring and autumith distinct taxonomic clusterSalp
blooms of Thalia democratic4381 individuals/m3) were observed in Novemb#erannual
comparisons (20@2024) showed consistent seasonal patteithdower biomass anabundance

in fall and peaks in late winter to sprifitne average biomass and abundance of zooplankton in
2024 was-ld lower than in 2023 and 20&it similar to 2022 and 2020.

Epipelagic biomass concentrations at Haifa Transect stations were firbet® Higher in winter
(March) than in summer (August) at the continental shelfisitsntrastbjomass levels at the
slope and opesea stations remained similar across both seas@s®pelagic layers showed
higher summer biomasbkely due to strification Species richness was higher in summer
especially at the continental slope stations.

Parasitic larvae of the burrowing sea anentemeardsiella carnagere identified for the first time

in two jellyfish species and in plankton metabar odimgpgss using integrative and molecular
taxonomy hjghlighting the utility of eDNA tools in zooplankton monitoring.
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Figure 3.2. Methods used for zooplankton sampling and analysis in the National Monitoring Program of 1
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Figure 3.4. Zooplankton functional groups sampled at the Hadera meteo-marine station during
2024. A. Viagnettes of functional aroups. B. Relative abundances.
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Figure 3.5 Temporal variability of the densities of coastal zooplankton functional g
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Figure 3.6.Temporal changes in the community structure of functional grot
the coastal zooplankton in Hadera metewine station during 20:
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Figure 3.7. Inter and Intra annual changes in the abundance and biomass of the coastal zoo,
Hadera metemarine station during 202024
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Figure 38Zoopl ankt on biomass concentr a.
Haifa transect in winter 202
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Figure 3.9 Zoopl ankton biomass concentrat

transect in summer 20z
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Figure 3.10Zo00pl ankt on biomass concentrati.i
Haifa transect in winter and summer 2024
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Figure 3.11.0TU richness based on the ribosomal 18S v9 marker in zooplankton s
along Haifa Transect in Mefr and August 202.
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