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Artificial Light at Night (ALAN) affects sleep behavior and brain plasticity in zebra finches
Anat Barnea?, Inon Scharf!, Abraham Hefetz !, Stan Moaraf?
1 - Department of Natural and Life Sciences, The Open University of Israel, Ra’anana 43710, Israel
2 - School of Zoology, The George S. Wise Faculty of Life Sciences, Tel-Aviv University, Tel-Aviv, Israel
anatba@openu.ac.il

Artificial light at night (ALAN) disrupts the daily cycle of light, has vast biological impacts on animals, and
causes health problems. In birds, ALAN affects physiology and behavior. In the current study we investigated the
effect of ALAN (5 lux) on nocturnal activity of adult zebra finches ( 7aeniopygia guttata), which are diurnal birds.
The experimental groups (N=8 birds each) were Control (C) — nine weeks exposure to dark nights, and ALAN —
three weeks exposure to dark nights, followed by six weeks of ALAN. We recorded nocturnal activity by using
motion detection infrared hardware, during four consecutive nights, in weeks 3, 6, 9 of the experiment. Control
birds showed little nocturnal activity throughout the experiment, while the ALAN birds were more active during
the ALAN exposure nights, and their activity even increased with longer ALAN duration, indicating that ALAN
disrupts sleep in a progressive manner.

In addition, in the brains of the same birds we measured recruitment of new neurons in Medial striatum (MSt), a
region involved in motor functions. We did that by treating the birds with a cellular birth-date marker that labels
new cells. The birds were then killed, their brains perfused and processed histologically, and selected sections
were processed immunohistochemically to stain new neurons. The sections were mapped by using a
computerized brain-mapping system. We found that ALAN increased the recruitment of new neurons in the MSt,
compared to controls that were kept under dark nights. New neuronal recruitment is known to be influenced and
affected by behavior, including motor behavior. Therefore, we suggest that the ALAN-induced increase in


about:blank

neuronal recruitment in MSt may be due to the elevated nocturnal locomotion activity caused by sleep disruption.
Taken together, our findings add to the notion of the deleterious effects of ALAN on physiology and behavior.

Age-related differences in migration performance of Steppe Buzzards (Buteo buteo vulpinus) and their
association with microbiome composition
Nikki Thie!, Ammon Corl?, Ron Efrat'*, Rauri C.K. Bowie?3, Pauline L. Kamath*, Wayne M. Getz5¢, Ran
Nathan!

1- Movement Ecology Laboratory, Dept. of Ecology, Evolution & Behavior, Alexander Silberman Institute
of Life Sciences, The Hebrew University of Jerusalem, Jerusalem 91904.

2-  Museum of Vertebrate Zoology, University of California, Berkeley, 3101 Valley Life Sciences Building,
Berkeley, California, 94720.

3- Dept. of Integrative Biology, University of California, Berkeley, 3040 Valley Life Sciences Building,
Berkeley, California, 94720-3114, USA

4- School of Food and Agriculture, University of Maine, 5735 Hitchner Hall, Orono, ME, 04469

5- Dept. of Environmental Science, Policy & Management, University of California, Berkeley, 94720-3114,

6- School Mathematical Sciences, University of KwaZulu-Natal, Durban, South Africa

*Present address: Mitrani department of Desert Ecology, Jacob Blaustein Institutes for Desert Research,

Ben-Gurion University of the Negev, Midreshet Ben-Gurion, Israel

Migration is one of the most critical time periods in a bird’s annual cycle, accounting for a large proportion of the
annual mortality and strongly influencing reproductive success. With migratory performance significantly
improving with age, birds are expected to improve the planning and timing of routes, stopovers and migration
speeds as they accumulate experience with variable environmental conditions encountered over years. This,
along with age-related improved performance in maintenance and survival skills, suggests that migrating birds
improve their health and body condition with age. In recent years, it has become clear that gut microbiome plays
an important role in many aspects of an individual’s health, metabolism and physical performance. The role of
microbiome composition on an individual’s migratory performance, however, has not yet been examined.

We investigated the associations between age, migratory performance, and microbiome composition in GPS-
tagged steppe buzzards (Bufeo buteo vulpinus) captured during spring migration in Eilat, south Israel. This raptor
species has one of the longest migratory journeys, as many individuals annually travel between North-East
Russia and Southern Africa. As expected, adult birds showed better migratory performance (i.e. distance, speed,
influence of environmental conditions) and better migratory “planning” (i.e. adjusting migratory parameters to
body condition) than first-year juveniles. We did not find any age-related differences in microbiome composition.
Instead, both age classes showed similar positive correlations of microbiome alpha diversity with body condition
and remaining migration distance. Moreover, bacterial abundances seemed to be most strongly related to an
individual’s breeding and -wintering locations.

Learning successfully from others: the effect of different types of social demonstration on solving different
components of a foraging task
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2. Cognitive and Cultural Ecology Lab, Max Planck Institute of Animal Behavior, Radolfzell, Germany
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Social learning has been studied extensively but its underlined mechanisms are not entirely clear. Consequently,
it is often hard to tell whether the use of either individual or social learning reflects a strategic decision to prefer
one source of information over the other, or that some tasks are simply easier to learn individually rather than
socially as a result of different mechanistic constraints of each learning mode. To better explore this second
possibility, we studied how different types of social demonstration improve house sparrows’ success in solving
different components of a foraging task. We used a foraging task that requires both action learning (pecking
through covers) and associative learning (preferring covers of the rewarding color). We provided learners with
either full demonstration (of both cover opening and color preference), partial demonstration (of opening white
covers only), or no demonstration (the companion bird provided only social motivation). We found that sparrows
failed to learn the two tasks with no demonstration, and learned them best with a full demonstration.
Interestingly, the action of cover opening was better learned with full rather than partial demonstration despite
being equally demonstrated in both. We also found that with a full demonstration, action learning was positively
related to the demonstrator’s level of activity. Color preference was eventually learned by all sparrows that
learned to open covers, even without social demonstration of color preference. Thus, adding a demonstration of
color preference (in the full demonstration) was actually more important for action learning, possibly as a result of
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increasing the similarity between the demonstrated and the learned tasks, increasing the learner’s attention to the
actions of the demonstrator.
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The Intrauterine Position Effect on Androgen Receptor Expression in Fetal Nutria Brains
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Fetal exposure to sex steroid hormones from neighboring fetuses in utero has been shown to be an important
factor during embryonic development. In polytocous (litter-bearing) mammals, the effects of sex and
intrauterine position (IUP) vary between different species and have been found to affect morphology,
anatomy, physiology, and behavior. For example, in model species such as rats and mice, exposure to high
circulating testosterone in utero masculinizes neighboring male and female fetuses. In this study, we tested
whether there are sex differences in the expression of neural androgen receptor (AR) due to IUP in the nutria
(Myocastor coypus). The nutria is a large, semi-aquatic rodent native to South America and is an invasive
species in Israel and worldwide. Nutrias are routinely culled by the authorities, allowing our lab to take
advantage of secondary use of carcasses for this study. We collected brain tissue samples from culled nutria
fetuses in the field and used real-time PCR to quantify expression of the AR in multiple brain regions. We also
quantified testosterone (T) and cortisol (CORT) levels in fetal and maternal hair and amniotic fluid using
enzyme-linked immunosorbent assay (ELISA). We found sex differences in AR mRNA expression levels only in
the striatum, independent of IUP, with females showing higher expression levels than males. Functions of the
striatum include sensorimotor activity and cognitive behaviors such as learning and motivation/reward related
behaviors, so this result gives us insight into the role of AR in these processes. To our knowledge, this is the
first study to quantify sex differences in fetal AR expression in a wild mammal. Our study emphasizes the ways
in which sex steroid exposure in utero epigenetically mediates sexual dimorphism in the brain.

A polyp and more from almost nothing: Rapid regeneration in Xenia umbellata
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Soft corals in the family Xeniidae are ephemeral pioneer organisms, with rapid growth rates and extensive
vegetative reproduction. There is increased evidence that opportunistic xeniids are taking over degraded reef
substrata. However, their polyp-body regeneration along with the pulsation capability uniquely found among
some taxa, have been little studied. In order to gain insight into the potential regeneration capabilities of Xenia
umbellata, including in relation to the polarity pattern and pulsation behavior, we performed a series of
amputation experiments. Regeneration aspects were photographically monitored and analyzed by SEM. Polyps
removed from colonies successfully settle in tissue culture plates thus offering an optimal model organism for the
experiments. Amputated polyps for which all or some of the tentacles, or the entire oral disc were removed
regenerated the amputated body parts and resumed pulsating within up to two weeks. The removed tentacles
underwent dedifferentiation and redifferentiation into small polyps, within a similar short period of two weeks.
We also found that X. umbellata regenerates from minute fragments ~ 500 microns long, originating from all
body parts including tentacles, polyp body, colony base, etc., yielding newly formed pulsating polyps within 14
days. Depending on the fragment origin, regeneration into a polyp was either direct or following an intermediate
dedifferentiated stage. These results indicate that X. umbel/ata has enormous tissue plasticity and differentiated
cells or tissues can be reversibly programmed to regenerate lost body parts. The regeneration capability of this
soft coral offers a new model for answering questions related to body formation in colonial organisms and may
provide further understanding of the success of xeniids on coral reefs, including their invasive capabilities.
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Symbiodiniaceae genetic diversity in octocorals from the Gulf of Eilat: comparison between shallow and
mesophotic zones

Ronen Liberman??, Dorothee Huchon!? and Yehuda Benayahu!
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Symbiotic associations are widespread in terrestrial and marine ecosystems being of remarkable ecological
importance. Most tropical corals have an obligate association with endosymbiotic dinoflagellates of the family
Symbiodiniaceae. These algae are abundant on coral reefs from the very shallow water to the upper mesophotic
zone (30-70 m). The research on scleractinians has revealed that the photosymbiont lineages present in the host
play an important role in their ability to thrive under different environmental conditions, such as light regime and
temperature. By contrast, little is known on octocoral photosymbionts and in particular on those found deeper
than 30 m. Here, we used a ribosomal (ITS2) and a plastid (23S) markers to describe for the first time the dominant
Symbiodiniaceae taxa present in mesophotic octocorals species (30-70 m) in the Gulf of Aqaba. We also used
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high-throughput sequencing of the ITS2 region, to characterize not only dominant but also rare Symbiodiniaceae
found in several host species across depth.

Phylogenetic analysis of both markers agreed and revealed that most mesophotic octocorals host the genus
Cladocoprum. Exceptions were Litophyton spp. and K/yxum spp. which were associated with Symbiodinium and
Durusdinium photosymbionts respectively. While the dominant algal lineage of each host species did not vary
across depths, for some hosts the endosymbiont community structure was significantly different in the shallow
and mesophotic zones. Additionally, a pairwise comparison between host species has revealed significant
differences in the endosymbiont communities. In conclusion, this study contributes to the growing global-
cataloging of coral-Symbiodiniaceae associations. Understanding the algal symbiont composition in octocoral
holobionts across environmental gradients may allow a better overview on how specialized those associations are
and to what extent the hosts can influence their photosymbionts diversity.

Prey nutrients, not predator consumption, enhance plant litter decomposition
Yaya Tang, Gideon Szamet and Dror Hawlena
Department of Ecology, Evolution and Behavior, The Hebrew University of Jerusalem
zhao.tang@mail.huji.ac.il

Predators can directly affect resources available to the microbial communities responsible for processes such as
decomposition and mineralization. Predators regulate nutrient cycling by controlling the fate of prey nutrients
through capturing and consuming prey, altering the transport and release of prey nutrients. Foraging by-products
generated during feeding differ in macronutrient composition, and their relative quantities are dictated by a
predator’s feeding strategy. To understand how the products’ properties can affect decomposition, we compared
two sit-and-wait predators with contrasting feeding strategies: the white widow spider Lactrodectus pallidus
digesting extra-orally, and the thistle mantid Blepharopsis mendica chewing prey piece by piece. Predators were
fed Schistocerca gregaria grasshoppers and all by-products were collected after feeding events. Foraging by-
products were then added to soil microcosms, followed by an addition of dry Stipa capensis grass to compare
whether soil inputs affected the decomposition of plant matter as a result of changes in soil microbial community
function. Soil carbon mineralization was measured by CO; production and sampled until treatment tubes did not
differ from control tubes. B. mendica mantids generated more excreta and egesta than L. pallidus spiders, and
less prey remains. Similarly, foraging by-products differed in elemental and macronutrient composition. Prey
carcasses directly added to soil had the highest rates of carbon mineralization, likely due to having the largest
amount of biomass added to the soil. When adjusted for biomass, L. pallidus excreta and egesta had the highest
rates of carbon mineralization per gram. However, when predator foraging by-products were pooled there was no
difference in carbon mineralization between feeding strategies. These results suggest the form of prey-derived
nutrients may be an important driver of nutrient cycling, but the overall effect may be similar when considering
all prey nutrients regardless of feeding strategy.
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The Role of Feral Pigeons in Disease Transmission Among Dairy Farms in Central Israel

Miranda Crafton !, & Shai Cahani?, Claudio Afonso?, Avishai Lublin*, Orr Spiegel!

1 - School of Zoology, Faculty of Life Sciences, Tel Aviv University, Tel Aviv 69978
2 - Kibbuz Maale Hahamisha 9836007

3 - Base2Bio Consulting, Oshkosh, WI, USA

4 - Department of Avian Diseases, Kimron Veterinary Institute, Beit Dagan 7534503

Pigeons are common synanthrope species that can be found in urban and agricultural sites all over the world.
They are known carriers of human and livestock relevant pathogens such as Newcastle Disease Virus,
Campylobacter, and West Nile Virus. While various diseases have been reported in pigeons, little is known about
their movements, daily routines, or capacity to spread the pathogens they carry. Identifying an individual’s spatial
ecology and movement patterns is critical in order to understand its role in pathogen transmission and dynamics.
Here we aim to evaluate the presence and prevalence of pathogens in a focal population of pigeons, and to assess
how individual variations in daily movement and home range may contribute to pathogen spread. Over the past
two years we captured 284 pigeons around dairy farms in central Israel, collected pathogen samples from each,
and fitted 53 pigeons with GPS tracking devices to monitor their movement. Using a combination of Next
Generation Sequencing (Anicon and Base2Bio bioinformatics), rtPCR and bacterial plate methods we have found
that pigeon populations in central Israel carry poultry, cattle, and human relevant pathogens. By tracking their
daily movement patterns, we found that individuals roost almost entirely in urban settlements with regular visits
to the dairy farm and variations in home range and daily travel distance; thus indicating that pigeons are a direct
connection between urban and agricultural populations. These findings provide evidence that pigeons have the
potential to serve as vectors of pathogen transmission among domestic animals and humans, suggesting
important implications for the use of movement analyses as a tool for understanding pathogen transmission
dynamics.
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Size related plasticity in time of mate calling in pink-bollworm moth (Pectinophora gossypiella) females
Shevy Waner?, Oren Kolodny?, Michal Motro?, Uzi Motro!, Ariel Chipman® & Ally Harari®

1 - Department of Ecology, Evolution and Behavior, The Hebrew University of Jerusalem

2 — David Yellin Academic College of Education, Jerusalem

3 - Department of Entomology, The Volcani Center, Bet-Dagan

shevyww@gmail.com

Chemical communication via pheromones is common in moths, and sex pheromones convey honest signals
about individuals’ condition and quality as mates. The pink-bollworm moth (Pectinophora gossypiella), a
key pest of cotton is treated with a synthetic sex pheromone in order to disrupt mating success, by masking
the pheromones of females. Previous lab studies have shown that males prefer large females, which have a
higher reproductive success, over small females. This implies a constraint on small females while competing
for males with superior females. As calling for males is costly, we hypothesized that small females will act to
reduce this competition. We tested the time of mating of small and large females, placed in separate cages,
together with excess of males. Three groups of females were tested: (a) Females from a mating-disruption
treated field in which large and small females were reared together; (b) Laboratory reared, naive females,
which have never experienced mating disruption, in which large and small females were reared together; (c)
Laboratory, naive females in which large and small females were reared separately. In all groups, the small
females began mating significantly slower than the large females. This was judged both by the time until half
of the female began mating and by the weighted number of matings during the first 15 minutes.
We suggest that lab, small females act to overcome competition with superior females by postponing their
calling time. When reared separately (not aware of a possible competition), smaller females did not postpone
their calling time. Small inferior field moths may feel on-going competition because of the synthetic
pheromones spread in the fields, and do not postpone their calling. The effect of male’s choosiness on time
of female calling has still to be studied.
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The repertoire structure and the existence of dialects among different populations of the White
Spectacled Bulbul (Pycnonotus xanthopygos)
Aya Marck?", Yoni Vortman?, Yizhar Lavner®, Oren Kolodny*
1 The Department of Ecology, Evolution and Behavior, The Hebrew University of Jerusalem.
2 Hula Research Center, Department of Animal Sciences, Tel-Hai College.
3 Department of Computer Science, Tel-Hai College.
* aya.marck@mail.huji.ac.il

Animal vocal communication is a wide and multi-disciplinary field of research. Studying various aspects of
communication can provide us with key elements for understanding animal behavior, evolution, cognition,
ecology etc. However, analyzing acoustic data poses several methodological challenges; dealing with large
amounts of accumulated data, and determining which of the different acoustic parameters are relevant to the
question at hand. Thus, there is a growing need to develop algorithms and automatic methods for analyzing and
identifying animal sounds. The White Spectacled Bulbul (Pycnonotus xanthopygos) was selected as our model
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bird, since it has a complex vocal communication system, used by both sexes, and is vocally active year-round.
It is a common, widespread passerine in Israel, which is relatively easy to locate and record in various habitats.
The bulbul's vocal communication consists of two primary hierarchies of utterances, syllables and words. Using
our developed automatic detection and analysis system, based on audio signal processing algorithms and deep
learning, we show that these units compose a wide repertoire of complex vocalizations which repeat themselves.
Further, words are indicators of geographic variation in the Bulbul's repertoire, and are comprised of base units
(syllables) which are repeatedly found in different words and different regions.

Our deep learning algorithm-based approach sheds light on how vocalization and dialect differences play a role
in the Bulbul's ecology and behavior. Additionally, it will allow researchers to analyze large amounts of audio
recordings, to obtain objective evaluation of repertoires, to identify and distinguish different vocal units, and
thus, to gain a broader perspective on bird vocal communication.
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Fish depth shifts in a region of rapid climate change and biological invasions
Shahar Chaikin* and Jonathan Belmaker: 2
School of Zoology, Faculty of Life Sciences, Tel Aviv University, Tel-Aviv, Israel

2The Steinhardt Museum of Natural History, Tel Aviv University, Tel-Aviv, Israel
Email: shahar710@gmail.com

The relationship between climate change and species redistributions along latitudinal and altitudinal axes is well
studied while compared to study on marine redistributions across depths. Importantly, the relationship between
species redistributions and species abundance lacks empirical evidence which is critical for assessing species
persistence with warming. In the oceans, water temperature usually decreases with depth, hence it has been
hypothesized that cold-water species may find climate refugia at deeper depths to avoid adverse warming
conditions. Conversely, warm-water species may expand into deeper warming waters. However, an empirical
support for these hypotheses is limited and the associations of warming-induced depth changes on species
abundances are poorly documented. In this study, we use the Levantine Basin, a hotspot for warming rates and
increasing biological invasions, as a case study to elucidate the relationship between depth and abundance
changes. We examine bottom-trawl fish surveys and model depth changes coupled with abundance changes of
64 species across a period of 22 years, in which water temperature increased by more than 2.5°C. Our results
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reveal great variability in species ability to change depths across time. However, at the community level,
indigenous species did not change their depth while non-indigenous species had deepened their deep depth
limits. Importantly, we find positive associations between species change in depth range against change in
abundance. Thus, species that expanded their depth range also increased their abundance while species that
shrunk their depth range decreased in abundance. However, this pattern varied among species of different traits
(e.g. origin, thermal preference). Our findings suggest that warming climate may alter fish depth distributions,
although the effects on species abundance vary in respect to species traits. Finally, these predictions can have
important implications on how global climate change impacts on the persistence of commercial stocks, and
efficiency of conservation efforts.

How are wolves affected by lethal management and anthropogenic land use in the Golan Heights?
Shlomo Preiss-Bloom*?, Hila Shamon?®, Tamar Dayan! & Dror Ben-Ami?
1 - School of Zoology, Tel Aviv University, Tel Aviv 6997801
2 - Compassionate Conservation Middle East, The Steinhardt Museum of Natural History, Tel Aviv 6997801
3 - Smithsonian Conservation Biology Institute, National Zoological Park, Front Royal, VA, United States
preissbloom@mail.tau.ac.il

The wolf population of the Golan Heights is culled by approximately 25% annually, in an ongoing conflict
between humans and wildlife. The simultaneous protection and persecution of this apex predator have
significant implications for the ecological and agricultural communities with which they interact. Incorporating
the Golan’s dense matrix of human land use — featuring towns, minefields, military firing zones, nature reserves
and various types of agriculture — we used Maxent to project a ‘landscape of fear’ in which to study wolves’
spatio-temporal response to anthropogenic factors. We deployed an array of 60 camera traps across the Golan
for three months to collect 350,000 images of 17 mammal species, including 6,000 images of wolves. Our
spatial and statistical analyses indicate that both culling and land use are significant factors in determining wolf
distribution and pack dynamics. Our results thus far suggest the existence of a ‘source and sink’ model, by
which new wolves consistently move from remote protected territories into areas of intense culling. Deepening
our understanding of how human management impacts wolf patterns could help decrease future livestock losses
and wolf culling, and guide conservation efforts for the wider ecosystem.
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Ontogenetic differential trait scaling leads to two convergent morphotypes in the three-spine stickleback
Michaela Kolker?, Ken Thompson?, Asli Munzur?, Prof. Dolph Schluter?, Prof. Shai Meirit?, Prof. Roi
Holzman'34,

School of Zoology, Faculty of Life Sciences, Tel Aviv University, Tel Aviv, 6997801, Israel.

Zoology Department and Biodiversity Research Centre, University of British Columbia, Vancouver, B.C.

V6T 174, Canada.

Steinhardt Museum of Natural History, Tel Aviv University, Tel Aviv, 6997801, Israel.

The Inter-University Institute for Marine Sciences in Eilat, Eilat 8810302, Israel.
Kolkermi@mail.tau.ac.il
The three-spine stickleback species complex presents a unique opportunity for exploring habitat-derived
convergent morphologies. As marine sticklebacks colonized glacial lakes repeatedly, they rapidly evolved
morphotypes that occupy separate niches: pelagic and benthic. Adult morphotypes differ in niche use, diet, and
feeding-related functional morphology. It was unclear when during ontogeny these differences manifest, and
whether they represent any adaptations to the shared larval habitat, or to the divergent adult one.
We examined three British Columbia lakes species-pairs and a coastal marine population. All populations are
morphologically distinct throughout their ontogeny. Traits consistently present a shift in their morphological
trajectory at the end of the larval stage, during which they diverge according the adult morphotypes. Our
findings show a departure from a hypothetical abrupt niche shift from larvae to juveniles. Traits are disparate
from hatching and continue to diverge continuously, even after the period traditionally defined as the end of
ontogenetic change.
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Endosymbiont diversity across invasive brown widow spider populations
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The venomous, invasive brown widow spider, Latrodectus geometricus (Araneae: Theridiidae), has spread
around the world and, along with it, associated organisms including endosymbionts. It is particularly important
to understand associated endosymbionts in species relevant to human health and local ecosystems. We
investigated endosymbiont diversity and prevalence across putative native and invasive populations of the
brown widow spider. We assessed endosymbiont diversity based on 16S sequencing of adult females in two
putative native populations from South Africa and two invasive populations from Israel. We found a new strain
of Rhabdochlamydia as well as Wolbachia (strain: Supergroup F). The strain of Rhabdochlamydia in L.
geometricus demonstrated divergence (98.3% similar) from the closest strain found by Vanthournout and
Hendrickx in the dwarf spider, Oedothorax gibbosus, which suggests that it is host-specific. We also found
Rhabdochlamydia in eggs, suggesting that it is an inherited endosymbiont. We then screened 112 adult female
spiders from invasive populations from Israel and the United States and native populations from South Africa
for Rhabdochlamydia and Wolbachia. We found Rhabdochlamydia in all populations, but not in all individuals,
indicating that it is a facultative associate. We found geographic variation in endosymbiont presence: spiders
from Israel were more likely to be infected with Rhabdochlamydia than those from the US, and less likely to be
infected with Wolbachia than those from South Africa. Endosymbionts in brown widow spiders may have
functional roles and influence fitness. Characterizing endosymbiont prevalence and diversity is important to
understanding spread and population variability in cosmopolitan invasive species.
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The effects of host age at exposure on Daphnia species infected by a yeast
Sabrina Gattis & Frida Ben-Ami
School of Zoology, George S. Wise Faculty of Life Sciences, Tel Aviv University, Tel Aviv, 6997801
sabrigattis@gmail.com

A major challenge of infectious disease epidemiology and evolutionary ecology is to predict why and when a
disease will appear and how it will spread in a population. While it is widely accepted that host and parasite
genetics, host susceptibility, parasite virulence, resource availability, and variation at the environmental and
spatiotemporal levels play a vital role in the establishment of an epidemic, factors related to host demography,
such as the age-structure of the host population and age-dependent host susceptibility, are often overlooked in
epidemiological analysis. Previous studies using the Daphnia magna-Pasteuria ramosa system have shown that
juvenile Daphnia are more susceptible to infection than older ones, i.e., castration is faster, the production of
parasite transmission stages is higher, and coinfections are more common. Furthermore, a study with the
microsporidium Hamiltosporidium tvaerminnensis showed that D. magna susceptibility to infection decreases
with age, thereby supporting the hypothesis that host age effects are not limited to infection with P. ramosa. In
this study, we investigated how general age effects are and if we can detect them in different Daphnia hosts. By
using three species of Daphnia: D. magna, D. similis and D. curvirostris, and their yeast pathogen
Metschnikowia bicuspidata, we investigated the impact of host age on parasite-induced host mortality and on
the relationship between pathogen virulence and transmission in different hosts. Age effects have been detected
in all three Daphnia species. In D. magna and D. similis the susceptibility to infection decreased with age, while
in D. curvirostris it increased with age. These results enhance our knowledge on the relationship between
pathogen virulence and transmission in different hosts, reinforces the epidemiological predictions behind it, and
improves our response to an epidemic.
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The effects of dietary proline, f-alanine, and y-aminobutyric acid (GABA) on the nest construction
behavior in the Oriental hornet
Sofia Bouchebti, Levona Bodner, Maya Bergman, Tali Magory Cohen, and Eran Levin.
School of Zoology, Faculty of Life Sciences, Tel Aviv University, Tel Aviv 6997801, Israel.
sofia.bouchebti@gmail.com

Hornets regularly consume floral nectar. The nectar's most abundant proteinogenic amino acid is proline, and
the two most abundant non-proteinogenic amino acids are f-alanine and GABA. We studied the effect of these
dietary amino acids on the physiology and nest construction behavior of the Oriental hornet (Vespa orientalis).
Our results reveal their deleterious effects, especially at high concentrations: B-alanine and GABA consumption
reduced the hornets' lifespan and completely inhibited their construction behavior, while proline induced a
similar but more moderate effect. At low concentrations, these amino acids had no effect on hornet survival but
did slow down the nest construction process. Using carbon isotopically labeled amino acids, we show that,
unlike proline, B-alanine is stored in most body tissues (brain, muscles, and fat body), suggesting that proline is
rapidly metabolized after consumption. Our findings demonstrate how a single amino acid can affect the fitness
of a nectarivore insect.

1257 ARTT BW YA PR 1ANATR 73 Yoyna snnT axna Y 17Rs (FN) 282 jpan bw 1w by avnnnn
(Oryx Leucoryx Pallas 1777)
4951 YT R eR 200K 7Y, IRTD R0
Z"HWR PO 1O — RIPAT IPIAN DI AN SV 11000, Va0 aRwRY aphnnn
TP171979R ,TOORY VIR
2PV MIIT L2971 DA YAV PIRD
TPN-12 DWATRALIPMA-12 NYOINR N7 OARIPRY CIRIVON 1971
vclandau@agri.gov.il

X¥n1 FN-w »19m ,nRT 9202 773 Hvn Hw nnrnn 2xnen nyeaph ana apna 1k &0 (Faecal N - FN) 209933 1210 n21on
OPW UPY WRD INW 2877 ,0°12wY 72°202 FN W nDyIng By o7y PR 00 AR a2 112900 7PA0IRT 12150 oY 0210 Wwpa
D1oU7 NoWA TR PR PPN DR DOEYY 2w MDY 2P DO1IRLY V197 ,T0RTA MY MWW MR D%
N215N NoMoRa ,0°°72TA 703 22¥NA TR DOV 1PN NI RIT 01 72071 A LIDXAN 7123 009932 P w9 0on0In
DQO1IRVTI NYOWI DR P172 P1727 070 L7279 2A12 12977 ORI DTN 1271 PR 20N SUw XY DWW NI by .00hRaa jpan
7°P2 ,N0OOKR) NAW A0 3 1223w M 112 11T 2RI .INAY° 12-°72 0297 2ORKY AwIhwa *10°1 107y 20802 FN by
WP TOIIRD T ITTAN 1DOKI LYW OW NPANDT IR .OO1IRY Ny 101270 auw Hw Moy navn (5w nw)
17.1%-52 7.6 1212537 M0 .02 2°1IR0I 2w ana\NooT 77Re 000930 i nrwa (PEG-b-T ) 919993 1220091
S TIRD W 7R N1 209932 PEG-b-T .68.1%-2 56.8 12 a0 w2sh mnn Yw n2avam 00Ny 7.1%-5 2.6 ,naon
PEG-b-T n>»x 172% 29932 N nwaon P2 pa2wm 2rn arNn K¥n1 .0°9932 w01 200k 40% 7 IR 2°°IR0 no°IX
2 1290 700N NP0 1A% FN 2 paam awp X¥n1 89,10 1m0 00932 PEG-b-T-1 N >7wow 1a &9 R L,(ar\aTn)
,0°0m 121 a1 FN 12077 0w ,3pan e 1A oorakw 2 trade-off  we & FN DR 72°7an Do1°IRD N29ORW AR

.D°R12 A1TNT MR Hw 11Rd FN W 7w nX nonom

29

M owik


mailto:yoavram@tauex.tau.ac.il
mailto:vclandau@agri.gov.il

[nampxnn nman ey nfmuem *) NITI2N NN

ATI3A AING
Allopatric mimicry in Eurasian vipers?
Activity patterns of small mammals show resilience to light pollution
The west is the best: Swimming orientation of jellyfish in the Levantine coast
Cladiella Gray 1863 30010 NINWN M7 W NMO0H0
Herdmanigmomus 0100 [J0XW7 71T N1N9n 2170na nmsa
Deciphering the complete mitochondrial genomes of Oikopleura dioica (Chordata: Tunicata: Appendicularia)
TR TR INN VRN 0 DOUTH '3 DTIND TEPD 701 T A neeawel
01T 0NN 72 N7 DN N9WN I N9 1Y 077 T2
Do flour beetles have an endogenous circadian clock that dictates activity time?
(Batocera rufomaculata) NINNIN TITNP NY20 THNI0EANDIUNT THRKND 2 RE0 1101
0¥ NI %] Homing - 7172 0MIDNDNI N0 NN
O'®A91 710 I YN, TSN IR UnYD 0n3n
D'®719 0'71'0 1Y (Niche construction) N Nra 72 N0I0DRI NAFIPRD N2WAN DU1an
Q7030-17 0RINWT T NIKIPND Sarcotragus spinosulus 11900 71T
(Chondrosia reniformis) '0iND N*7 "M U900 71T - DTN Y 777 T
Plant insect interaction: linking herbivory and pollinators as selection agents in populations of Eruca sativa

hahhl

Breeding in an ecological trap? Breeding success of Arabian s (Argya sq iceps) in the Sheizaf Nature Reserve

U7 INNN NPT N7001 NORET TSN 2NN NIRDT?
Myxozoan infection in thinlip mullet Chelon ramada Risso, 1827 a marine species introduced to the Sea of Galilee
{Variola louti) MDD N71711 T2 ARIDDE NPT D7 1900 U1 e

The sacial regulation of body size and its effects on the organization of bumble bee (Bombus terrestris) societies

OFANnD
*Akiva Topper
*Peter Erga
*Hm anT

7 1w

TR 'Y
*o1'p
N0 N
e e
*huma
*iN1a T

NI N
nnn nme

|22 N

e Ut
ININ TUD
*Meray Kadee
*Alejandro Alaman
o N7
*Aditya Gupta
*onn Naw

Hanna Chole

10

11

12

13

14

15

16

17

18

19

20
n

Allopatric mimicry in Eurasian vipers?

Akiva Topper?, Liran Sagi?, Christian Pritz®

1 — Department of Ecology, Evolution and Behavior, the Hebrew University of Jerusalem
2 — Department of Life Sciences, Ben-Gurion University of the Negev, Israel

3 — Department of Genetics, the Hebrew University of Jerusalem

A basic premise in mimicry theory is that all participants in the mimicry system must be sympatric, as the
predator must encounter both model and mimic in order to confuse the two. Though it has been suggested that
mimicry may arise between allopatric species through mediation of migratory predators, this question awaits
examination. Many species of Eurasian vipers display variations of a dorsal zigzag pattern, which has apparently
evolved several times independently as an aposematic signal. We hypothesise that various species of Eurasian
vipers participate in an allopatric complex of Mullerian mimicry, mediated by migratory birds of prey. Bird
migration, particularly in large soaring species likely to prey on snakes, is not geographically uniform. Rather,
migration routes typically circumvent large bodies of water, and are therefore funneled above specific areas that
constitute “migration bottlenecks”. Hence, while certain species of vipers are exposed only to migratory birds at
the ends of their migration routes, other species of vipers are exposed to numerous different species of migratory
birds that are funneled above their distribution. We predict that while vipers at the ends of bird migration routes
will display regular patterns, vipers at migration bottlenecks will display irregular patterns, comprising different
elements displayed by vipers throughout bird migration routes. We intend to analyse and quantify the regularity
of patterns belonging to various different species of vipers found throughout Europe, the Middle East and north
Africa, and correlate pattern regularity with position along bird migration routes. Here we present preliminary

data and discuss their implications.

Activity patterns of small mammals show resilience to light pollution

Erga Peter?, Itai Namir? 2, Asaf Ben David*, Orr Comay?, Oren Kolodny?*

1 — Department of Ecology, Evolution, and Behavior, The Hebrew University of Jerusalem, Giv'at Ram,
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Light pollution — artificial light at night in natural and semi-natural settings — impacts plants and animals.
Artificial light can cause changes in physiology, life history, inter-species interactions, activity patterns and
phenology. Exploring the impact of artificial light in natural settings is hard because it is often correlated with
other anthropogenic disturbances. We studied the influence of significant light disturbances at two sites where
industrial drilling rigs have been set up in recent years. Both rigs are within natural spaces and emit significant
light at night. We used track plates to detect the presence of small mammals at different distances from the light
sources, at 50-meter gaps along five parallel transects away from the rigs; the furthest plates were 450 meters
away. The most common species were Mus musculus and Acomys cahirinus. We hypothesized that we would
find different activity patterns near the light sources and far from them, and potential shifts in the structure of
the community of small mammals, with less light-sensitive species increasing their abundance at the expense of
others. We did not find either, suggesting that the mammal community structure and activity patterns may in
some cases be surprisingly robust to light pollution. A possible explanation is the rugged terrain and dense
vegetation of annual plants, which may attenuate rodents’ exposure to light. Measurements showed that
illuminance at these sites is significantly decreased near the ground compared to that at a height of 1 meter.
These results highlight an often-under-considered perspective in conservation. They suggest that light pollution
— although likely to be detrimental, even to a critical extent in many cases, should not rule out conservation

efforts and attempts of environmental remediation where light pollution is inevitable.

The west is the best: Swimming orientation of jellyfish in the Levantine coast

Dror Malul*?4*, Omri Tal, Noga Barak®, Daniel Sher?, Tamar Lotan?, Uri Shavit!, and Yoav Lehahn*
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Jellyfish swarming causes a nuisance for bathers, harms fisheries, and clogs water intake pipes of desalination
and power plants. Jellyfish are often described as mindless planktonic drifters that rely on ocean currents for
movement, although recent studies suggest that their active swimming may have a non-negligible effect on the
resulting trajectory. Previous studies on jellyfish swimming have been conducted in the laboratory under still-
water conditions, and have focused on individual jellyfish behavior and performance, rather than the collective
behavior of naturally occurring swarms. Here, we utilize drone footage along the Israeli Mediterranean coast,
together with concurrent ambient flow measurements, to study the motion and behavior of individual jellyfish in
the context of swarms. Our measurements allow us to test the relative effect of active swimming compared with
passive drift due to ambient currents. In all our measurements, jellyfish swarms actively swam westward and
had a non-negligible effect on their trajectory. Jellyfish orientation was found to be correlated with the direction
of the surface waves, a behavior that may be evolutionary advantageous, as it reduces the risk of stranding and is
essential for swarm maintenance. We postulate that it is likely that jellyfish use the direction of surface waves to
orient. The framework and tools we have developed in this project may allow us to use drone footage of citizen-
scientists and commercial drone operators to extend our findings across species and environments. These
findings will be used as input for numerical simulations that include the individual behavior of jellyfish, ocean
currents and turbulent dispersion, that will help study swarm dynamics and may be crucial for the prediction of
swarm progression and help foresee and mitigate the negative consequences of swarms.
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Deciphering the complete mitochondrial genomes of Oikopleura dioica
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Appendicularians are solitary tunicates, which form an important part of the planktonic biomass. They are the
only tunicates known to retain their tail as adults. Since tunicates are the closest relatives of vertebrates,
appendicularians are model organisms to understand the evolution of chordates. Although the nuclear genome of
the appendicularian Oikopleura dioica has been sequenced, no complete mitochondrial genome of
Appendicularia has yet been published. The reason for this absence is, most probably, the fast evolutionary rate
of appendicularian mitochondrial genomes combined with unusual characteristics such as RNA editing. We here
present our preliminary results regarding the sequencing of the complete mitochondrial genome of O. dioica. In
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particular, we aimed to determine its structure and gene content. To decipher the mitochondrial genome of this
species we have re-sequenced its genome using both short Illumina reads and long Nanopore reads. We also
analyzed cDNA reads and EST sequences available in public databases. While we could assemble complete
protein-coding genes based on cDNA and EST, no such assembly was possible for DNA reads. Mapping DNA
reads to RNA contigs revealed RNA editing events in TTTTTT (6T) regions in the mitochondrial RNA (ina 5’-
3’ orientation). These editing sites reside within regions composed of numerous T and few C (i.e.,
polypyrimidine regions). Specifically, the nanopore reads indicate that these polypyrimidine regions are about
50 bp long. Using both short and long reads we successfully assembled three mitochondrial contigs. Among
these contigs only ten protein-coding genes, two rRNA and one tRNA, could be identified, indicating important
mitochondrial tRNA gene losses in this species, as well as the loss of few protein-coding genes. We expect that
this mitochondrial genome will become a reference for comparative studies aiming at understanding the
evolution of mitochondrial editing and gene loss in Appendicularians.
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Plant insect interaction: linking herbivory and pollinators as selection agents in populations of Eruca
sativa

Meray Kadee'?, Oz Barazani?, Sharoni Shafir!

Institute of Environmental Sciences, The 1- B. Triwaks Bee Research Center, Department of Entomology,
Hebrew University of Jerusalem, Faculty of Agriculture, Food, and the Environment, Rehovot, Israel.
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In Israel, plants of arugula (Eruca sativa) reveal clear ecotypic differentiation in floral attraction traits: petal
color that ranges from yellow, being dominant in the Mediterranean habitat, to cream, being dominant in the
desert habitat. The Mediterranean habitat is characterized by greater floral diversity than the desert habitat, and
honey bees (Apis mellifera) are the main pollinator in the Mediterranean habitat. Diamondback moths (DBM)
(Plutella xylostella) are more prevalent in the desert habitat than in the Mediterranean habitat. Whereas adult
moths are pollinators, the larvae are specialist herbivores on E. sativa. This study aims to investigate whether
the yellow ecotype would have an advantage in the Mediterranean habitat, considering both processes of
pollination and herbivory. Previous research confirmed that naive honey bees are initially more attracted to the
yellow flower morph than to the cream one. However, we found that the yellow ecotype produced lower
quantities of nectar, and at lower total dissolved solids (TDS) concentrations, than the cream one. Furthermore,
when bees could forage on the plants (and experienced the associated rewards), they shifted to equal visitation
between the two ecotypes. Genotype analysis of the f1 generation supported these observations by revealing
heterozygote dominance. Intriguingly, inducing the plant’s defense system (by administration of methyl
jasmonate) reduced nectar volume and concentration in the cream morph while increasing it in the yellow
morph. To study the outcome of competition between the two morphs in the Mediterranean habitat, we are
running a long-term (four seasons) semi-field experiment in which the evolutionary process is mediated by
honey bee pollination. By determining seed production, germination rate, and genotype analysis of the f1
generation, we established the “selected” population of the second generation. Overall, our results suggest
trade-offs between floral advertisement, reward, and secondary metabolites production, mediated by herbivory
and affecting pollination.

Breeding in an ecological trap? Breeding success of Arabian babblers (Argya squamiceps) in the Sheizaf
Nature Reserve

Alejandro Alaman?!, Oded Keynan? & Lee Koren!

1. Goodman Faculty of Life Sciences, Bar Ilan University, Ramat Gan, Israel
2. Dead Sea & Arava Science Center, Central Arava Branch, Hazeva, Israel
alexalaman@hotmail.com

One of the characteristics of ecological traps is that individuals living in these habitats have lower fitness than
those in high-quality habitats. The objective of this study is to test differences in group fitness between modified
(trap) and natural habitats in the Arabian babbler (Argya squamiceps) in the Arava Valley. My hypothesis is that
groups in modified habitats will carry out more breeding attempts with lower success than in natural habitats. |
monitored the breeding activity of 16 babbler groups (ranged from 2 to 14 individuals) in the Sheizaf NR from
March to August 2021. Geographical location of groups was collected to categorize habitat type. Breeding
attempts were defined as female laying eggs, and successful breeding attempts were reported when nestlings
reached the fledgling age (at 14 days). Fledglings were considered dead if not seen alive for a day. Nine out of
16 groups attempted to breed: four from natural and five from modified habitats. Groups from natural habitats
had five breeding attempts and an 80% success rate, while in modified habitats eight breeding attempts had a
50% success rate. Groups in natural habitats produced 11 fledglings, 8 (73%) of them survived to the first 3
weeks after fledging and 6 (55%) to the first 3 months. In the modified habitat a total of 17 fledged, but only 6
(35%) survived to the first 3 weeks, and and 83% (5) made it to three months. These results suggest that groups
in modified habitats perform higher breeding attempts than in natural habitats but have lower nesting success.
Post-fledgling survival rates were higher in natural habitats, while modified habitats had critical mortality rates
in the first 3 weeks. These results suggest that modified habitats act as ecological traps. More research is needed
to fully evaluate these findings.
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Myxozoan infection in thinlip mullet Chelon ramada Risso, 1827 a marine species introduced to the Sea of
Galilee

Aditya Gupta!, Michal Haddas-Sasson?, Kfir Gayerz & Dorothee Huchon?2

1-School of Zoology, Dr. George S. Wise Faculty of Life Sciences, Tel Aviv University, Tel Aviv-6997801,
Israel

2- Steinhardt Natural History Museum, Tel Aviv University, Tel Aviv-6997801, Israel
adidhanraj464@gmail.com

Mullets (Mugilidae) are economically important fish in Israel. Two catadromous species of Mugilids (i.e.,
Chelon ramada and Mugil cephalus) have been stocked in Sea of Galilee (Lake Kinneret) since 1958 in order to
increase fishermen’s incomes and lake water quality. The case of the thinlip mullet C. ramada is extremely
interesting since this species does not reproduce in the lake. Consequently, fingerlings are regularly introduced.
Alien species are known to harbor fewer parasites than native ones. Mullets, however, have been found to be
more vulnerable to parasitic infections because they are widespread and migrate between marine and freshwater
ecosystems. Myxozoans are microscopic parasitic cnidarians that can cause tremendous damage to aquaculture
industry. Surprisingly, during a survey of myxozoan infection in the Sea of Galilee, we discovered two
myxozoan species infecting the gills, intestine and gall bladder of the thinlip mullet. The prevalence of infection
was found to be 17% (4/23). While the first species Myxobolus exiguus has been described from mugilid of the
Mediterranean, Black and Caspian seas, the second species is novel member of the genus Myxobolus. Our study
indicated that the parasites infecting C. ramada belong to a marine lineage of myxozoans. These results suggest
that the infection took place in the Mediterranean Sea, before the introduction of infected fingerlings to the Sea
of Galilee. Fortunately, because Myxozoans have an indirect life cycle, which also involve an annelid worm,
these introduced parasites are not likely to complete their life cycle in a fresh water environment. Myxobolus
exiguus is also known to affect other mugilid and its adaptation to the fresh-water environment might have
important deleterious impacts. It will thus be important to monitor that its presence does not increase in the
environment.

38



(Variola louti) nvo2 77919 9p72 RN NWPN 937D IR pax Nw
2395900 awn L3 v o xoaw

marom.sagi@gmail.com

.2°2R 7N ,2°3K DN NYI0INR LD VTR AuIPDT ,MIRTY 100 v -1
2w N2 ,232 PPNA-12 NWOINR DN W TR apbman -2

DR, NDRA 007 VTR ORYIDINIRDIAT oA -3

17,91 dRANITY) DONW DU NIVNARD 12°2001 20U DOw YT HY MDD MvLna 2°%apn 00 o2 ,onn Tonna
RO MINTINTA 1271 2997 APA 070 ¥ 72 DTWRD .OINAR DRPITIND YR Y MDAN0n M3ad mubna (Vi TR0
12 YXINTY 79127 NMWRN NS N3P 12 AWRNM VTR DR U MR 2PN VTR 7w AR OPIIR WK Dwnang
NPIA-1°2 NPYPRIVIR ORI PNIN2 7T PN MIAT DY DeM0n MIRANTI 2°V2AX YW A 7 OV 07NN 0°12°0 MYXARD IR
ORI ,N17777 R NI 19N OYAN DR DOIWA 0377 ORT CNYRY 72 awh Q17 YR 1WA INHR 00090 91 P 0037 v
NPOXN SNV MORWT HY DIYY NI DY .NPIR-1°2 DPEPRILIR OV TINMA NN DIINTING OV T8 Whann 0w
YDA .NPPRA QIR 222 DPAADRT NI - NPYAVT ON2°202 O°371 YW DONW VAT YD 1T PNINTINTT Wpnn v Tvem
SNIND IDIR MY 17TAT 197 MRYY LT OW V99O YARY A0 L2037 A1 DY IRDIAW MTI01 MIRDAT YWY N0 vaRs
MYam YPIpan AT PRan L00ONR OO aY NPYPRILPR AT MU0 NPALP VAR NMIVEARI M w0 MATINTa
MIPY MW YAZT NIRANT 72 92N SN2 71T 191X OYAR DR 1YW D00 7177 Pama DOATW AN MIRXINTA 19w "N
,AVINT MR OF IR IRLIA Q%107 YAR NMIRANT 2O .(N1Pw 3-2) O°IXp 14T N2 WINM 2»Mynwn 1°7 0°V1a
DWANWA DUATIW DYONA VAT YDA IR 073w 2IWPAT .0ONR 290 aY NPIPR-PA NPIPRILIRY NYpIRan prand
0°°11 °%¥2 MATINT 1°2 PR 2w 3717 .rn-1a nwen? — (Serranidae) 00771107 NRDWN ANWRIYY ,ARN0T NNRY Yava
TAIPRTY MNTINGT DY MW D120 NPpoomY ,NIWPN PN PRwA YaX TR OXT PAI? 12 DWW L,000W 20vax Mok

Rahirliz

The social regulation of body size and its effects on the organization of bumble bee (Bombus terrestris)
societies

Hanna Cholé, Yogev Herz, Maayan Franco, Guy Bloch

Dept. of Ecology, Evolution, and Behavior, Hebrew University of Jerusalem, Israel.

hanna.chole@gmail.com

Department of Ecology, Evolution & Behaviour, Alexander Silberman Institute of Life Sciences, Hebrew
University of Jerusalem, Jerusalem 91904, Israel

Regulation of reproduction and division of labor among workers organize insect societies. In bumblebees, these
processes are influenced by body size, which is determined by the social environment experienced by the brood.
We assessed developmental duration, ultimate body size, and caste fate for brood tended by queens and workers
varying in age, number, or physiology. We found a critical period during the first five days post hatching in
which larval developmental program is influenced by the presence of a queen or old workers. Queens from
colonies before or at the colony stage in which workers start to lay eggs and compete with the queen had similar
effects, but queens with no mandibular glands lost their ability to shorten larvae development and prevent them
from developing into gynes. These findings are not consistent with the hypothesis that the switch to gyne
production is the outcome of a decline in queen inhibitory capacity. Larval growth after the critical period was
influenced by the number of tending workers but not by the presence of a queen. These experiments reveal that
brood development is regulated by complex interactions between the queen and workers, and highlight the
importance of the queen mandibular glands.
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Mapping meerkat vocal interactions in space and time

Vlad Demartsev!24, Mara Thomas'?, Baptiste Averly’24, Marta Manser®**, Ariana Strandburg-Peshkin-24"

! Department for the Ecology of Animal Societies, Max Planck Institute of Animal Behavior, Konstanz,
Germany

2Biology Department, University of Konstanz, Konstanz, Germany

3 Department of Evolutionary Biology and Environmental Studies, University of Zurich, Zurich, Switzerland

4 Kalahari Research Centre, Kuruman River Reserve, Van Zylsrus, South Africa

*joint senior author

demartsev@gmail.com

The function and content of animal calls is usually determined by their ecological context and acoustic features.
However, there are additional informational layers derived from the dynamics and progression of signaling
events. Factors like individual response selectivity, syntax of signal exchanges, response timing and distance
have the potential to both reflect and mediate social relations. We investigated vocal interactions in meerkats
(Suricata suricatta), social mongooses that move together throughout the day and use a complex, well-
characterized vocal repertoire to coordinate their behavior. Using collars combining GPS and audio recorders,
we collected data on the position and vocalizations of most individuals within meerkat groups. The resulting
dataset captures the communicationally relevant timeline of vocal events by accounting for distance between
individuals and for caller discrepancies when multiple animals are recorded by the same recorder. We analyzed
call transition dynamics to determine the syntactic structure of meerkat vocal interactions. Focusing on two
types of most frequently emitted calls - “close” calls (CC, given while foraging) and “short-note” calls (SN,
given during submission and fast movement), we found that for both types, the call rate is similarly distance
dependent. Individuals are more likely to produce calls when they were within a short distance of a vocalizing
conspecific. However, temporally, SN calls are occurring concurrently with calls of others while CCs
demonstrate clear call&reply pattern with exchange of caller turns. These results suggest that while both types
of calls reflect local context and generate short termed acoustic hotspots within the group, only CCs are a part of
reciprocal signaling. Opposed to an unorganized, “broadcast” signaling lacking conversational structure,
“Interactive” signaling allows for a focused informational exchange. It has a capacity for forming selective
communicational links with specific interlocutors and could in theory allow for a targeted signaling by vocal
convergence or code matching.
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Evidence for intentional coordination of cooperative interactions in wild birds (Fulica atra)

Yitzchak Ben Mocha'? & Shai Markman?

1- Department of Evolutionary and Environmental Biology, University of Haifa, Haifa, Israel

2 - Department of Biology and The Environment, Faculty of Natural Sciences — University of Haifa, Oranim,
Tivon, Israel

Email: yitzchakbm@gmail.com

Attention-getters (i.e. communicative acts that attract the recipient’s attention to the signaller; e.g. hand waving)
fulfil a fundamental role in the initiation and coordination of cooperative interactions. In human, attention-
getters are produced in an intentional way (i.e. voluntary and goal-directed) that enables flexible adjustment of
signalling to the ongoing interaction. Although mapping the taxonomic distribution of attention-getters and
intentional signalling is crucial to understanding their evolution, virtually nothing is known about comparable
skills in non-mammal species. Here, we show that wild Eurasian coots (Aves: Fulica atra) vocalise to solicit
their chicks approaching and taking food they hold. These attention-getters fulfil behavioural hallmarks that are
used to infer first-order intentionality in humans and nonhuman animals: (1) parents did not produce attention-
getters when foraging without chicks, (2) were more likely to call when the chick was not attending or engaged
with them, (3) adjusted the volume of calls to their distance from the recipient, and (4) were more likely to
persist calling when the chick did not approach immediately and continuously. Our results demonstrate that
basic communicative skill to coordinate cooperative interactions (i.e. attention-getter), upon its flexible
underlying cognitive mechanism (i.e. intentionality), are not restricted to mammals, and add to the growing
evidence of intentional communication in birds.
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Cryptographic-like mechanism rather than brain plasticity allows animals to cache and retrieve their
food
Oren Forkosh?:2
! Department of Cognitive and Brain Sciences, The Hebrew University of Jerusalem, Jerusalem, Israel
2 Department of Animal Sciences, The Hebrew University of Jerusalem, Rehovot, Israel
The brain's extraordinary abilities are often associated with its ability to learn and to adapt. But memory has its
limitations; especially when faced with the task of retrieving tens or even hundreds of thousands of cached food
items annually - such as in the case of scatter hoarding animals. Here, we present how the brain might use
cryptographic principles instead of plasticity when faced with such challenges. The model we use is based on
hippocampal spatial cells, which respond to an animal’s positional attention, such as when the animal enters a
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specific region (place-cells) or gazes at a particular location (spatial-view-cells). We know that the region that
activates each spatial cell remains consistent across subsequent visits to the same area but not between areas.
This remapping, combined with the uniqueness of cognitive maps, produces a persistent crypto-hash function
for both food caching and retrieval. This mechanism also produces temporal information that helps animals with
food caching order preference, for example, to retrieve perishable food items sooner. This mechanism might
also help animals locate mates while avoiding predators by having similar neural maps.
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Effects of plastic associated chemicals on the early life stages of four tropical coral-reef invertebrates

Gal Vered'? & Noa Shenkar’?
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Plastic additives (PAs) are chemical compounds incorporated into plastic during production which can leach out
of plastic debris and reach wildlife. In the marine environment, biota-debris interactions are more likely to occur
in coastal marine habitats featuring high biological activity such as fringing coral reefs. Many PAs are known as
endocrine disrupters. Yet, our knowledge of their impact on coral-reef organisms is still scarce. Endocrine-
disrupting PAs can play an important role in a coral reef community structure, even more so, if these effects
differ among species. This study examines the effect of PAs on the success of the early life stages of four
common invertebrates in the Gulf of Eilat: planulae of the surface-brooding soft coral Rhytisma fulvum fulvum,
planulae of the brooding stony coral Stylophora pistillata, gametes of the solitary ascidian Herdmania momus,
and gametes of the calcifying hydrozoa Millepora dichotoma. Under controlled conditions, planulae and
gametes were exposed to environmental concentrations and higher concentrations of bisphenol A (1 ug/L, 1000
Mg/L), 4-nonylphenol (1 ug/L, 1000 pg/L), dibutyl phthalate (0.001 pg/L, 1 pg/L), and dimethyl phthalate
(0.001 pg/L, 1 pg/L). Fertilization success, larvae survival, larvae metamorphosis, and settlement have been
recorded. No significant effects were found between the control and the environmental concentration treatments.
However, in the higher concentrations, we observed a significant decrease in larvae hatching in M. dichotoma
and H. momus, failure of metamorphosis and settlement in H. momus, R. fulvum fulvum, and S. pistillata, and
decline in planulae survival in R. fulvum fulvum. Although environmental concentrations of PAs found in
seawaters are far below the high concentrations used in our experiments, it is the level of PAs within the
organism that is experienced by the gametes and brooding planulae, and must be further studied to understand
these stressors effect on these unique ecosystems.
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Squamate viviparity evolution: a global biogeographical analysis
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Viviparity (live-bearing reproduction) has evolved dozens of times across diverse squamate lineages, making
squamates an excellent model to study the evolution of viviparity. We tested five hypotheses proposed to
explain the evolution of viviparity: (1) increased embryo protection from low temperatures (the ‘cold-climate’
hypothesis); (2) increased embryo protection from unpredictable climatic events (the ‘climatic-predictability’
hypothesis); (3) increased oxygen supply for embryos at high altitudes (the ‘hypoxia’ hypothesis); (4) reduced
live-bearing cost with increasing body size; and (5) the ‘maternal manipulation’ hypothesis, which combines the
other hypotheses in terms of benefits for the embryo, derived from enhanced developmental conditions in utero.
To test these hypotheses, we compiled a dataset of 8,706 non-marine squamates, and modelled it using a
Bayesian approach. We explored the effects of body mass, climatic attributes within species ranges
(temperature, interannual and intra-annual climatic variation), and elevation (for 5,852 species) on reproductive
mode (oviparous vs. viviparous and ovoviviparous). We modelled species-level (phylogeny-incorporated) and
assemblage-level responses, globally and within biogeographical realms. Our results reveal a strong association
between viviparity and cold climates at both species and assemblage levels, despite the prevalence of viviparity
in some warm climates. Viviparity is associated with higher interannual climatic variation, and with lower intra-
annual variation, at the assemblage level, but with lower interannual variation at the species level. Elevation is
positively correlated with the probability of being viviparous after the effects of temperature are controlled for.
Reproductive mode is uncorrelated with body mass. We conclude that the current distribution of viviparity
worldwide indicates that uterine retention is advantageous in cold or highly elevated (oxygen-poor)
environments, supporting the ‘cold-climate’ and ‘hypoxia’ hypotheses, but not the ‘maternal manipulation’
hypothesis.
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Noninvasive sampling for microbiome studies can be used for between-group comparison but not
characterization
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In ecological and conservation studies, researchers constantly strive to obtain rich data while minimizing
disturbance to wildlife and natural ecosystems. In this study, we assessed if samples collected noninvasively can
be used for microbiome research. Towards this end, we trapped cranes staging in Russia prior to migration and
collected feces freshly defecated onto the ground during handling (n=25). In parallel, we collected feces from
the ground following observations of (presumably) different birds defecting in fields near the trapping site
(n=36). Post-sampling, samples were handled identically. We compared the fecal microbiota of both sampling
methods using 16S rRNA gene sequencing. Alpha diversity was higher in samples collected from trapped birds,
and beta diversity also differed significantly between sampling methods. Following differential abundance
analysis, we found that both rare and less rare genera (based on relative abundance) were responsible for these
differences. When examining the microbiota of the samples collected directly from trapped birds, we did not
find evidence of sex or age stratification. We conclude that sampling method is important and leads to non-
negligible differences in microbial composition. Fecal microbiota characterization from noninvasively collected
samples may not be accurate, but if all samples are collected in the same manner, comparative analyses are
likely valid as the total number of represented taxa for each sampling method are high and similar (trapped:
1403, noninvasive: 1272) suggesting both give informative microbiota data. It would be prudent to further
examine this topic to understand implications on our ability to characterize host microbiota as noninvasive
sampling greatly improves research reach across study systems. Controlled experiments with captive animals,
collecting feces via swab, fresh, and in various increments following defecation might shed light on how
samples change post-defecation. Regardless, we highlight the importance of recording sampling method and
caution comparing microbiota from studies that use different methods.

Time-sensing in the social bumble bee, Bombus terrestris

Ozlem Gonulkirmaz Cancalar?, Oded Shertzer?, and Guy Bloch?

1- Department of Ecology, Evolution, and Behavior, The Alexander Silberman institute of Life Sciences, The
Hebrew University of Jerusalem, Israel

ozlem.gonulkirmaz@mail.huji.ac.il

Circadian clocks regulate many ecologically important behaviors in diverse animal species. In honey bees, the
circadian clock influences complex behaviors supporting efficient foraging for resources and social
organization. Clock-controlled time-memory allows foragers to precisely time flower visitation to periods of
maximal pollen or nectar availability and reducing the high cost of arriving to a flower patch at the wrong time.
It is not clear whether bees that forage over shorter distances and with a less sophisticated recruitment system
than honey bees are also capable of similar clock regulated complex behaviors. To start addressing this question,
we tested whether bumble bees, which live in smaller societies and forage over shorter distance, can associate a
reward with time of day. We trained bumble bees to visit yellow or blue feeders providing highly rewarding
sugar syrup solution during the morning or evening inside a flight cage. We marked the foragers with individual
colored number tags and recorded their flights out of the hive and feeder visitation over a period of about two
weeks. At the test day, we did not provide any reward and recorded all feeder visitation from sunrise to sunset.
We repeated the experiment twice, each time with a different colony. We found significantly higher foraging
activity during the time of the morning and evening training sessions compared to other times during the day. In
addition, the bees preferred to visit the color for which they were trained during the morning or evening sessions
with few mistakes. Our results support the hypothesis that bumble bees can associate the time of the day with a
food reward and color. Thus, efficient time memory is not limited to species such as honey bees which evolved
sophisticated social foraging over large distances.
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Environmental conditions and learning of complex structures by house sparrows

Bella Beizerman and Arnon Lotem

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

Beizerman@mail.tau.ac.il

Animals must learn the relationships between objects, events, and actions in order to make sense of their
environment and behave accordingly. However, the mechanisms allowing animals to correctly represent the
ecologically relevant sequences and hierarchical structures out of all possible combinations that can be learned
are far from being clear. The problem arises when the animal needs to represent two or more data units as a
chunk (a configuration) that has a meaning that is different from the meaning of its components. A simplified
version of this problem has been studied by psychologists using the negative patterning (NP) paradigm in which
animals have to learn that choosing either A or B is rewarding but choosing the chunk AB is not. While past
research has been focused mainly on psychological and neuro-anatomical aspects, here we examine the idea that
animals evolved to solve the problem by relying on the distribution of data input in the environment, forming a
chunk only after it is encountered repeatedly and above chance level, which indicates that it represents a
meaningful structure. We tested house sparrows with the NP paradigm after previously exposing them to either
the chunk, or its separate components, as well as without previous exposure. Our results show that some of our
sparrows can clearly solve the NP task, and that as expected, they are more likely to succeed after repeated
exposures to the chunk rather than to its components (or without previous exposure). These findings are
consistent with the view that complex learning mechanisms evolved to rely on the distribution of data input in
the environment, implying that animals’ cognitive development may be sensitive to environmental changes
more than previously appreciated.
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Multilayer social networks reveal the dimensions of Arabian babblers’ sociality
Nikola Dragi¢!, Oded Keynan2, Amiyaal llany?

1- Faculty of Life Sciences, Bar Ilan University

2-  Dead Sea and Arava Science Center
gidra90@gmail.com
The social environment of individuals affects various evolutionary and ecological processes. Their social
environment is affected by individual and environmental traits. Although many studies have assessed the
dynamics of social relationships in such systems, only a few have shown the contribution of different interaction
types to the overall social architecture. We constructed social networks based on six different interaction types
of Arabian babblers - allopreening, aggression, allofeeding, playing, scrounging, and proximal foraging. We
assessed the effects of individual and group traits on individuals’ centrality, and then analyzed all networks
together using dimensionality reduction algorithms. Individual traits (i.e. age, sex, and social rank) had a
significant effect on individuals' position within networks. Sex strongly affected dominance display and
allofeeding networks, but had less effect on undirected interactions. Age was negatively correlated with most
interaction types, with young individuals mostly interacting with same-age individuals. Individuals were the
least active during winter, and bigger groups had weaker relationships than smaller groups. The joint analysis of
all six layers revealed that most traits did not affect individuals' social niches. However, older individuals
occupied fewer social niches than younger ones. Our results suggest that multilayer social networks are an
important tool for understanding the complex social systems of cooperative breeders and intragroup interactions.
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Varied responses to COzin bumble bee queens throughout their life stages

Seltzer Rya?, Bodner Levonatl, Bouchebti Sofial, Malka Maya!, Amsalem Etya? 2and Levin Eran !

! School of Zoology, Faculty of Life Sciences, Tel Aviv University, Tel Aviv, Israel

2, Department of Entomology, Pennsylvania State University, University Park, PA 16802, USA
Ryaseltzer@gmail.con

During its life span, an organism undergoes extreme physiological and behavioral changes. One such strong
transition is exemplified in the annual life cycle of the bumble bee queen (Bombus terrestris). Virgin gynes
leave the colony in the fall to mate; they then locate an underground cavity to undergo winter diapause. In the
spring, diapause is terminated, and the queens establish a new colony as a social group until the emergence of
new gynes. It has been documented that this well-preserved life cycle can be technically disrupted under
conditions of CO; narcosis. Virgin bumble bee queens exposed to high levels of CO, skip diapause and go
straight to their reproductive stage. In addition, the period of diapause for mated queens can be shortened when
they have been exposed to high levels of CO,. Nevertheless, the specific physiological effects of CO2 narcosis
on bumble queens bees in different life stages have not previously been compared within the same study. To this
aim, we tested reproductive stages (ovarian development), tissue metabolism (protein turnover and body mass),
and metabolic rate on virgin, mated, and post-diapause queens. Most interestingly, newly mated queens did not
respond to the CO; treatment, indicating that mating might block the effect of CO, narcosis. Nevertheless, high
resting metabolic rates were exhibited only in post-diapause queens. This suggests that CO; narcosis does not
fully replicate the effects of diapause, and some measurements are more affected by either age or the
reproductive stage of the queen. Diapause is a complex phenomenon controlled by several independent
pathways. Therefore, the biology of distinct life stages, namely copulation and diapause, combined with the
effects of CO, narcosis on the reproductive system, facilitate exploration of the mechanisms behind the life
cycle of bumble bee queens.
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Levantine Overkill: 1.5 Million Years of Hunting Down the Body Size Distribution
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Multiple large-bodied species went extinct during the Pleistocene. Changing climates and/or human hunting are
the main hypotheses used to explain these extinctions. We studied the causes of Pleistocene extinctions in the
Southern Levant, and their subsequent effect on local hominins, by examining faunal remains in archaeological
sites across the last 1.5 million years. We examined whether climate and climate changes, and/or human
cultures, are associated with these declines. We recorded animal abundances published in the literature from 130
stratigraphic layers, across 55 Pleistocene and Early Holocene archaeological sites, in the Southern Levant. We
used linear regressions, and mixed models, to assess the weighted mean mass of faunal assemblages through
time and whether temperature, paleorainfall, or paleoenvironment (C3 vs. C4 vegetation), could have had an
effect. We found that weighted mean body mass declined log-linearly through time. Mean hunted animal masses
10,500 years ago, were only 1.7% of those 1.5 million years ago. Neither body size at any period, nor size
change from one layer to the next, were related to global temperature or to temperature changes. The local
paleoenvironment had a marginally significant relationship with body size. Throughout the Pleistocene, new
human linages hunted significantly smaller prey than the preceding ones. This suggests that humans extirpated
megafauna throughout the Pleistocene and when the largest species were depleted the next largest were targeted.
Furthermore, technological advancements likely enabled subsequent human linages to effectively hunt smaller
prey replacing larger species that were hunted to extinction or until they became exceedingly rare.

Automated assessment reveals extinction risk of reptiles is widely underestimated across space and
phylogeny
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The Red List of Threatened Species, published by the International Union for Conservation of Nature (IUCN),
is a crucial tool for conservation decision making. Despite substantial effort, numerous species remain
unassessed or have insufficient data available to assign a threat category. Moreover, the Red Listing process is
subject to various sources of uncertainty and bias, that might carry over to automated methods if unaccounted
for. The development of robust automated assessment methods could serve as an efficient and highly useful tool
to accelerate the assessment process and offer provisional assessments. Therefore, the goals of this work are
two-fold: 1) present a machine learning based automated threat assessment method that can be used on less
known species and highlights potential assessor biases; 2) offer provisional assessments for all reptiles - the only
major tetrapod group without a comprehensive Red List assessment. We use the method presented here to assess
4,369 reptile species that are currently unassessed or classified as Data Deficient by the IUCN. Our models
range in accuracy from 88% to 93% for classifying species as threatened/non-threatened, and from 82% to 87%
for predicting specific threat categories. Unassessed and Data Deficient reptiles were more likely to be

59


mailto:jacobd@mail.tau.ac.il

threatened than assessed species, adding to mounting evidence that they should be considered threatened by
default. In many ecoregions of the world (especially within the Americas and Australia) the proportion of
threatened species greatly increased when we included our provisional assessments. Assessor identities strongly
affected prediction outcomes, suggesting that assessor effects need to be carefully considered in extinction risk
assessments. Regions and taxa we identified as likely to be more threatened should be given increased attention
in new assessments and conservation planning. Lastly, the method we present here can be easily implemented to
help bridge the assessment gap on other less known taxa.

Future temperature extremes are projected to greatly threaten land vertebrates
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The frequency, duration, and intensity, of extreme thermal events is increasing, and are projected to further
increase in the upcoming decades. Despite the drastic consequences of temperature extremes for biological
systems, we do not know which species and locations are the most vulnerable. We provide the first global
assessment of land vertebrate’s (>33,000 species) exposure to future extreme thermal events. We use past daily
maximum temperature data, validated with species’ specific physiological thermal tolerances, to quantify future
exposure. Under a high greenhouse gas emission scenario (Representation Concentration Pathway — RCP 8.5),
46.0% of all vertebrates (37.6% mammals, 28.6 % birds, 61.1% amphibians, and 56.9% reptile species), will be
exposed to extreme thermal events beyond their historical levels across at least half their distribution by 2099.
This projection decreases under a low emission scenario (RCP 4.5; 14.8% of all vertebrates, 9.9% mammals,
6.2% birds, 22.3% amphibians, 21.1% reptile species). We found that many mid-Ilatitude assemblages (arid,
semiarid, and grasslands areas) will face the most severe threats from future extreme thermal events, contrasting
previous studies that emphasized the tropics as most vulnerable. Moreover, we show that by 2099, 10.9% of
land vertebrates will face extreme thermal events during at least half of the year (under RCP 8.5). Our study
suggests that future extreme thermal events will force many species and assemblages to undergo constant severe
thermal stress. There is an urgent need to establish conservation practices to mitigate the impacts of temperature
extremes under future warming.
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