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Abstract

This chapter presents microbial monitoring results from coastal, open-water, and sediment
stations in the Southeastern Mediterranean Sea (2013—2024), addressing IMAP descriptors
EO1 (biodiversity), EO4 (marine food webs), EO6 (sea-floor integrity) and EO9  (pollution).
At the Shikmona coastal site, bacterial abundance and activity showed clear seasonality:
higher in summer, lower in winter (up to 1.5-fold difference). In 2024, values were within
historical ranges but had high medians, likely due to episodic nutrient inputs. Monthly
sampling proved effective for detecting short-term environmental changes. In deep waters,
no major shifts in microbial abundance or activity were detected. Peak microbial diversity
was observed just below the chlorophyll maximum (160-240 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 microbial eukaryotes in DNA collected since
2022, revealing depth-related patterns such as Micromonas algae in surface waters during
winter, Astrophaera radiolarians at the deep chlorophyll maximum, and dominant
Syndiniales (parasitic dinoflagellates) and Diplonemidae protists in deep layers. Sediment
samples (2018—2023) revealed stable microbial communities shaped by depth and habitat.
Diversity was highest on the continental slope (~800 m), and significantly lower in deep-sea
layers (>1500 m and >10 cm sediment depth). Specific bacterial and archaeal groups
indicated habitat types, with oil-degrading bacteria (Alcanivorax, Cycloclasticus) detected
across sites. These findings support microbial indicators as robust tools for ecological
monitoring. Publicly available rRNA gene data enable continued analysis (PRINA694858,
PRINA1215023).
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TSAR_Alveolata_Dinoflagellata; Dinophyceae; Dinophyceae_XXX
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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)
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Abstract

Zooplankton communities are key components of marine ecosystems ,mediating energy flow
between primary producers and top predators .Since 2019 ,a national monitoring program has
surveyed zooplankton in the Israeli Mediterranean using quantitative sampling from coastal to
deep-sea zones .Sampling was conducted seasonally along Haifa Transect (March and August 2024)
using MultiNet and monthly at a coastal station off Hadera using vertical and horizontal net tows .
Samples were split for biomass assessment ,functional diversity (via ZooScan and EcoTaxa ,(and
genetic diversity (using 18S rRNA v9 metabarcoding).

In coastal waters ,zooplankton abundance ranged from 596 (December) to 2449 (May)
individuals/m® ,and biomass from 5.9 (December) to 180 (November) mg dry weight/m* .Calanoid
copepods dominated the assemblages ,followed by cyclopoids and appendicularians .Seasonal
analyses revealed two main peaks in spring and autumn ,with distinct taxonomic clusters .Salp
blooms of 7halia democratica (381 individuals/m®) were observed in November .Interannual
comparisons (2020—-2024) showed consistent seasonal patterns ,with lower biomass and abundance
in fall and peaks in late winter to spring .The average biomass and abundance of zooplankton in
2024 was 2-fold lower than in 2023 and 2021 ,but similar to 2022 and 2020.

Epipelagic biomass concentrations at Haifa Transect stations were 1.5 to 4 times higher in winter
(March) than in summer (August) at the continental shelf sites .In contrast ,biomass levels at the
slope and open-sea stations remained similar across both seasons .Mesopelagic layers showed
higher summer biomass ,likely due to stratification .Species richness was higher in summer,
especially at the continental slope stations.

Parasitic larvae of the burrowing sea anemone Edwardsiella carneawere identified for the first time
in two jellyfish species and in plankton metabar oding samples using integrative and molecular
taxonomy ,highlighting 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 the Israeli
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Figure 3.3. Biomass and abundance of zooplankton >200 um sampled at the Hadera meteo-marine
station during 2024
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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 groups
obtained from ex-situ imaging in Hadera meteo-marine station during 2024
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Figure 3.6. Temporal changes in the community structure of functional groups in
the coastal zooplankton in Hadera meteo-marine station during 2024
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Figure 3.7, Inter and Intra annual changes in the abundance and biomass of the coastal zooplankton in
Hadera meteo-marine station during 2020-2024
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Figure 3.8 Zooplankton biomass concentrations )>150um) in 5 vertical strata along
Haita transect in winter 2024.
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Figure 3.9. Zooplankton biomass concentrations )>150um) in 5 vertical strata along Haifa
transect in summer 2024.
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Figure 3.10. Zooplankton biomass concentrations )>150um) in the surface waters along
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Haitfa transect in winter and summer 2024
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Figure 3.11. OTU richness based on the ribosomal 18S v9 marker in zooplankton sampled
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Abstract

A long-term coastal monitoring program along Israel’s shallow eastern Mediterranean shelf
revealed a sharp decline in macrofauna abundance since 2016 compared to the previous decade.
This 19-year dataset highlights a dramatic shift that has yet to be fully explained and is possibly
attributed to regional (i.e., construction of the new Haifa Bay port) or global (e.g., climate change)
factors such as decreased organic carbon input and rising sea temperatures linked to climate change.
The most dramatic drop was recorded at the Kishon estuary station, which had the highest faunal
density (about 40,000 individuals/m? annually until 2016), but dropped to just ~420 individuals/m?
by 2024. Species richness also declined from 50-100 taxa to around 20. Similarly, northern Haifa
Bay (Naaman station) showed a sharp drop in macrofauna biomass from 2016, likely due to sediment
changes from sand nourishment and erosion. Across all stations, benthic fauna density significantly
declined between 2015 and 2016 and remained low through 2024, especially at Haifa port entrance.
From 2016 onward, local molluscs species’ abundance dropped along the coast south of Haifa Bay,
though a slight recovery is observed in the past three years. While the number of native species
remained overall stable, the number of invasive species increased steadily from 2005 to 2024.
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Abstract

This chapter summarizes long-term biomonitoring for the soft bottom communities of the
continental shelf in the Israeli Mediterranean using a commercial bottom-trawl fishing vessel. In
2024, we modified the sampling design following fishing restrictions along the 20m isobath and
added samplings at the 100 m isobath as replacement. Results from the 100 m isobath show high
similarities in community structure and abundance with the 80 m isobath. Therefore, the
recommendation is to either continue monitoring the 20 m isobath as it is known as the most
inhabited depth for non-indigenous species (with a special permission if possible) or attempt a
deeper isobath closer to the edge of the continental shelf. This will allow the exploration of species
that move to deeper bottoms as an active avoidance of climatic changes.

Additionally, during the autumn monitoring campaigns, pilot surveys to understand the impact of
hauling time on the biological communities have been also performed, using a comparative 30 min
and 90 min hauling times in 40 m and 80 m isobaths. Results have shown the expected higher values
of abundance and biomass in the longer hauls, though with no significant conclusion regarding the
species assemblages between the two hauling times. The conclusion delivered here was that further
investigation into this parameter of hauling time is needed for better understanding its impact and
its possibility to serve as a new standard sampling procedure in the future.

Lastly, the absence of two common native fish species from our data has been shown also in the
surveys of 2024 (Lithognathus mormyrus and Mullus barbatus), while the invasive cornetfish
Fistularia petimba has shown continued spatiotemporal spread and population growth.
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Abstract

Long-term monitoring of the vermetid reef intertidal community (ongoing since 2009) and seasonal
surveys of shallow reef communities (since 2013) have revealed pronounced seasonal patterns,
significant year-to-year variability, collapses and recoveries of key native and invasive species, and
the emergence of new invasive species, some of which have rapidly become highly abundant,
particularly in subtidal zones. Most notably, results in the intertidal show that (1) the cold seasons
are much richer in biodiversity and macroalgal cover, (2) continuous low cover of the ecosystem
engineer, Dendropoma anguliferum, with some small fluctuations in abundance, (3) the collapse
and slow recovery of the tropical mussel invader, Brachidontes pharaonis, and (4) new introductions
of three invasive mollusca species in some sites. Subtidal reef results indicate (1) strong seasonality
with the occurrence of canopy forming brown algae only in the cold season while tropical invaders
are present year-round, (2) the takeover of some sites by invasive macroalgae and fish species, some
totally new to the system like lionfish. Main specific findings for the past monitoring year are a
small drop in winter biodiversity in most intertidal sites that results from a reduction in algal cover

driven by a prolong desiccation events and the continuous proliferation of new invasive species.
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Abstract

Ecopath with Ecosim (EwE) is a powerful modeling tool for studying marine ecosystems,
as it quantifies energy flow and trophic interactions among species, evaluates ecosystem
structure and function, and simulates ecosystem responses to environmental changes or
human activities like fishing. By combining static (Ecopath) and dynamic (Ecosim)
modeling, it enables both snapshots and time-series analyses of ecosystem dynamics.
Importantly, EWE can incorporate key ecological indicators aligned with frameworks such
as the Marine Strategy Framework Directive (MSFD), making it highly useful for marine
monitoring, management, and policy support. In 2024, as a pilot, the EWE ecological models
of Israel’s continental shelf and Exclusive Economic Zone (EEZ) underwent structural
modifications in the grouping of functional and taxonomic components, as well as revisions
to their ecological characteristics as defined within the models. In addition, model
parameters were updated based on expert knowledge from local scientists or sourced from
international databases. As a result of these structural changes, parameter updates, and the
incorporation of recent data, the calibration and validation process are currently ongoing. A
mechanism for the integration and validation of data from the national monitoring program
was developed to facilitate their incorporation into the models. Although the process is not
yet fully automated, the development of this mechanism is expected to streamline and
accelerate future data integration. Model outputs were evaluated by experts who assessed
the temporal and spatial distribution patterns of various functional groups represented in the
models (e.g., epifaunal biomass and distribution, climate changes). Both the temporal
dynamic model and the spatial model were run for the period 2014—2024 and revealed
changes in the ecosystem. Results of the pilot simulations with Ecospace highlighted, for
example, changes in species distribution and spatial patterns across the Israeli EEZ. The
results indicate a deepening of native species’ distributions and an increasing dominance of
invasive species in shallow-water areas. The models also provide estimates for a range of
ecological indicators, some of which are presented in the current report. Although this report
includes only a limited set of indicators, ongoing model application within the framework
of the national monitoring program will allow for broader use of a more comprehensive
suite of ecological indicators. Thus providing information on the statues and functioning of
the ecosystem that is not accessible through other means.
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