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Vocal Labelling of Others by Nonhuman Primates, Hints about the Evolution of Human
Language
The ability to vocally label conspecifics is a hallmark of advanced cognitive function, previously
thought to be unique to humans and dolphins. However, the evolutionary origins of this
ability in primates remain poorly understood. Addressing this gap, we investigated whether
non-human primates can exhibit vocal labeling of conspecifics. Using machine learning
analyses of naturally occurring phee call dialogues in marmoset monkeys, combined with real-
time playback experiments, we demonstrate for the first time that marmosets use phee calls
to vocally label conspecifics. Our findings reveal that marmosets not only perceive and
correctly respond to calls directed at them, but also that family members share similar calls to
label conspecifics. Moreover, vocal learning plays a crucial role, as marmosets acquire these
vocal labels from their family group. These results provide novel insights into vocal
communication in nonhuman primates and its possible relevant evolutionary trajectory to

human language.
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Session Microbial Menagerie: Exploring the Animal Microbiome

Chairs: Tali Magory Cohen?, Amiyaal llany?3

! Faculty of Medicine, Bar-llan University, talimagory@gmail.com

2 School of Zoology, Faculty of Life Sciences, Tel Aviv University, amiyaal@tauex.tau.ac.il

3 The Steinhardt Museum of Natural History, Tel Aviv University

This session delves into the complex and dynamic world of the animal microbiome, examining
its role across diverse environments and species. We will begin with talks on theoretical
frameworks that redefine our understanding of host-microbiome relationships and microbial
community resilience. Next, we will explore the microbiomes of terrestrial and aquatic
organisms, highlighting the unique microbial adaptations shaped by each environment. The

session will also address the transmission of microbiomes within populations, unpacking the
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mechanisms driving microbial inheritance and exchange. Finally, we will discuss the ecological
forces, such as diet, social behavior, and environmental pressures, that shape the structure
and function of microbiomes. Together, these talks offer a comprehensive look at the animal

microbiome’s role in health, ecology, and evolution across ecosystems.

Non-violent conflict resolution: a role for microbes?

Yonatan Bendett, Lilach Hadany
School of Plant Sciences and Food Security, Tel Aviv University, Tel Aviv

ybendett@gmail.com

Conflicts between individuals are common in nature. A social interaction that describes a
conflict (e.g. over a resource, territory, etc.) may be associated with a significant reward or cost,
and the outcome is affected by the behavioral strategies and aggressiveness level of the
participants. Several theoretical models, for example the Hawk-Dove model (originally defined
by Maynard Smith and Price in 1973), have studied the evolution of these strategies from the
perspective of the host's genes (where 'hawk' and 'dove' represent aggressive and non-
aggressive behavior, respectively). Here we propose that microbes that affect the
aggressiveness of their hosts could be favored by selection, and may play a role in shaping the
level of aggressiveness among the population. By extending the Hawk-Dove model to include
both the hosts and their microbes, we find that microbes inducing non-aggressive behavior are
favored under wider conditions compared to genes with similar effects. As a result, the mean
fitness of the population is also higher. Our results raise the possibility that changes in the
microbial composition within individuals can affect the level of aggressive behavior in the

population, and may affect its prosperity over time.

Microbiota characterization of Dusky and Sandbar sharks at a unique aggregation site off

the coast of Israel

Dalit Meron, Aviad Scheinin, Goni Bregman
Morris Kahn Marine Research Station, Department of Marine Biology, Leon H. Charney School
of Marine Sciences, University of Haifa, Haifa, Israel,

dalitmeron@gmail.com
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Sharks, as apex predators, play an essential ecological role in shaping the marine food web and
maintaining healthy and balanced marine ecosystems. Sharks are sensitive to environmental
changes and anthropogenic pressure and demonstrate a clear and rapid response. As a meta-
organism, sharks offer selective niches (organs) for microorganisms that can benefit their hosts.
However, changes in the microbiota (due to physiological or environmental changes) can turn
the symbiosis into a dysbiosis and may affect the host's physiology, immunity and ecology. Our
study was conducted at a unique coastal site (Israel), where a mixed-species shark aggregation
is observed. The aggregation includes two shark species, the dusky (Carcharhinus obscurus) and
sandbar (Carcharhinus plumbeus), which are segregated by sex (females and males,
respectively). Microbiome samples from both shark species were collected over three years
from different organs (gills, skin, and cloaca) in order to characterize the bacterial profile and
examine the physiological and ecological aspects. The bacterial composition significantly
differed between the shark individuals, surrounding seawater, and the shark species. The most
dominant groups for both shark species were Flavobacteriaceae, Moraxellaceae, and
Rhodobacteraceae. However, specific microbial biomarkers were also identified for each shark
species. An unexpected difference in the microbiome profile and diversity between the
sampling seasons revealed an increased potential pathogen, Streptococcus. The fluctuations in
the relative abundance of Streptococcus between the months were also reflected in the
seawater. Our study provides initial information on shark microbiome in the Eastern
Mediterranean Sea. In addition, we demonstrated that these methods could also describe
environmental episodes, and the microbiome is a robust measure for long-term ecological

research (LTER).

Ecological forces shaping gut microbial communities in Galapagos Marine Iguanas

Ido Grinshpan?3, Omer Lavy'?3, Alvah Zorea'?3, Itai Amit¥?3, Liron Levin'%3, Ori Furman®?3,
Daniel Somech®23, Natali Guerra®, Otto X. Cordero?, ltzhak Mizrahi®23

1. Life Sciences Department, Ben-Gurion University of the Negev, Beer-Sheva, Israel

2. School of Sustainability and Climate Change, Ben-Gurion University of the Negev, Beer-
Sheva, Israel

3. The National Institute for Biotechnology in the Negev, Ben-Gurion University of the
Negev, Beer-Sheva, Israel

4. Massachusetts Institute of Technology (MIT), Cambridge, MA, USA
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5. Galapagos Science Center, Universidad San Francisco de Quito, Quito, Ecuador

Marine Galapagos iguanas inhabit one of the most remote and isolated ecosystems on Earth.
They feed exclusively on marine algae, which cannot be broken down by their own enzymes,
rendering them entirely reliant on their gut microbiome for digestion. This dependency,
combined with their status as an endemic species, prompts fundamental questions regarding
how these microbial communities disperse and assemble. During our expedition to the
Galapagos, we collected over 100 fecal samples from Marine Galapagos iguanas to explore
these issues. In my presentation, | will discuss the ecological and evolutionary models that we
and others have developed to better understand the forces shaping these essential
microbiomes. Our findings may provide new insights into the host-microbiome relationship,

offering fresh perspectives on this intricate biological axis.

Deterministic And Stochastic Processes Drive Host-microbe Network Structures Along a Land

Use Change Gradient

Matan Markfeld!, Georgia Titcomb? , Charles Nunn®#, Shai Pilosof?

1- Department of Life Sciences, Ben-Gurion University of the Negev, Beer-Sheva, Israel.

2- Fish, Wildlife, and Conservation Biology Department, Colorado State University, Fort Collins,
USA.

3- Duke Global Health Institute, Durham, NC, USA.

4- Department of Evolutionary Anthropology, Duke University, Durham, NC, USA

The microbiome significantly influences host health and function, yet the environmental factors
shaping the microbiome in wild hosts are poorly understood. We studied the gut microbiome
(bacterial ASVs) of wild rat (Rattus rattus) individuals across different land-use types in rural
Madagascar. We categorized ASVs into Core (>20%), Non-core (2-20%), and Rare (1-2%)
prevalence groups and constructed bipartite networks linking individual rats to ASVs. We used
modularity to identify clusters of tightly interacting rats and microbes. We used compositional
and phylogenetic turnovers to identify the processes driving microbial distributions. The
network's modules reflected the dispersal limitation of Rare microbes and the selective
differences for Non-core microbes, while neutral processes dominated for Core microbes.
Additionally, the composition of modules for Rare and Non-core microbes varied with land-use.

These results underscore the complex interplay between environmental factors, the host, and
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microbial community structures, offering insights into how land-use change impacts wild host

microbiome.

Tracking microbial strain transmission patterns among wild rock hyraxes (Procavia capensis)

Prameek Kannan?!, Asaf Tamam?, Sondra Turjeman? Omry Koren?, Amiyaal llany®*
Faculty of Life Sciences, Bar Ilan University, Ramat Gan

2Faculty of Medicine, Bar-llan University, Safed

3The Steinhardt Museum of Natural History, Tel Aviv University, Tel Aviv

4 School of Zoology, Faculty of Life Sciences, Tel Aviv University, Tel Aviv

Gut microbes influence and shape many aspects of host physiology, and their transmission
between hosts is in turn influenced by the ecology of the host and the environment. Studies
have found that host sociality and environmental factors strongly influence microbial
transmission, however, few have been able to establish causal links, especially in wild
populations. Tracking strain transmission patterns is a promising method to establish causal
links between host ecological factors and microbial transmission. This study tracks strain
transmission patterns in a wild population of rock hyraxes (Procavia capensis), a highly social
mammal, in the Ein Gedi Nature Reserve. We assess how strain sharing patterns differ
between hyraxes with differing levels of social association, social group membership, sex, age
group, and between two different populations. Social association strength was not associated
with strain transmission, however, most of the strain sharing occurred between social group
members. Some strain sharing occurred between individuals from different populations,
highly unlikely to encounter one another. This indicates that strains were either shared due to
movements of bachelor males between the populations, or due to similar environmental
factors. Males shared more strains with females than with other males, while strain sharing
between females was only marginally lower than with males. This was expected as male
hyraxes disperse from natal groups at adulthood, while females remain in their natal group.
Strain sharing between adults and juveniles was marginally higher than between adults, with
both higher than strain sharing between juveniles. Species composition of samples collected
from the same individual at different dates were most similar to one another, followed by

samples from the same social group, age group, sex and collected on the same date
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respectively. Therefore, group-living drives microbial transmission, and in turn shapes the

composition of microbes of individuals, groups, and populations of wild rock hyraxes.

Comparative Genomics Reveals GPP34 as a Conserved, Ancient Protein Family Linked to

Symbiosis in Sponge-Associated Bacteria

Laura Steindler?, Claudia Ferreira?, llia Burgsdorf!, Tzipora Perez?!, Gustavo Ramirez'?, Maya
Lalzar3, Dorothée Huchon?

1 - Department of Marine Biology, Leon H. Charney School of Marine Sciences, University of
Haifa, Haifa, Israel.

2 - Department of Biological Sciences, California State University, Los Angeles, CA, USA.

3 - Bioinformatic Services Unit, Faculty of Natural Sciences, University of Haifa, Haifa, Israel.
4 - School of Zoology, George S. Wise Faculty of Life Sciences, Tel Aviv University, Tel Aviv,
Israel.

Isteindler@univ.haifa.ac.il

Sponges harbor microbial communities that play crucial roles in host health and ecology.
However, the genetic adaptations that enable these symbiotic microorganisms to thrive within
the sponge environment are still being elucidated. To understand these genetic adaptations,
we conducted a comparative genomics analysis on 350 genomes of Actinobacteriota, a phylum
commonly associated with sponges. Our analysis uncovered several differences between
symbiotic and free-living bacteria, including an increased abundance of genes encoding
prokaryotic defense systems and eukaryotic-like proteins in symbionts. Furthermore, we
identified GPP34 as a novel symbiosis-related gene family, found in two symbiotic
Actinobacteriota clades, but not in their closely related free-living relatives. Analyses of a
broader set of microbes showed that members of the GPP34 family are also found in sponge
symbionts across 16 additional bacterial phyla. While GPP34 proteins were thought to be
restricted to eukaryotes, our phylogenetic analysis shows that the GPP34 domain is found in all
three domains of life, suggesting its ancient origin. We also show that the GPP34 family includes
genes with two main structures: a short form that includes only the GPP34 domain and a long
form that encompasses a GPP34 domain coupled with a cytochrome P450 domain, which is
exclusive to sponge symbiotic bacteria. Given previous studies showing that GPP34 is a
phosphatidylinositol-4-phosphate (P14P)-binding protein in eukaryotes and that other PI4P-

binding proteins from bacterial pathogens can interfere with phagolysosome maturation, we
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propose that symbionts employ GPP34 to modulate phagocytosis to colonize and persist within

sponge hosts.
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eDNA Reveals Impacts of Artisanal Gold Mining on Aquatic Biodiversity in the Peruvian

Amazon

Tali Magory Cohen'?3 Adi Barocas?*, Victor Sdnchez®, Evan Roybal?, Sarah Mak?, Tom Gilbert?
& Rachael Bay?

1 — Department of Evolution and Ecology, UC Davis, United States, talimagory@gmail.com

2 —The Globe Institute, University of Copenhagen, Denmark
3 — Faculty of Medicine, Bar-llan University, Israel
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Artisanal and small-scale gold mining (ASGM) has increased in the western Amazon,
intensifying anthropogenic effects such as deforestation and mercury pollution, potentially
altering biodiversity in affected ecosystems. To assess these impacts, we sampled
environmental DNA from water in 17 lakes in Peru’s Madre de Dios region, including those
exposed to ASGM. Using metabarcoding to determine taxa presence, we analyzed diversity
and community composition across mined and unmined sites. While alpha diversity did not
significantly differ between the two lake types, we found shifts in community composition,
with mined lakes hosting distinct assemblages. Unmined lakes closer to ASGM sites showed
community compositions resembling those of mined lakes, suggesting that ASGM effects
extend to surrounding unmined habitats. Our findings highlight the role of ASGM in altering
ecological communities, underlining the need for sustainable practices to mitigate these

impacts and conserve biodiversity in the Amazon.

Cultural evolution of prosocial behavior in the stag-hunt game

Stav Ratzon &Yoav Ram

School of Zoology, Faculty of Life Sciences, Tel Aviv University.

The evolution of cooperative behavior is a significant area of research within the study of social
interactions among individuals in a given ecology. Traditionally, the prisoner’s dilemma has been the
standard model for investigating this phenomenon, but this may not represent scenarios such as
cooperative foraging and hunting, where collective benefit arises from cooperative action. In this
study, we propose an evolutionary model based on the stag hunt game, a coordination game that
accounts for this kind of benefit. Furthermore, we consider vertical and non-vertical cultural
transmission. We examined scenarios leading to the fixation of cooperation, fixation of defection, and
both stable and unstable polymorphism. Our analysis focuses on the relative influence of non-vertical
versus vertical transmission, the payoff from reciprocal cooperation, and the differences between the
stag hunt and the prisoner’s dilemma game. Our results highlight the importance of the payoff from

reciprocal cooperation in explaining the evolution and maintenance of pro-social behavior.

Inhibitory signaling in collective social insect networks, is it indeed uncommon?

T.S. Goldberg®’, G. Bloch?
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Individual entities across levels of biological organization interact to reach collective decisions.
Possibly the most extreme form of this are centralized neuronal networks, where competing
neural populations commonly accumulate information over time while increasing their own
activity, and cross-inhibiting other populations until one group passes a given threshold. Social
insects are another useful and well-studied model for the evolution of so-called “swarm
intelligence”, as they reach high levels of collective behavior while individuals are functionally
self-sufficient, at least in the short term. In these groups, there is good evidence for decisions
mediated by positive feedbacks, but we found evidence for similar inhibitory signals only in
honey bee (Apis mellifera) stop signals, and Pharaoh’s ant (Monomorium pharaonic) repellent
pheromones, with only the former occasionally being used as cross-inhibition, during the
colony’s search for new nesting sites. We discuss how these differences likely stem from
insufficient research efforts as well as genuine differences across levels of biological
organization. Differences in collective decision making between levels of biological organization
is but one example of how comparing the basic mechanisms giving rise to emergent properties
between diverse systems can lead to a better understanding of the basic principles in the

evolution of these properties across different systems and levels of biological organization.

Identification of a new stage in Salamandra infraimmaculata metamorphosis

Gad Degani
MIGAL Galilee Research Institution

Tel Hai Academic College

We examined various water bodies in which fire salamander (Salamandra infraimmaculata)
larvae were growing and showed significant variation in growth rate and completion of
metamorphosis depending on the habitat—seasonal pond, spring stream, or water hole. The
phenomenon described herein involves larvae found in a water hole at a late stage of
metamorphosis with highly developed gills, unable to leave the hole and complete
metamorphosis. We hypothesize that the gills are an adaptation to the summer period, until
the hole fills with water, allowing the larvae to complete metamorphosis and transition to

terrestrial life.
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News from low light habitats along the Israeli coast of the Mediterranean Sea

Sigal Shefer2, Tom Morav?!, Tamar Feldstein?, Tal Idan3, Liron Goren? & Micha llan?!

1 - School of Zoology, George S. Wise Faculty of Life Sciences, Tel Aviv University 6997801
2 - The Steinhardt Museum of Natural History, Tel Aviv University 6997801

3 - Department of Biomolecular Sciences, The Weizmann Institute of Science, Rehovot

shef@tauex.tau.ac.il

In the last decade, we have been thoroughly studying various shallow and mesophotic habitats
along Israel’s Mediterranean coast. Low-light habitats, including mesophotic sponge grounds
and caves, have been found to be biodiversity hot spots. Our research included photographed
surveys and sponge collection by scuba diving at shallow sites and ROV at mesophotic sites. We
identified sponges using morphological and molecular methods. The outcome of this research
effort is an ever-growing list of sponge species recorded for the first time in Israel and the
Levant, some might be new to science. Interestingly, we found two color morphs of Tedania cf.
anhelans that can reach the size of ~10 cm and are distributed only in the mesophotic sponge
grounds. In shallow habitats, we found miniature Tedania sp. that differs in coloration and
morphology from the mesophotic morphs. However, the three morphs share the same spicule
types and COI sequences were identical among them. We also encountered an unknown
Ciocalypta sp. in shallow and mesophotic depth that was found to be closely related to C.
carballoi, (based on molecular data and morphology) which is known to be distributed down to
~25 m. Other low light habitats such as caves are not very common along the Israeli coast and
are found mainly in its northern part. So far, we have studied a small cave from which we
collected a white Thorectid sponge and an encrusting white Tetractinellid sponge.

The most important outcome of these studies is that presently two new mesophotic marine
nature reserves are promoted to protect the sponge grounds and are now in the advanced
stage toward final approval. We are positive that as we continue our effort to identify the
sponges sampled over the years, and expand our research to unexplored sites and habitats,

new records and species will be revealed.

Is Tedia really a Tedia or is it belong to the genus Dysdera?

Yuval Zaltz'? & Efrat Gavish-Regev?
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Tedia Simon, 1882 is a Levantine genus of woodlouse hunter spiders (family Dysderidae C. L.
Koch,1837), that currently includes two recognized species, the type species Tedia oxygnatha
Simon, 1882 and Tedia abdominalis Deeleman-Reinhold, 1988. However, the taxonomic status
of the genus has been debated, with some researchers suggesting that it should be transferred
to the genus Dysdera Latreille, 1804. In this work, | used morphological and molecular data to
investigate the taxonomic status of the two Tedia species. | studied 15 Tedia specimens and
used 11 Dysderidae specimens (of the genera Dysdera, Dasumia and Harpactea) for
comparison. Molecular analysis of the mitochondrial gene COI showed that all Tedia specimens
| sequenced, clustered together in one clade, sister to a clade with other Dysdera genera,
supporting the hypothesis that Tedia is a monophyletic genus. However, this Tedia clade is
nested in the Dysdera cluster. Additionally, two lineages could be detected within the Tedia
clade, which may represent the two distinct Tedia species. Morphological RDA analysis of the
Tedia specimens showed significant differences between four groups according to
environmental conditions. Overall, my results suggest that Tedia is a valid genus that is distinct
from its sister-genus Dysdera, although further genetic data may reveal a more complex
phylogenetic relationship between the two genera. Additionally, my analyses support the
existence of more than two distinct species within the genus Tedia, but further research is

needed to redescribe them and find synapomorphies.

Spillover of managed bumble bees from Mediterranean orchards causes minor
ecological impacts

Nitsan Nachtom Catalan™, Tamar Keasar(?), Chen Keasar!®), Moshe Nagari®

(1) Department of Evolutionary and Environmental Biology, University of Haifa, Haifa, Israel
(2) Department of Biology, University of Haifa — Oranim, Tivon, Israel

(3) Department of Computer Science, Ben Gurion University, Beer Sheva, Israel

(4) Shamir Research Institute, University of Haifa, Katzrin, Israel
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Commercial bumble bee colonies are routinely used for crop pollination in greenhouses, and
are increasingly introduced into orchards. Bumble bee spillover to natural habitats neighboring
the orchards may interfere with local wild bees and impact the pollination of non-crop plants.
Concurrently, foraging in natural habitats may diversify the bumble bees’ diets and improve
colony development. To evaluate these potential effects, we placed commercial Bombus
terrestris colonies in blooming Rosaceae orchards, 25-125 m away from the margins. We
recorded the colonies’ mass gain, population sizes, composition of stored pollen, and
thermoregulation. We monitored bee activity, and seed sets of the non-crop plant Eruca sativa,
along transects in a semi-natural shrubland up to 100 m away from the orchards, with managed
bumble bees either present or absent. Rosaceae pollen comprised ~1/3 of the colonies’ pollen
stores at all distances from the orchard margins. Colonies nearest to the margins showed
prolonged development, produced fewer reproductive individuals, and had poorer
thermoregulation than colonies closer to the orchards’ center. Possibly, environmental
stressors interfered with the bumble bees’ development near the orchard borders. Wild bees
were as active during the colonies’ deployment as after their removal. E. sativa’s seed sets
decreased after bumble bee removal, but a similar decline also occurred near a control orchard
with no managed bumble bees. Altogether, we found no short-term spillover effects of
managed bumble bees on nearby plant-bee communities during the orchards’ three-week
flowering. The colonies’ prompt removal after blooming can reduce longer-term ecological risks

associated with managed bumble bees.

Regards from the Miocene: Ayyalonia- a climatic relict Israeli endemic troglobitic

pseudoscorpion

Sharon Warburg?, Shlomi Aharon?, Prashant P. Sharma?, Hugh G. Steiner?, Siddharth S.
Kulkarni?, Danilo Harms3 and Efrat Gavish-Regev?!

1 The National Natural History Collections, The Hebrew University of Jerusalem, Edmond J. Safra
Campus, Giv’at Ram, Jerusalem 9190401

2 Department of Integrative Biology, University of Madison-Wisconsin, 441 Birge Hall, 430
Lincoln Drive, Madison, Wl 53706, USA
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The evolution of obligate cave-dwelling species can often be explained by the Climatic Relict
Hypothesis (CRH) suggesting that climatic changes lead to vicariant speciation of subterranean
populations. While the surface is susceptible to climatic and environmental changes,
subterranean ecosystems can preserve stable conditions for very long periods, enabling a
refugium for relict species while their epigean ancestor becomes extinct. Some species evolve
morphological adaptations to the hypogean environment (troglomorphism) such as eye loss,
elongated appendages, and loss of pigmentation, which increase reliance on the cave
environment, and lead to a loss of migration between epigean and hypogean populations.
These evolutionary processes may cause high genetic partitioning, fragmented distributions,
and consequently multiple speciation events of separate subterranean troglobitic relictual
populations restricted to their caves. In this scenario of CRH, troglobitic sister species can be
found in remote caves, while their epigean ancestors underwent extinction, as known from
spiders, scorpions and pseudoscorpions. In a survey of the subterranean arachnid fauna in
Israel, many unidentified pseudoscorpion morpho-species, mostly from the family Chthoniidae,
were discovered, including new species of Ayyalonia. The only previously described Ayyalonia
species, Ayyalonia dimentmani, was found only in the unique, previously sealed,
chemoautotrophic Ayyalon cave, which it invaded during the mid-Miocene ~14 Mya. During the
Miocene the Levant has endured a dramatic aridification. Phylogeny based on the second-
generation genomic analysis Ultra Conserved Elements of the first ever DNA sequences of
Ayyalonia species revealed three new micro-endemic highly troglomorphic Ayyalonia species,
each found only in a single cave in a different region of Israel: Arak Na’asane (Eastern Samaria),
Ayyalon (Shfelat Yehudah), Sha’at (Western Samaria), and Yir'on (Galilee). All these caves are
deep, highly isolated, hypogene, phreatic caves with elongated tunnels. The large geographic
distance between close phylogenetic species is an indication of the evolutionary process

explained by CRH.
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Regional biogeographic origin influences raptor movement, habitat selection and survival

Asaf Mayrose'?*, Ohad Hatzofe?, David Troupin! & Nir Sapir!
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Natal habitat preference induction (NHPI) may influence dispersal patterns and other life-
history traits in raptors, but evidence for that remains scarce. This study investigated how the
natal habitat of juvenile Bonelli's eagles (Aquila fasciata), across an aridity gradient, influences
bird movement, habitat selection and survival. Using GPS telemetry, 55 juvenile eagles from
Mediterranean, semi-desert, and desert habitats were tracked. Dispersal onset, direction,
distance, temporary settlement areas (TSAs) and territorial recruitments were analyzed in
relation to the natal sites’ biogeographical origin. Desert-origin eagles dispersed the farthest,
with some crossing the Sahara and Arabian deserts to reach sub-Saharan Africa or southern
Arabia. Mediterranean and Semi-desert eagles generally stayed closer to their natal areas.
Water bodies appeared to act as barriers, influencing dispersal routes and distribution of TSAs.
Throughout their dispersal process, birds' routes and TSAs were found in areas with annual
precipitation similar to their natal sites, supporting NHPI. This was further corroborated by
recruitment data, which indicated high fidelity to natal climatic zones, with only one out of 11
eagles recruiting to a different zone. Mortality patterns showed a gradient across habitat types,
with the desert-hatched eagles experiencing the highest proportion of deaths outside Israel.
These findings suggest that a complex interplay of factors, including NHPI, environmental
conditions, and potential migratory tendencies, shapes the dispersal behavior of Bonelli's
eagles. The habitat-specific differences in movement patterns, survival rates and recruitment
highlight the importance of considering the local biogeographic environment for better
understanding of raptor ecology. This study provides the first solid evidence for Natal habitat
preference induction in an ecologically versatile species inhabiting a wide range of

environmental conditions, with significant implications for its conservation.

41



DIMY NNMIANIN NIRNA DTV NN YDy

Ima 2w T iaNana-nT 9am L RaT iy
ND'DI2MIND, [N122'0 1TIDIZN W'V 0NN 'WTAY (1200 ,NIANINNEANXIZIAR ,NARIN? Ap2nnn 1
D'wN1 NMaVN

02301 VAL NiwN 2

,D1921.0'21 DPNNA NNATIN (Rousettus aegyptiacus) NIN'AN 70V 7w |9ITN NRXI' DININ N7
DNV NNWY |'2 D'P1TAI DY D1717001 91V7 DN NIWaNND ND0AR N9n W AT |'nn Da?uy?
TN N 17X D70V 7V DININ (122202 ,]2 '9 2V N .0N10NAI%H 20-7 D'WANN D'NIDA N7 NNNI
NN %Y NLYA DUNITN DN WNNWN AT 'Y NYWNL NIDNIN NTAVNNI NDWAN NINTI NIRXIN
NYIN 21N MYNNYN NTI7NN1A LITNILAY7 D'NIAN7A IR NNIPN 7X17 TN QrRY [N, D17

9V (Line-of-sight analysis) n''&1-17 NN uX27? Nan 2V NN'A '9%0VY 151-n ATLAS N21WN1 190NK1Y
NNINNN |11 2 WD NN PITAY1,001W N9Ivn 217010 8,367-7 INMNN 17X D'9%20Y DNN NITIPIN
NINIA NIRXIND .ORINDN NITIPIN NIRYY 172! DNIR NMIAR?2N NMIRNND NNIPNY? DN M?NNnn
21700 NN 12N DN L2172 'ANTN 1IT'A1 027 D'TNIAR7D IR NP NIRYYZ D'9%20VN 172 [N NITIPIAY
DIIMY% DN7Y NNNNA DY IR DNIPA 12 MIVRYN 7710 0'nL,[2 12 TV 127 N1 inn naivnn
.N1P7 NIKY 2W DININA NI MIVAWNA THAN W ANIFPTN IR D900 DILPIMAINY TWRD ,0'970U0N
DN ,NPNIY D2'N NAINY7 TN TIANA NTAIY DIMYT NMIAN?D NIINNA TV 17X D970V 72 DNY2ID!
NN NRNN TN NDDAPN NIYINAZY 2NN DINTA NMIVAYNA NUA91 NIKXANNN N7

.DTRN N0 DT |'N YW AwaYY

?0'¥11 NIV DI NINYN 'Y TN PN IN NP

12120 72 ,|'a1? vt ,720-1202 TTIV ,2122TN 1'AN LTI 'N71L,'PD2N NI
[1M12 |2 NDDIAIIN,|MDYIR?2 W'V 12NN 1jPN2 D212NN,0M W'Y NNATA NI2IR? np2nnn
LN )2 NwNTn a0

varabesky@gmail.com

, WA 1190 0NN 2V NIANN 'wn NID2YN NIADIM TR 0¥ NIVp91 0NN NN DTN D'wIY
Latrodectus ,nnINN NIN8N @IV w2190 'nn .DINN D'N2AD  D'WA9NI 9N NIzap
,0'MTIP DPNNA 0NN NIVPA 7w NDWN 119 2V ,0'X1) NIX] ,NA0I11 'wNn N3 X' ,geometricus
D'2'DNN 0'2'9D 191 NN N7 DPAVA NARINN NINRN 72 0NN NUR9 2V DNXIPN 12 YYNn nN2uin
D'X'2N NUPA 72U ' NI IXY 22 N0AIRN NI2UN IR DPTANT NN .0'X' AN NYUPA N2 0NN NN
W mipn |'"i NNINN NINRN w12V 22 NIAPA |2 DX NIVRA 72 012 NIMDIDON NRIYN NIVXAN]

42



NN INTIA DTUM .70 D19 DY DY 0N NIVP9 X'NN — L. pallidus ,n12%0 nan78n— 21311 vy
[A1,0'%1AN NIWPA NNY NPIYY [NTH NN 1INND .0'WIAIVUN 17N w1 0NN NIYpa Nl '%an
D'NINY .T7271 'wNn N1JY NONI 0'X'AN 1901 ,NYpPan 7w N7712 N0N |122 D'X'AN NYUpa 7W D1I1aNn
NI NILP DX NIVPA W (NI2AY7 NIAYRA N NRLPN) NIMINND NIRR7Y 72 2V 02NN DMIYNR)
7 D'¥'AN NYPA NN NDINN N'D'0AN 'wNin N1JW 90112 .N1270 NINIX? NRIYNL DX NINS Dl
NVPa NK NIDI7 NNIN NINN? NP7YW NTA ,NINT DY .0NINN NIAZRN 7Y 1TA NI DAY 11270 NIA7RN
NIYPA 11012 N71VA 1¥p ,]210 NN .N3A70 NINZRN 7Y 012 nnIT N, 00NN N1JY 7710 ,'wna 0'xan
INIP IXT 1D P'ONY N1 120 .02270 NINRN XN IWKRAD NN NINYR XN NI DI NN 'wna 0NN
NIN12N 222 'DAIRN 'NAN,NRT DY 0NN NIVPA TIXT 20N IR NNIRE AT NN 1P AR 'wnin
DY NIN7X 'W111Y 111 129 2V NIMINN NIRN2N? [NN' pavn? 21210127 ,N17'a0n MNNan 7IX? D7Nwn
Y1y 7 nw79n NNYXN 237 NRAIM paon 17w 1pnnn ,12'97 .70 019 NLY NI2Va DX NIVHP9

.NNINN NINZXRN

N1230 pYnn 119'w? 221 TNN pnya it [Nn 22 21T N2 NN NrFAY 19T pnn

[2 TR Ayrow 191y A Rmon nm A3 a0 L,2TaY win 2ot AR, im mamne,YRino Ty
BHaraw uxiLux qox ,4qorr

2'AN YN NL'DIAAIR ,0MNN WTAY NL2IPAN ,NAIKIT? 190N Nt

N'I072 ,NN"') 12 NIN'AY NT21I012K NP1 2

NMAVN NL'DIAAIND ,LIR W'Y NN2IMDIEARIDN? 1900 N1 3

D'2AN1 Vavn niwn 4

yehudasam@gmail.com

NIXIDIO DY NIPATNA NIZNN N'AVN] wnw? 021701 NAIZIKND N2IVNN 2V D'YU'awn 019NN 0n
NIINNND DYWL NN DTX D170 ' RIN (Canis aureus) AINTN NN .OTX?7I N0 NI'D,12 N7 N220
D'MN'wNL A"DY NIDI72IND Y7722 0TV NIDYWANNN NRXIND ,7K1Y1 12200 17NN %W 10710 iop!
NI'OI72IR 217'T [21 D2K1IX DIIDN IT'A 22100 pwnRn 1T 2V NA730 NNYA% YARNA D'aNiv 012N10IN
NIV D'INN NI2'WA% NIRIM'aN UT'a NN 0'RNNY% NI %V .0'XD1I0N 119 NIATAL 'Y Y91 DANN
N2 NN DRI MWD NIRIY IR QURNN '0I19T NN 'AN7 Y ,NDWA DN 28 winn [QIN?1I NRIWN
N2 NIA'YN AT UTR? JTNN PRYA 0NN NURN NN [YaN? N2 NN 1A ,NNRNNA .0N7Y 2T
NIMIWRY NIfaxn .(2017-2018 qiinn 2nn TNIMNA) N'MIpNN 01NN NY0I72INA 1223 NIfXI9NNA
NI2'Wa NNWAarNI NDWN 7Y AIN'YIN W12 DX NI2'TAN OTX 121N NIN?PNA [ITA NIFTOAI0W NN

Apun X2 0N Twni,(21p LTI AN) (IR0 ,NTaY% YU DDANN IPNNN .NNAAN AT N9V DN

43



D'NIA PITTAL ANXIZIMA NVIANN 19' NMWaNnl pnyl nonan ATLAS -0 N2wn NIVXNAN NMbn7»

iUkt
MIJ'™X VTN 190w D'D1a 33 2V DOANNA DIMNAN NiMal,(niapa 33,0121 19) nan 52 1127 ,N0 TV
['2 N'XPRIDIINNND VAWIN DRINN 2 A'NNRN DINN 7712 12 0'RIA DMINAY 09770 NN 0'wTIn IR
-1 N7 N19X 911021 21aR1 DMWY DNAT 7Y (50%KDE) ntnnn DINN DAY NN ANT21212% nawn N
['21 DANTN 2 077N IKXNI N7 Y12 ,|2 102 .AMDI22INN NINIAY INwA1"'np 1£2-0 nniv? 1" np 2110
NI2MA 1N, AI9NNAN [ITA2 D'WY 21T M2 NI D'WANYA DINN 2 1INXA 90111 .0M2117 DN'WNN
NIRIYANNRIY? DRNNANA72 7w NYIRINIDION NIX9NN NP0 2V NITAYA NIRXIND NITY 211 NINAI DT
AT'Q NNAIT? .DIIO'NN IT'O |OINI,NK NIV DR PUT2 NI NITYA .0IIWN 2170 M1 win'win vl
19X IPNAN TMYA .0NN 2W INIFNTNNA NIZ2'Wa NIt NI 1DPaN NIMY MYy yipa 0T NiDNaa

.NYNTN 0210'NN NN NYRAP XY NYDI722INN 7TIA DR TINKY

021721 D'ANYN 21X wI9'N |2 AN27'Th 2V Nn91D [12'0 YW nvawan

qIw [12',NAI0 TV, 4Nt px
22N 7N ND'DIANIR ,NAIZIRIT? 190N N ,0MNN 'UTAY Np2nnn

arikdorfman@mail.tau.ac.il

['2 NANIY N7'NA NNL,DMTIAN NI IR ,DNNK DANYA INK WIS D' AN 2181 12 07'Nan
TIVIEAIT 122 D'wANnN DTN 122,00'N1N DX 2'TaN% D'wannn 02N L|ITA? DNWNN 0'N 01
exploration-exploitation tradeoff, intensive vs. ) NIN9021 021 NINWA NXPIN ,NNTN NN2'TN
112NN 'WTN ,Uabn 'vTNa DRIY D'MINNA NIAY Npna (Y2101 extensive/ focus vs. diffused search,
wIa'N7 71X |'2 D'ON'N NN DIWN 0N V1 'R — KD NN2'TN 1A% NINMAan NIZRYNN NNK .awnnnl
?DN"N7 |12'0 D'PWI D'ANYN

D1wn (Gerbillus floweri N171N 212721 Gerbillus andersoni qIN 2'2113) 02'272 'K IPTA NTIpPNNA
NTNN 12PT2.09MD [12'0 NYAWn1 0"aI7N [ITD NNIPNA WI9N |27 VIT [ITA 711 2181 2 0N NN
[12'0 DA NAI VIT 27wN2A D'UATE 21N D'2'200N D'WAN 1WA IYANWN [ITD NNIPA 1INA 01N

TN D'NDIIN ¥ N'MAN NIZ'WA 1110 N IRY DTAIVA NN IR — NWWAD NIX219101 YRR
NYNNYN .NINQ021 2D NIRINAINVIT K'Y TN D'NMN0N D910 YW NIZ'WWN DK 112N, TRR

. N9MD 1I2'0 — N X227 NI%22 DYAT,21TA N9MID [12'0 — X717 N1 1INA OVA 0101 1207V1 1T NVaIma
.D'WINN TAN NIR RXN'Y 7121727 1212101 1IWNN TR 10N 7Y PNINA DWATH 'WAN NI 112¥0 1101 701
TN 2'2720Y DUA 72 — NU1an 12IX' 101N wAN1 MDD wAaN7 a0 72730 2PN 1Y [IWRIN wann
71217 |'vn NN TU WARN 210 7102 12230 NI70 DIONA 1212 ,XXAYW D'WYITA NN 1IANY 17w 0'72'NnY
2'2720 DX 27721 [ITAN 1PN 1Y DR TN AN 1210 N1 L[IT2 7017212 112V7 11X 272700Y

44



A1I'0 N DILION NN NN N2 NN NOPYNA 22720 NIANINN DX 1IN7'X 19170 1T 11N wan?y
N7 N NI7'22 YN WARN NN RIXAYT ATINE 022027 NP2 12 0720 NIRNINNDA NRIWN DIFNINNN
APNNN ]2 DNCLITAN IN'Y NI2WMY IX (1T WI9NY7 WTpINW "N [PTN 2V NnVawin NNt 8?7 D72IX

071X 2V N71 D'ANWAN WI9N W1 72U K'N N9ND [12'0 YW nUawnn 1py 12 NN

The links between a cultural foraging tradition and problem solving abilities in black rats

Natasha Shpoliansky?!, Alex Dorfman?, Pazit Zadicario', Noa Truskanov?!

1 School of Zoology, Faculty of Life Sciences, Tel Aviv University

Cultural traditions can lead to the preservation of useful skills in natural populations, through
the transmission of information between individuals and across generations. It has been
suggested that such traditions are associated with enhanced cognitive capacities. Intraspecific
comparisons of individuals from different knowledge backgrounds can shed light on this claim,
but such comparisons are rarely feasible. Here, we studied a tradition that occurs in black rats
(Rattus rattus) and involves the transmission of an efficient extractive foraging technique
termed pinecone-opening. We tested individuals from pine tree habitats that exhibit the
pinecone-opening technique, and naive rats lacking this skill in a battery of tests. We
hypothesized that pinecone-opening rats would be better at solving unfamiliar extractive
foraging problems. We found that the rats in the two treatments did not differ in their overall
success rates. However, pine-cone opening rats solved the new task more efficiently: directing
less actions to the apparatus when solving the task, and conducting less errors when moving
its relevant part. Our findings suggest that cultural transmission can lead to behavioral
differences extending beyond the specific skill itself, potentially shaping problem-solving

strategies and enhancing adaptability in new contexts.
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The Evolution and Development of Arthropod Tagmata

Ariel Chipman

The Hebrew University of Jerusalem

The segmented body plan is one of the hallmarks of the arthropod body plan. Morphological
segments are formed during embryogenesis, through a complex procedure involving the
activation of a series of gene regulatory networks. The segments of the arthropod body are
organized into functional units known as tagmata, and these tagmata are different among the
arthropod classes (e.g. head, thorax and abdomen in insects; prosoma and opisthosoma in
arachnids). Based on embryological work on segment generation in a number of arthropod
species, coupled with a survey of classical descriptions of arthropod development, | suggest a
new framework for the evolution of arthropod tagmata. The ancestral condition involves
three developmental tagmata: The pre-gnathal segments, a tagma that is formed within a pre-
existing developmental field and a tagma that is formed through the activity of a segment-
addition zone, that may be embryonic or post-embryonic. These embryonic tagmata may fuse
post-embryonically to generate more complex tagmata. This framework is consistent with the
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evolution of tagmosis seen in the early arthropod fossil record. It also calls for a re-thinking of
the decades-old division of arthropod development into short-germ vs. long-germ
development, as this distinction highlights a relatively minor aspect of the segmentation and

tagmosis process.
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Detection and classification of nocturnal flight calls for bioacoustic monitoring of bird

migration

Aya Marck®, Yizhar Lavner?, Nir Sapir®

!Department of Evolutionary and Environmental Biology & Institute of Evolution, University of
Haifa.

2Department of Computer Science, Tel-Hai College.

ayamarck@gmail.com

Bird migration is a crucial and essential part of many bird species, though many don't survive
the journey, facing multiple natural challenges as well as additional threats from human
activities like habitat destruction, urbanization, hunting and more. During bird migration,
songbirds and other avian species produce flight calls. Detection and classification of these calls
through bioacoustic monitoring can provide valuable information about species’ migration
timing and the diversity of migrants. While methods like radar and transmitters are commonly
used in migration studies, each has its limitations. Radars can track altitude, speed, and
magnitude of migration but cannot classify to the species level. Transmitters provide detailed

data but are often too large for small songbirds.

We present results from bioacoustic monitoring in Southern Israel during the fall of 2024, using
a deep learning based framework for species detection and classification. We employed a
retrained BirdNET model to identify nocturnal flight calls. Our model identifies 25 common
migratory species, with an average recall of 96% and an average precision of 96% on the test
data. The results demonstrate that bioacoustic monitoring offers a cost-effective, long-term,
and consistent tool for studying migration patterns and trends. When combined with radar and
survey data, it can provide a more comprehensive and accurate picture of songbird migration

in Israel, contributing to the conservation of avian migrants.

Evolutionary Insights from the Mitochondrial Genome of Oikopleura dioica: Sequencing

Challenges, RNA Editing, Gene Transfers to the Nucleus, and tRNA Loss

Yael Klirs?, Maria Novosolov*?, Carmela Gissi>**°, Rade Garic®, Tal Pupko’, Thomas Stach$,

Dorothée Huchon'?

1School of Zoology, George S. Wise Faculty of Life Sciences, Tel Aviv University, Tel Aviv, Israel
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3Department of Biosciences, Biotechnology and Environment, University of Bari Aldo Moro,
70126 Bari, Italy

4Institute of Biomembranes, Bioenergetics and Molecular Biotechnologies, Consiglio Nazionale
delle Ricerche, 70126 Bari, Italy

>CoNISMa, Consorzio Nazionale Interuniversitario per le Scienze del Mare, 00196 Roma, Italy
®Institute for Marine and Coastal Research, University of Dubrovnik, Kneza D. Jude 12, 20000
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8Department of Molecular Parasitology, Institute of Biology, Humboldt-Universitat zu Berlin,
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Sequencing the mitochondrial genome of the tunicate Oikopleura dioica is a challenging task
due to the presence of long poly-A/T homopolymer stretches, which impair sequencing and
assembly. Here, we report on the sequencing and annotation of the majority of the
mitochondrial genome of O. dioica by means of combining several DNA and amplicon reads
obtained by Illumina and Minlon Oxford Nanopore Technologies (ONT) with public RNA
sequences. We document extensive RNA editing, since all homopolymer stretches present in
the mitochondrial DNA correspond to 6U-regions in the mitochondrial RNA. Out of the 13
canonical protein-coding genes, we were able to detect eight, plus an unassigned ORF that
lacked sequence similarity to canonical mitochondrial protein-coding genes. We show that the
nad3 gene has been transferred to the nucleus and acquired a mitochondria-targeting signal.
In addition to two very short rRNAs, we could only identify a single tRNA (tRNA-Met),
suggesting multiple losses of tRNA genes, supported by a corresponding loss of mitochondrial
aminoacyl-tRNA synthetases in the nuclear genome. Based on the eight canonical protein-
coding genes identified, we reconstructed maximum likelihood and Bayesian phylogenetic
trees and inferred an extreme evolutionary rate of this mitochondrial genome. The
phylogenetic position of appendicularians among tunicates, however, could not be accurately

determined.
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Late Early Pleistocene giant hyena - Pachycrocuta brevirostris (Gervais, 1850) from Western

Transbaikalia (Russia) and Northern Mongolia
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Pachycrocuta brevirostris giant hyena was a significant member of the Early-Middle Pleistocene
mammal community of Eurasia. While the European and Chinese records of the Pachycrocuta
are well known, the findings from the most of the Central Asia are very limited. In this context,
the reviewed mandibular material of P. brevirostris from the late Early Pleistocene (0.9-0.78
Ma) localities of Transbaikalia (Zasukhino-3) and Northern Mongolia (Nalaikha) fill that gap.

Dental and mandibular characteristic of P. brevirostris were examined in details and compared
with the various Eurasian giant hyenas from the Early — early Middle Pleistocene localities. As a
result, evolutionary traits were detected in the lower premolars and molars, which were
evaluated in terms of their primitive or derived polarity. This enabled us to discern two
evolutionary stages in development of cheek teeth of P. brevirostris and each stage was
characterized by distinct dental morphotypes. It was shown, that the beginning of the transition
to the later stage appeared 1.0 Ma, which is characterized by: 1. increasing functional
morphological differentiation of premolars; 2. rebuilding of the m1 talonid by the reduction of
its lingual part together with entoconid and the development of its buccal part. Thus, all the
studied samples from Zasukhino-3 and Nalaikha localities showed features typical of the later
stage of dental development of P. brevirostris, which aligns with their placement in the

stratigraphic record.

The Global Biomass of Mammals Since 1850

Lior Greenspoon?, Noam Ramot?!, Uri Moran?, Uri Roll?, Rob Phillips®#, Elad Noor! and Ron
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Mammals are of central interest in ecology and conservation science. Here, we estimate the
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temporal biomass trajectory of all mammals — including humans, domesticated and wild
mammals — using a variety of data-driven methods. We find that in the year 1850, the
combined biomass of wild mammals was =200 Mt (million metric tonnes), roughly equal to
that of humanity and its livestock at the time. Since then, human and livestock populations
have grown rapidly, reaching their current combined biomass of 1100 Mt. During the same
period, the total biomass of wild mammals has decreased at least by half. While fewer than
2% of marine mammal species were deemed extinct since 1850, we show that this group has
undergone a =70% decline in its global biomass during this period. Biomass thus serves as a
complementary key metric for tracking the status of wildlife beyond species extinctions. This
work provides a quantitative perspective on the rapid human-induced shift in the composition

of mammalian biomass over the past two centuries.

The Global Biomass of Birds
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Wild birds serve key ecological roles such as nutrient cycling, pollination, and seed dispersal
and are a pillar of inspiration and connection with nature for humanity. Despite being one of
the best studied animal taxa, a rigorous estimate of the global biomass of birds is still lacking.
Biomass is an intuitive metric of wildlife presence at the global scale, and enables the
comparison of taxonomic groups with vastly different body masses. Here, we used available
estimates of global population sizes (i.e., the number of individuals) for <4000 wild bird
species and machine learning models to infer estimates for the remaining wild bird species.
We combined these with data on the mean mass of each species, to estimate the global
biomass of wild birds. We estimate the total biomass of wild birds at =6 million tonnes (Mt),
which translates to less than 1 kg of wild bird biomass per person on Earth. To provide further
perspective on this number, we additionally estimate the total mass of domesticated birds,
reared for their meat and eggs. We find that domesticated birds overwhelmingly outweigh
wild birds six to one (=35 Mt vs. =6 Mt), with domestic chickens alone comprising almost =70%
of all bird biomass globally. Our estimates illustrate the scale of human impacts on nature,
highlight a key facet of avian diversity, and provide a benchmark for the global status of birds

in an age of human-driven environmental pressures.

Parasites in gelatinous zooplankton
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Many species of gelatinous zooplankton serve as hosts to a broad range of parasites. Studying

these parasites is crucial, as they can affect host population dynamics and impact marine

ecosystems and their functions. Host-parasite interactions are particularly intriguing when

non-native species invade new regions, such as during Lessepsian migration, a common

phenomenon in the Eastern Mediterranean Sea. As non-native species spread, they can

transmit parasites to native host populations (parasitic spillover) or get infected with native

parasites (parasitic spillback). Here we aimed at studying host-parasite interactions in

gelatinous zooplankton of the Mediterranean and Red Seas.
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We detected parasites in three species of scyphozoan medusae — Rhopilema nomadica,
Rhizostoma pulmo, and Aurelia solida, in the ctenophore Mnemiopsis leidyi, and in the
chaetognath Flaccisagitta enflata from the Mediterranean and Red Seas. The identity of the
parasites was determined using morphological examination and molecular genetic analyses.
Identified parasites belong to a diverse group of animal taxa, including cnidarian planulae,
parasitic flatworms and roundworms — platyhelminthes (cestodes and trematodes) and
nematodes. In this study, we show for the first time a spillover of a burrowing sea anemone
Edwardsiella carnea to the Mediterranean native barrel jellyfish R. pulmo and the invasive
Indo-Pacific nomad jellyfish R. nomadica. We propose that E. carnea planulae, which are
common parasites of M. leidyi in East Atlantic waters, were introduced with their host to the
Mediterranean Sea, reaching the Southeastern Mediterranean. Future research is planned to
explore the potential impact of these parasites on controlling the populations of their

gelatinous hosts.

Diversity and richness of the Sponge community in Galapagos Islands
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The composition of Galapagos marine fauna is determined by the islands' remoteness and
isolation. Additionally, three cold and one warm oceanic currents further influence this fauna
and create unique environment compared to all other equator ecosystems. Sponges are an
important component of the Galapagos benthic community. Restricted sponge propagules
dispersal, cause high level of endemism in various locations, including Galdpagos. The few
studies of Galapagos sponges resulted in incomplete list of shallow-water species. The list
includes 66 species, 45 of which were discovered during the last three decades, with high level
of endemism (66%). This limited knowledge calls for studies of the local sponge community,
especially in light of global warming that impacts survival and distribution of shallow water
marine species. The proximate goals of this research are to determine sponge communities in
different Galdpagos islands and compare between them. The sponge diversity, richness and
composition of sites that differ in physical characteristics (like temperature, currents,
bathymetry or depth) were compared based on known-size photo-quadrats (taken while
scuba diving). To achieve these goals the sponges are to be identified by molecular and
morphological criteria. So far, following morphological analyses, among -60 examined samples
(out of 102), there are ~ca. 12 novel species records to Galdpagos, ~6 of them suspected to be
new species. The photo-quadrat analyses revealed that distinct groups of Galapagos islands
(based on currents and average surrounding temperature) sustained different sponge
communities. These results of community structure are of vital importance to enable
monitoring of potential future changes due to global warming. Furthermore, comparison of
the species recorded today, with past records, could further indicate whether some species

have already been impacted by environmental changes.
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Cobble beds as important nursery habitats for coral reef fishes
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Habitat use by coral reef fish communities is still unresolved, as juveniles often use different
habitats than their adult-phase habitats. Several habitats have been established as nurseries,
mainly seagrass meadows and mangrove forests. Since nursery research is currently largely
focused on these habitats, other, less charismatic habitats, such as cobble beds, are overlooked,
limiting our understanding of the mosaic of habitats necessary throughout ontogeny. Here, we
use paired underwater visual census of designated juvenile surveys and across-life-stage
surveys conducted along the Israeli coast of the Gulf of Agaba, to unveil potential nursery
habitats. We find that cobble beds support high juvenile densities and species richness
compared to seagrass meadows, and that several species are obligatory to cobble beds as
juveniles. Moreover, we find that the theoretical exclusion of each of the surveyed nursery
habitats results in substantial declines in species richness, evenness and functional diversity of
the adult coral reef fish community. Finally, designated juvenile surveys in cobble beds reveal
higher juvenile densities, smaller sizes, and distinct species compared to across-life-stage
surveys, emphasizing that surveys which are not juvenile-designated may be non-inclusive.
Taken together, our results demonstrate that cobble beds may serve as important nursery
habitats for coral reef fish, and that designated juvenile surveys may be required to identify
nursery habitats. At times of increasing coastal development, protecting cobble beds habitats

may be crucial to conserve coral reef fish communities.
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Invasional meltdown: How jellyfish facilitate the dominance of non-indigenous fish

Tamar Guy-Haim®?Z*, Arseniy R. Morov?!, Guy Sisma-Ventura?!, Nir Stern?
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Jellyfish are generally assumed as voracious zooplanktivores, predating on fish eggs and larvae
and competing with fish for zooplankton, significantly impacting pelagic food webs. The most
prominent jellyfish in the Eastern Mediterranean Sea (EMS) is the invasive rhizostome
Rhopilema nomadica, forming massive swarms. Previous study showed that the guts of R.
nomadica medusae collected during summertime contain mostly microzooplankton. Here, we
aimed to determine the trophic position and dietary sources of R. nomadica and co-occurring

jellyfish species in the EMS using stable isotope analysis.

Scyphomedusae, including R. nomadica, were collected in the EMS during summer and
wintertime. Potential prey items, including phytoplankton, microzooplankton, copepods, and
native and non-indigenous fish larvae, were collected seasonally. Mean 8'°N values of R.
nomadica were 14.94 + 4.69%o and 7.43 £ 1.89%. in the winter and summer, respectively,
indicating seasonal succession and temporal dietary shift from high (winter) to low (summer)
trophic levels. Bayesian mixing models showed a contribution of 34% of fish larvae to the diet

of R. nomadica in the winter and <5% in the summer.
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Seasonal trophic shifts were previously shown in several jellyfish species and are considered
an inherent scyphozoan ontogenetic trait. Nonetheless, such shifts in R. nomadica have far-
reaching implications for the EMS biodiversity. During the winter, larvae and eggs of native
fish only are present in the EMS waters, whereas non-indigenous fish reproduce during spring
and summertime. Therefore, R. nomadica potentially exerts higher predatory pressure on
native fish, facilitating the dominance of non-indigenous fish, through an invasional meltdown

process.

Harnessing Al for development of novel approaches to control the spread of invasive

species by marine vessels
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Invasions of species from one region to another (bioinvasions) are a worldwide danger to
biodiversity and ecosystems. Marine bioinvasions are rapidly facilitated by maritime traffic via
hull fouling and/or ballast-water discharge. Despite numerous previous studies, a knowledge
gap exists regarding the parameters that dictate which ship route presents higher invasion risks
by introducing fouling organisms. Factors such as changes in water salinity and temperatures,
the type of vessel, the duration of the voyage, and turnover time in ports of call are likely to
influence the survival of “passenger” organisms, and thus correlate with risk. We harness
machine-learning classification algorithms for learning the parameters that affect the survival
of invasive species during voyage. We conducted a series of ~150 controlled voyage simulations
using the invasive ascidian (Chordata, Ascidiacea) Styela plicata, exposing individuals to
changing environments that mimic real-time voyages. The data of each such route is
represented as a vector of features, and a binary outcome -whether the organism survived the
voyage or not. Analysis by machine-learning classification algorithms is currently applied to

build a model that can predict survival from features characterizing the route, and further
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classify the most popular shipping routes according to invasion risk. Our findings are expected
to elucidate the combined effects of key environmental factors on marine organism survival
during voyages and provide valuable insights for predicting, preventing, and mitigating the
spread of non-indigenous species (NIS). These results aim to inform science-based

recommendations for decision-makers to enhance biosecurity measures in maritime transport.
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Transgenerational effects induced by plant’s anti-herbivory defenses
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Animals need to cope with an ever-changing environment. One way parents can increase
offspring fitness is through transgenerational effects, where parental environment influences
offspring phenotype. Certain traits, such as short generation times and limited dispersal, foster
a strong autocorrelation of habitat conditions across generations, thereby increasing parents'
ability to predict their offspring's environmental conditions, enhancing these effects. Parental
nutrition is a significant driver of transgenerational effects, impacting offspring traits such as
hatching success, growth, development, and immunity. Therefore, plant quality alterations due
to the induction of anti-herbivory defenses can impact not only the herbivorous insects feeding

on the plant but also their offspring.

Here, we explored whether changes in plant quality due to defense induction trigger adaptive
transgenerational effects in Colorado potato beetles (Leptinotarsa decemlineata Say; CPB). We
first assessed the direct impact of induced plant defenses on adult CPB reproductive success
and whether it promotes parental provisioning in the form of intraclutch cannibalism. We then
carried out a reciprocal experiment to explore the effect of cross-generational environmental

matching and of cannibalism on larval feeding and development.

We found that induced defenses dramatically reduced CPB oviposition and impeded larval
growth. Notably, induced defenses also facilitated transgenerational effects. Offspring of
parents who consumed defended plants exhibited an increased rate of intraclutch cannibalism,
which in turn accelerated larval growth, especially when reared on induced plants. Furthermore,
larvae performed better when reared on the same plant type their parents encountered,
indicating additional non-genetic transgenerational effects beyond the promotion of intraclutch

cannibalism.
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Focusing on plant-induced defenses, our study broadens the spectrum of environmental factors
influencing transgenerational effects. Additionally, the transmission of phenotypic traits across
generations is added to a diverse array of strategies developed by insect herbivores in their

enduring coevolutionary arms race with plants.
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Physiological and Environmental Factors Jointly Determine Rat-Protozoa Infection Patterns
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Emerging infectious diseases pose significant health risks, particularly in developing
regionswhere zoonotic pathogens transmitted by wildlife are prevalent. Disease transmission
is characterized by heterogeneity at the individual level, yet the specific host features that
influence infection patterns remain unclear. We investigated the relative importance of
physiological and environmental factors for protozoan infection patterns of rats (Rattus rattus),
a high-risk species for transmitting diseases. We used data collected in Sava region,
Madagascar, consisting of 540 rats trapped across various land cover types (forest, regrowth
area, rice field, village, etc.). Gut samples were extracted from each individual and sequenced
to detect pathogenic protozoan parasites. Additional physiological traits, including microbiome
composition, were documented. We created a network encoding the infection of individual rats

by protozoan OTUs. To identify infection profiles we applied a Stochastic Block Model (SBM),
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revealing four groups of rats with similar infection probabilites to protozoans. We then
employed XGBoost, a machine learning algorithm, to identify predictive features of these
infection profiles. We achieved high classification accuracy (mean AUC-ROC of 0.763 across
groups). An analysis of SHAP values showed that body mass, microbiome community
composition, and vegetation characteristics were as the most influential predictors, though the
behavior of their influence varied between infection profiles. Specifically, rats with higher body
mass were more strongly associated with one group, indicating that greater body mass
increases susceptibility to certain protozoan infections. Our findings provide the first
guantification of the relative importance of physiological and environmental factors in
determining infection heterogeneity, offering valuable insights into the key determinants of

pathogen transmission.
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