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“Chasing social spiders across three continents (and five decades)”
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Biogeography Interactions
Dan B. Golanski* et al.: D'V AN A 0Nyl T2 | Yuval Gottlieb: 11:30-11:42
Of fins and shells: Tracking in- NI'NTNTN DIAXDN 'NAVO'0 VAU NI'AY J11ON Reproductive manipulators:
situ behavioral responses to 0'711722 N9'Y OV NITTIANNT 210 7X1 DI — 7XW 17NITY )
marine heatwaves in the D771y mnen Tny Alone and in company
Mediterranean and the Red Sea
Yan-Ronen Liberman et al.: 217 V'OINI **1017T Iy :n'nmyl **m4o Ty 11:42 -11:56
Bergmann’s mess — do 2'0 TY'D NN NTAVAD NI'N ' NI'TA 'NYA NIYXI9ND WITY
squamates follow Bergmann’s IXIN OY D'TTIANA 0IY 072Y%) | 21011 1N'T7 Nwian 'inia vin'y
rule? ?2p0"uy7 D'77X Y2 [NI2 N7 — Ni7Nn
e RIENG)
Inbar Dahan** et al.: Jyron i ¥ T :D'NMyl **qIN'701 ‘RN | (12:00) Dan Szklowin*, Barak 11:56 —12:08
Divergent patterns and drivers ;190NnA 'N1ann Nl | N'ATAN 112NN 1272 VAI9 'A | Ben-Harosh, Moshe Leibovich &
of richness change with depth NZ'N1'T 7V N1IX2 NYswn (Chlamydotis macqueenii) | Tali Berman:
across taxa NI0[77102 N'NIaN 22210 'aNIN1 | Characterization of the
microbiome and diet of migratory
songbirds at the Hula Agmon
stopover site
Katya Zaputriaeva** et al: Ny L *yna'ymna Nam 'vn N7 ,7'90 11 L,¥*n NNoX | (12:12) Matan Markfeld** et al.: 12:08 —12:20
Patterns and drivers of Israeli JINT9'D NwNlanponu 721 'o1M N2%7 | Various ecological processes
reptile species’ popularity 12'0071790 'Xj730N AT7 DXN | O'2I9'Y NINAN 7¢ 'VOIZX NV | determine the network structure
-['2 NINY NR'7 N'IXN NAITN -0V D™IAY DY7IXI2 | of rgts and their core and non-
2N1j717 0012 N'KITATIN | [T[7190700 NUTXA D7D IZNA | core hacteria along a land-use
gradient
Eduardo Arlé, Dino Biancolini, 221IPONL NV *A7TR AT 220-7202 TTIVE**anpix 7arr | (12:24) Tali Magory Cohen et al.: 12:20-12:32

Shahar Chaikin & Jonathan
Belmaker:
Climatic constraints intensify

towards species range limits
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Roee Ben Nissan et al.: AINI YW QOKX 77N 'O Y''ow o1y ,RMI1T 7X1INY | (12:36) Shaaked Finger, Beyoku 12:32 —-12:44
Sea level rise implications on Aoy *70-7272 TTIVI | Babtonda, Kobi Moran Gilad &
range distributions of land NIADNI NYIINA 71T'A D2 NI'NA D'wANYA 0N '7Y2 DXA | Orr Spiegel:
vertebrates NINTOA [11ON7 0'02D ' ? 7XIW' 7¥ Ya0N DNINYA | vyltures from the Carmel
‘X770 9112 DUAUAZX | 7@ AN AN DIYXAXL AW | population carry antibiotic-
D27 DTN | resistant bacteria in their
microbiome at a higher frequency
than Negev vultures
Lior Greenspoon** et al.: O 121 ¥ Ty DYII MO MT,noNg Nt | (12:48) Maree Kadee** & 12:44 —12:56

The global biomass of birds
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Sharoni Shafir:
Gut microbiome disruption by

antibiotics reduces learning in
honey bees
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my-a nTMol
Agroforestry spatial aggreqgation mitigates tick-borne disease risk during tropical forest recovery: results from Yuval Bloch & Shai Pilosof 3
simulation models
'Y 19'¥A NIXIIN Q17'N 97'N 7V DW'OWA NIXIN WIT'NA 1Y NANUT DIRIYAX-IT TX'D OX' qoI'l Aqan “Mantyp 4
D117 0'TYA "IN NIYYAXA O' 12X 12N NIANINNILMIX7 19'wN '019T INX 2;7VN 17270 20N [T, IVY Y'Y 5
22 19X 7w NIIVFZ NI'0I72IXA 'AN1A N'0I72IX 112N NT'TA7 NIV'Y 7Y [NIT'AY NI'NA7 NI'X711'0] YIN'Y 2219w 1IXI 70012 'WIN 6
The role of Juvenile Hormone in requlating the chemical communication of bumble bees Tzvi S. Goldberg, Jin Ge, Xianhui Wang & 7
Guy Bloch
Traveling waves and learning feedbacks in vegetation—herbivore systems Joydeep Singha & Ehud Meron 8
Examining the influence of extractive human activities on neotropical freshwater plankton assemblages Guy Shavit? et al. 9




Fine structure of eqq sac walls in Latrodectus species: a comparative SEM study Rainer Foelix, Valeria Arabesky, Michal 1 0
Segoli & Yael Lubin
Identification of individuals in Hula painted frog using deep learning Maayan Yesharim et al. 1 1
Evaluating deep learning models for bioacoustics analysis Lior Zlotorinski? et al. 12
NT'TIN 17012 V7 D"NIANINN 0'213A1 017 My L9 atRa L Alorep N 13
noan
Active navigation and meteorological selectivity drive insect migration patterns through the Levant Yuval Werber et al. 14
Determinants of cave spider trophic interactions and competition Yuval ZaltzA, Jordan P. Cuff & Efrat Gavish 15
Regev
Shadows and sunshine: microhabitat divergence in Zodariid spiders, featuring a new Israeli species, Lachesana | Zeana Ganem™ et al. 1 6
salam
/20 NAIX DY 7172 N'22 0"N7 NIXIIN 917'0 DN"A0I0VO0X '1'OXA ['2 W7 ONX'D qQOI'l NIX |''yn 17
NZ'NYN DXYAN A7 WX 7Y AZI09AKI 'AIZIN'INIX NIN'T 1720 NIXI 917'N — YN 7V DI9'Y YAIX Q' TV OXR' oIl Mot MY 18
Juvenile hormone signaling and social complexity in the Hymenoptera Yuval Shalem”, Tzvi S. Goldberg & Guy 19
Bloch
O"IXTII'TA NIMUNXD D90 NIXI 7Y TIZONNI N'XI7IAXN 7V 191NN NINNONA NYOYN OX' qoI'l 172 MX 20
0' NI'oNY 7w 13'7 '7V 72X nionni vi717 '719'0 NYOYN ONX'D qOI'l NN N'0) 21
First detection of the Caribbean tunicate D. cineraceum (Sluiter, 1898) in the Mediterranean and its Tamar Gali® et al. 22
reproductive cycle
The legacy of past heatwaves on 'off-host' parasite stages: Reduced infection risk and costs in the Daphnia- Justine Boutry”, Noa Lavi Shasha & Frida 23
Pasteuria system Ben-Ami
[I9¥2 NNN7nN 7¥a DNA'0AI 7'720 YAYX 12w 12 Ni'N NINJI I700'R 721" noIn ‘W' AN ' 24
Toxic threads: Investigating oil spill effects on ground spider assemblages in desert habitats Iman Abu Sara, Adan Younis & Efrat 26
Gavish-Regev
Resource limitation during larval growth leads to higher flight propensity in adult beetles Ori Stearns et al. 28
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interactions
Roi Holzman: 101 ,j71017T My PRp anty [N 029 NIV MR [ TYY ‘DINQYMA Y 14:30-14:42
Do fish eqgs rotate in the flow? ‘7219w NINI DWY NI N'012 NOTIA YW AAYIEXRA
a biomechanical analysis and DI DI'NYN 7 DI'ZXITA | N'AIA 1D 1720 WTN 'AI77X TT1 -
biological implementations 1212'0 710 JITN wI9'N NI'IATIN XA"7722 12'X DI'D 2'TN _—
NINYINa NNIAnN
Neri Blas*, Tal Regev & Yuval 190 11 A i :D'nmyl A ar 14:42-14:54
Itescu: NIXIT DI9'Y NT' T JI'9X Y ['2 NUYENI 7013 'on’
Harnessing citizen science for D0'121 NIY¥NAXA 7XIw NIMTY 2210 AN XY
eco-morphological analysis: AV NIZIN NUAYA NINYXI
opportunities and limitations
Jonathan Weigle* & Frida Ben- :D'N'NYIIN 'RN :D'N'nyl (A2 1y ** 21"+ nyn (15:00) 14:54-15:06
Ami: 7V D"91AT D'1"'9XN NYOYN NINTOND D'X77N D'NVY D'yl
Elderly Daphnia magna show Gyps ) 'X2j7n 1W12 NT'T1 '0I9T N2'N-/'2 DINY D"AU7I7X D'IXY N2 NIYIA'N '0I9T
higher susceptibility to Yx1wa (fulvus X770 AN1A2 N9 Nyian2a | Equus ) 'M"OXN X191 N'0I7IX2
bacterial infection suggesting nmnen Z¥nn niazya 2211 (hemionus
age-related immunosenescence b'n niniizn
Kesem Abramov** et al.: 98T, |NINX DNI' ‘PO NWO :0'n'nyl 0171019 nn'v D7 ax *anary ane (15:12) 15:06-15:18
Predicting ecological 2'90 111 'y DTXN NYOWN ?nyi At 737 0'27072 DI7R N9'9N2 NII''NANN
interactions across space using | 212AN0N 7V 0'Y'9¥NN 0'NIIAN '0197 7V D"'WAU 0'9110UI n2>wn 27y (Orcinus orca)
latent patterns in network NI1201 7y nNiNwN Ni‘Tn 0'i711' 7¥ D'"N'wn NI7'WoN -/'V22 DIAXDI NTTINY N'NI20
structure 192NN N9I7NA N7109 [71A0 NP2 D'7ITA AMTIDIoM
Yuval Cohen** et al.: :0'mMmyl TN qoxX D'yl AT Ny NI *910 NN (15:24) 15:18-15:30

Do insectivorous vertebrates

enhance or disrupt biological

control in tomato fields?
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Héloise Brotier et al.: nomi i ma L *¥nnn M 192 W1 *Fpax o 21 NnYv 15:50-16:02
Developing objective tools to study Hr N D'277V2 N'A'D NAXNNI NNN9N NIANIND Y 710V [1'9'X
rock hyrax (Procavia capensis) 112NN X7X Y7 7710 X7 DV DITTINNN? ''¥I 712X 21D Yy AT 1T NNN2N
behaviour in the field or'7120N2 D'"VAI7ZX D'0I9T 0'7n1 NII97ZIN
D'1190 7¥ 0'noon

Tamar Hamiel*, Noa Truskanov & IORD 90I'l **A122'0Y IR 22V [¥1,N91N "W *Ta ane 16:02-16:14
Jonathan Belmaker: DINY NIXIA QI7'N1 AT NI7AN (700N 71
Fish fear of fishing may impact D'"1'2 'XIN2 NI N''A-)IN NY'79 2¢ NIAIZZX NID7UN
marine protected areas via [IX'j7 'XANA NIT'NXI - NT712AN NININD N'NAY
behavioral edge effects N2 NINN ,N90 7¥ N7'ni'T
Omri Y. Sherman* et al.: 901" NI INo [1'7 ,07 AN ‘D'MMyl 1970 INNR ,NY ¥ *¥*anya aia (16:20) 16:14-16:26
Tracking moth density and 7Y T7' :NTIX911A 7Y N'YI7IAX [9IX2 D'72T1 0'AIT 0'U19 DXN 92010 '01'l Y2 AN
movement under pheromone XX 12201 NA7I'T'9 TX'D ?20N0IT DX D'A'XNA NIN'D 1950y
dispersion treatments by event- DIT2IN2 NI7'90 NIAXYN N7371 NT'A70 NI'AVIVOX
based videography 2/7017R2 | N2'200 NZ'NA1'T7 DA77V NIV7NNN
Daniel A. F. Bloche, Itai Bloch, 779 7NN ,220-wa NNON DMMYNYMIR X | ,[n9T 037X ,¥i'n vTa (16:32) 16:26-16:38
Christoph M. Meier & Nir Sapir: :N'0NA NN 7¥ D'Y'AN NIY79 NX 910 'N 22ANPONL Ny DY TIT
Movement ecology throughout the 7N0N0NN YITN i/l 7 R1[756)} ?nninn Nan'7xn 1'X 219N D%1y2 nIXYNNNI 01
full annual cycle of three migratory 01701 ,0MIYY NY'Y INX7 noin (Rattus rattus) ni*7y NT7N
swift species breeding in Israel 217'¥ 100 7V 11'Ni3i0j70 ?n7nn ‘7w

NZ'A1221 N'A171971
Amos Belmaker & Yosef Kiat: UR' QOI' | QY [12'1 NAIO T'TV ,IN9IT 7" IX :Dnmyi o Ty (16:44) 16:38-16:50
The bird collection of the Steinhardt 7¥ 91010 N'"AI7219n NI7'nn N YR wIN'y | NIN'9 '970YA (11211 NT'AT7 . NI'YX
Museum of Natural History — NINNONNI O'1IX'2IX D0'72m
infrastructure for research, Di¥N 917'n NIYAVIVOX
education, and nature conservation D703739 DTUXTIITY

NIT91 0'0N9 ,0I'0 Avin 17:00-17:30
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Predicting ecological interactions across space using latent patterns in network structure
Kesem Abramov*, Barry Biton, Geut Galai, Rami Puzis, and Shai Pilosof

Ben-Gurion University of the Negev, Be’er Sheva, Israel

kesemk@post.bgu.ac.il

What we observe in nature is never the full picture. Ecological communities are dynamic and complex,
often shaped by interactions we do not directly observe. These ‘missing links’ between species limit our
understanding of ecosystems and how they respond to change. Predicting missing links offers a
promising solution, yet most existing link prediction methods depend on knowledge of species traits and
ignore how interactions vary across space. We asked whether information on network structure (the
patterns encoded in existing interactions) of a given community can be transferred to reveal missing links
in a target community. We developed a link prediction method based on matrix decomposition, which
we applied to plant—pollinator networks in the Canary Islands. We performed pairwise predictions
between 7 islands, including from an island to itself, resulting in 49 predictions. We found that predictive
success is spatially variable and depends on the origin of the data. Accuracy improved when the structure
of the predicted community was supplemented with information from nearby, ecologically similar islands
with larger networks, but declined with increasing geographical and ecological distance. These results
demonstrate that while network structure holds considerable predictive power, its success depends
critically on spatial context. Our study shows how spatial variability shapes the accuracy of link prediction
in ecological networks, highlighting the importance of incorporating spatial context into predictive

methods.
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Toxic threads: Investigating oil spill effects on ground spider assemblages in desert habitats
Iman Abu Sara*', Adan Younis', Efrat Gavish-Regev'?
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Desert ecosystems are highly sensitive to anthropogenic disturbances, and recovery is often slow or
incomplete. The ‘Avrona nature reserve in southern Israel, an arid ecosystem, was impacted by oil spills
in 1975 and 2014. Spiders (Araneae) can serve as bioindicators, due to their ecological diversity and
sensitivity to habitat changes, yet the long-term effects of oil contamination on ground spiders remain
poorly understood. Our research objectives were to: (1) test the effect of the two oil spills on ground
spider assemblages; and (2) test the effect of habitat type (sand (2014 plots) vs. gravel (1975 plots)) and
microhabitat (under tree canopy vs. near tree (open microhabitats)) on these assemblages. We
hypothesized that fewer spider species and individuals would be active in contaminated vs.
uncontaminated control plots, and more spiders would be active under canopy vs. open microhabitats.
To test this, we sampled spiders using pitfall traps (a total of 30 trees, for each tree, 3 traps under tree
canopy and 3 traps near tree), twice a year in 2016—2017 across contaminated and control plots of the
1975 (10 trees total) and 2014 (20 trees total) oil spills. Our results show that oil contamination and
microhabitat significantly affected abundance, with taxon-specific responses. We concluded that oil spill
effects should be evaluated across taxonomic levels and spatial-temporal scales, as responses vary
within the assemblage. While opportunistic taxa may exploit contaminated areas, the decline of sensitive
species may release other taxa from competition. These findings highlight the complex ecological
consequences of oil contamination and emphasize the value of spiders as bioindicators for monitoring

disturbance and recovery in desert ecosystems.
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Climatic constraints intensify towards species range limits
Eduardo Arlé*!, Dino Biancolini?, Shahar Chaikin3, Jonathan Belmaker?!
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How climate shapes species' geographic ranges is a fundamental ecological question, central to
understanding species responses to climate change. A key hypothesis posits that climate constraints are
strongest at range margins, yet broad-scale empirical tests are rare. We test this assumption by applying
SHapley Additive exPlanations to ecological niche models for 345 terrestrial mammal species to map the
local influence of temperature on climatic suitability. We found a striking, non-stationary pattern:
temperature exerts strong but opposing effects at poleward and equatorward edges. Higher
temperatures increase suitability at poleward edges but decrease it at equatorward trailing edges. Across
all boundaries, the absolute effect of temperature is stronger at margins and weakens towards centres,
confirming that range limits are under pronounced climatic constraints. Specifically, we identified
minimum winter temperature as a stronger range edge constraint than maximum summer temperature.
This variation in climate sensitivity was strongest in species with large ranges and mitigated at high
elevations, suggesting topography buffers populations from climatic risk. These findings suggest that
populations at both warm and cold range edges are equally highly sensitive to climate change, but in
opposite directions. This pattern demands conservation strategies that ensure connectivity for shifting

populations while protecting vulnerable trailing edges.
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Sea level rise implications on range distributions of land vertebrates
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Climate change and rising global temperatures pose significant threats to land vertebrates, one of which
is sea level rise. While much attention has focused on human coastal populations, wildlife is equally at
risk. A stark example is the extinction of the Bramble Cay mosaic-tailed rat, the first climate change-
related extinction, whose habitat was entirely submerged. This provokes the questions: which species
will be next, how many are threatened by rising seas, and where are the areas most at risk? Here we
present the first global assessment of sea level rise impacts on land vertebrate ranges and protected
areas. Using Intergovernmental Panel on Climate Change (IPCC) projections, coastline digital elevation
models, and global tetrapod range distributions, we calculate range losses for more than 30,000 species
under different sea level rise scenarios. We also assess the effects on protected areas worldwide.
Preliminary results reveal that while average range losses appear modest, some species face devastating
declines. We project that 28 reptiles and mammals could lose more than half of their habitat by the end
of the century. In Cuba, for example, Cabrera’s Hutia and the Eared Hutia may lose more than 95% of
their ranges, placing them on the brink of extinction. Several small islands and low-lying deltas emerge as
hotspots of vulnerability, and dozens of protected areas are projected to disappear entirely beneath the
sea. These findings provide the first global picture of how sea level rise threatens terrestrial biodiversity.
They will contribute to future conservation efforts and inform updates to the International Union for

Conservation of Nature (IUCN) Red List criteria, highlighting species most at risk from sea level rise.
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Harnessing citizen science for eco-morphological analysis: opportunities and limitations
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Field work is costly, time consuming, and usually season-dependent. In ecological research, citizen
science is a tool for acquiring temporal and spatial data points of organism presence. In this research we
wanted to test the potential of using citizen science observations as a data source for extracting
morphological measurements, which may offer unprecedented opportunities for comparative research.
As a case study, we examined several species of geckos, and compared morphological traits of urban
populations from their native and introduced ranges. We relied on extracting morphological data from
photographs uploaded to the “iNaturalist” website, a citizen science platform which has free access to
millions of observations of different organisms. This process poses a few methodological challenges, as
images are taken without reference size scales and from variable angles and positions, as well as through
different devices (DSLR camera, smart phone etc.). To test the potential of this approach, we conducted
calibration analyses across multiple people who measured the same set of photos to understand which
characteristics of the photos and the photographed individual posture allow to minimize measurement
errors and generate highly reliable estimates of trait values. Furthermore, we compared field-based and
photo-based measurements of individuals to further validate that photo-based trait estimations
represent well the focal trait variation across a set of individuals. The tests we conducted confirmed that
this approach can produce precise and reliable data if taken with caution, and sharpened photograph

selection criteria for research of this type.
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Agroforestry spatial aggregation mitigates tick-borne disease risk during tropical forest recovery:

results from simulation models
Yuval Bloch*, Shai Pilosof

Ben Gurion University of the Negev, Beer Sheva
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Tropical forest recovery can deliver significant ecological and economic benefits, but it may also create
habitats favorable for disease vectors. Tick-borne diseases, in particular, represent an underexplored risk
in regions experiencing rapid land-use change. While studies in developed countries have shown that
reforestation often increases tick exposure, the impacts in dynamic tropical landscapes shaped by

shifting cultivation and agroforestry remain poorly understood.

We investigated this issue in Madagascar’s Sava region, where vanilla agroforestry is increasingly
replacing slash-and-burn (tavi) rice cultivation and enabling future forest regeneration. Using local data
on land cover, tick prevalence, and human activity, we developed two spatially explicit models: a cellular
automata model to project land-use transitions and an agent-based model to estimate human tick

exposure under alternative scenarios.

Our results indicate that unstructured forest recovery can elevate tick risk, but spatial aggregation of
agroforestry near villages mitigates this risk and, over the long term, may even reduce exposure. These
findings suggest that managing agroforestry practices can align tropical forest restoration with rural
health protection, offering pathways to reforestation that safeguard biodiversity, livelihoods, and human

well-being.
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Movement ecology throughout the full annual cycle of three migratory swift species breeding in Israel
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1 — Department of Evolutionary and Environmental Biology, Faculty of Natural Sciences, University of
Haifa, Haifa, Israel
2 — Swiss Ornithological Institute, Sempach, Switzerland

nirs@sci.haifa.ac.il

Movement throughout the annual cycle evolved as an adaptation to seasonality across different bird
species with a continuum of migration strategies and behaviours at the non-breeding range. Despite its
significance for migratory populations, we poorly understand avian movement ecology, including
migration timing, routes, and non-breeding movements in relation to environmental variables. This is
particularly true for migratory swift populations from the understudied Levant. To address this
knowledge gap, we tracked Common (Apus apus), Pallid (Apus pallidus), and Alpine Swifts (Tachymarptis
melba) from breeding colonies in Israel, using light-level geolocation. These highly mobile, insectivorous
swift species maintain a distinctive aerial lifestyle throughout their annual cycle. Common Swifts had the
shortest breeding period, yet longer than northern populations of the species. Throughout the non-
breeding range, they tracked high vegetation greenness, with some individuals performing long-distance
movements but showing distinct between-individual variation in itinerancy. Pallid Swifts showed a
hitherto undescribed longitudinal itinerancy pattern, moving from the Central Sahel to the east,
following a seasonal movement of the Intertropical Convergence Zone. Additionally, we observed a
prolonged stopover at the eastern coast of the Red Sea during spring migration. Alpine Swifts had a
substantially longer breeding range residency, both compared to the other two swift species and to other
Alpine Swift populations. Unlike the other species, they spent a rather short and stationary period at
their non-breeding range, which was characterized by high vegetation greenness. Our findings highlight
species- and population-specific movement strategies shaped by environmental conditions, providing
essential information for conserving migrants under global changes throughout the entire annual-cycle of

migratory species.
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The legacy of past heatwaves on 'off-host' parasite stages: Reduced infection risk and costs in the

Daphnia-Pasteuria system
Justine Boutry*, Noa Lavi Shasha, Frida Ben-Ami
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Heatwaves challenge our understanding of how environmental stressors reshape host-parasite
interactions, particularly during the critical "off-host" stages of endoparasites. These stages, often
dismissed as inert and unaffected by environmental changes, remain a black box in ecological research
despite their key role in parasites' life cycle. Here, we examined how heatwaves affect the infectivity and
progression of infection of Pasteuria ramosa, a bacterial parasite of the planktonic crustacean Daphnia
magna. In order to measure the respective influences of the bacterial genotype and the heatwaves, we
exposed the off-host stages (=spores) from four genetically distinct parasite clones to three temperature
regimes (20°C, 30°C, 40°C), and tested their subsequent effects on host and parasite traits. Heatwaves
reduced parasite infectivity, regardless of parasite genotype. Intriguingly, heat-stressed spores induced
genotype-specific shifts in their host: one host clone increased castration rates at higher temperatures,
while others experienced moderate to dramatic declines. Furthermore, individuals exposed to heat-
stressed spores that remained uninfected, exhibited enhanced survival, suggesting reduced costs of
resistance against damaged parasite spores. This study provides insights into how heatwaves, endured
only by the parasite, can modulate various aspects of host-parasite interactions, underlying the

importance of the parasite's environmental history in evolutionary ecology and epidemiology.
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Developing objective tools to study rock hyrax (Procavia capensis) behaviour in the field
Héloise Brotier et al.
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Animal behaviour research aims to be rigorous and consistent, both within and across studies. However,
this is challenging to achieve and necessitates ongoing assessment to maintain shared standards. In this
presentation, | will introduce a new ethogram developed for the rock hyrax (Procavia capensis), a highly
social mammal whose behaviour has been extensively studied without a methodological ethogram. | will
develop the procedure use that results in original and objective behavioural classifications. For the first
year of my PhD, | conducted my research in the Ein Gedi Nature Reserve. | observed and filmed four
groups of rock hyrax using a focal animal sampling method and built an ethogram using two
organizational rules on the behavioural level of description and the behavioural units. Then we grouped
the 42 observed behaviours into 6 behavioural categories by context and validated this grouping using
three approaches: correspondence analysis, multidimensional unfolding and cluster variables algorithm.
We also biologically validated the grouping by comparing seasonal patterns to previous studies on this
system. Our ethogram and statistical validation of its grouping provides a standardized framework that
can promote greater objectivity and consistency in future studies of rock hyrax behaviour. The process
can be applied to other species and facilitate cross-species comparisons so my presentation could

interest many people.
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Do insectivorous vertebrates enhance or disrupt biological control in tomato fields?
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Biological pest suppression is central to sustainable pest management, but its efficiency depends on
multi-trophic interactions. Intraguild predation (IGP), where a predator consumes both a pest and its
natural enemy, was traditionally assumed to undermine biological control. However, empirical evidence
suggests that even when predators engage in IGP, they often still contribute to overall pest suppression.
We examined the role of insectivorous vertebrates, focusing on birds and bats, in regulating infestation
by the tomato leaf miner (Tuta absoluta) in open field tomatoes. We conducted an exclosure experiment
in open-field tomato crops to compare plots with or without vertebrate access and recorded TLM
infestation and the abundance of its natural enemy, a predatory mirid bug (Nesidiocoris tenuis).
Vertebrate exclusion led to significantly higher infestation and greater N. tenuis abundance, indicating
vertebrates suppress TLM despite engaging in IGP. Molecular analysis of bat feces confirmed predation
on both T. absoluta and N. tenuis. Insectivorous birds were observed perching on the exclosure
structures and foraging in the tomato fields, suggesting they engage in similar trophic interactions. Our
findings demonstrate that IGP by vertebrates does not disrupt biological control. The overall reduction in
TLM infestation may result from niche partitioning, where vertebrates prey on moths and late instars of
TLM, while N. tenuis targets its eggs and early instars. Fostering diverse predator communities may

therefore strengthen sustainable pest management in tomato fields.
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Divergent patterns and drivers of richness change with depth across taxa
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Shlesinger’?, Yehuda Benayahu?!, and Jonathan Belmaker?

1 —School of Zoology, Faculty of Life Science, Tel Aviv University, Tel Aviv, Israel
2 — The Steinhardt Museum of Natural History, Tel Aviv, Israel

inbardahanl@mail.tau.ac.il

Depth gradients strongly shape marine biodiversity patterns. However, despite extensive documentation,
the exact pattern of richness change with depth and its underlying drivers remain unclear. A major
challenge is that trends in richness can result from multiple proximate causes: shifts in abundance,
evenness, or spatial aggregation of individuals. We analyzed richness from four taxonomic groups along
the same depth gradient in the northern Red Sea — fishes, Scleractinia, Octocorallia, and Porifera — and
decomposed the variation in richness over depth into its underlying proximate causes. Our results
demonstrate distinct richness—depth responses among taxa, ranging from monotonic increases to
monotonic decreases. Moreover, the proximate causes varied markedly among taxa, with abundance
most consistently associated with variation in richness. Specifically, the decline in fish richness with
depth was primarily driven by reductions in abundance and evenness. In contrast, Porifera and
Scleractinia exhibited increased richness at greater depths, largely associated with higher abundances,
while Octocorallia showed a slight richness increase linked mainly to higher evenness at depth. These
patterns became stronger with increased sampling scale, indicating that they are not a result of
incomplete sampling. Overall, we found that changes in richness with depth arise from taxon-specific
combinations of abundance, evenness, and aggregation. Thus, richness—depth patterns are not caused by

a single driver and may be more complex than often assumed.
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Fine structure of egg sac walls in Latrodectus species: a comparative SEM study
Rainer Foelix, Valeria Arabesky, Michal Segoli & Yael Lubin
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Gurion University of the Negev, Sede Boger Campus

Several Latrodectus species (widow spiders) inhabit the Negev desert of Israel, and all share a common
wasp egg sac parasitoid. The invasive Brown Widow, L. geometricus, however, experiences lower rates of
parasitism. This species’ egg sacs are characterized by a distinctive spiky surface that apparently deters
parasitoid attacks. Another protective device of the brown widow might be the presence of sticky silk
threads with glue droplets on the surface of its egg sacs, which might deter parasitoids or predators. In
this study we examined in detail the egg sac walls of three Latrodectus species in the Negev desert: L.
geometricus, L. pallidus and L. tredecimguttatus, with the scanning electron microscope (SEM), noting
especially the presence of sticky threads. Surprisingly, threads with glue droplets were found on egg sacs
of all species examined. Moreover, the general architecture of the egg sac wall was similar across the
three species: tightly woven silk threads in crosswise orientation with a network of fine fibers
interconnecting layers both horizontally and vertically. The brown widow egg sac, however, had a thinner
wall and the characteristic silk spikes, which are absent in the other species. We suggest that while the
overall structure is conserved among species, variation in glue droplet density and location may influence
parasitoid deterrence. Notably, small sticky threads also appeared within the egg sac wall itself, hinting
at an internal structural role. Further behavioral and mechanical studies are required to clarify the

functional significance of these structures.
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First detection of the Caribbean tunicate D. cineraceum (Sluiter, 1898) in the Mediterranean and its
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Tamar Gali*!, Mordehay Hasin, Michal Hadas-Sason'?, Rachely Bozgan-Tamir, Dorothee Huchon'?, Noa

Shenkar®?*

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

2 — Steinhardt Museum of Natural History, Israel National Center for Biodiversity Studies Tel-Aviv
University, Tel-Aviv 6997801, Israel.

tamar2020uni@gmail.com

Colonial ascidians from the family Didemnidea are globally recognized for their invasiveness,
outcompeting native species and damaging aquaculture. This study reports the first detection of
Didemnum cineraceum, native to the West Atlantic, along the Mediterranean coast of Israel. This species
rapidly spreads on artificial substrates, overgrowing other fouling species. A citizen science project was
included to locate the earliest observation and understand its distribution, alongside details on its

reproductive products

Monthly tissue samples were collected from 10 random colonies between September 2024 and 2025.
Samples were morphologically validated using taxonomic literature, and 20 zooids from each colony
were examined for male and female gonads and larval presence throughout the year. The gonad index
was calculated as the average percentage of reproductive zooids per colony each month. A citizen
science campaign conducted during the summer months revealed D. cineraceum was observed at 40

meters depth in 2015 but remained unidentified.

Even though the minimum temperatures at its native habitat are much higher than those found here in
winter, initial results indicate D. cineraceum reproduces year-round. At each sampling date, at least one
colony exhibited well developed gonads and mature larvae, summer samples tended to exhibit a higher
percentage of reproductive zoids and larvae. The successful establishment of D. cineraceum on artificial
and natural substrates in various depths, together with its high reproductive rate, suggest a potential for
widespread colonization across the Mediterranean Sea, potentially altering benthic ecosystems

dynamics, therefore the need for comprehensive monitoring and further research.
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Shadows and sunshine: microhabitat divergence in Zodariid spiders, featuring a new Israeli species,

Lachesana salam
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Monitoring arthropod diversity can be tedious and resource-intensive, but it is vital for understanding
spatial and temporal shifts in assemblages and biodiversity discovery. Such monitoring also reveals how
direct (e.g., cultivation, urbanization) and indirect (e.g., global warming) anthropogenic effects impact
biodiversity, supporting long-term conservation. We monitored arthropods for 24 months using pitfall-
traps in a Plio-Pleistocene canyon within Nahal Keziv Nature Reserve, Upper Galilee. The site shows sharp
contrasts between north and south facing slopes, including solar radiation and vegetation cover.
Sampling yielded 1748 arachnids representing 111 taxa across five orders. Arachnid abundance and
richness were significantly higher on the south-facing slope. Six spider species from Zodariidae were
recorded, with two species: Pax islamita and Lachesana salam represented by over 50 individuals each,
showing contrasting spatial and temporal patterns. Pax islamita was more abundant on the north-facing
slope (113 vs. 43) and peaked in spring-summer, while Lachesana salam was more abundant on the
south-facing slope (45 vs. 3) and occurred mainly in early winter. On the south-facing slope, Pax islamita
occurred under trees and shrubs, while Lachesana salam was primarily in open patches without woody
vegetation. We also described morphological differences among regional Lachesana species. This study
highlights the value of continued sampling and the importance of microhabitats with sharp gradients for

understanding Mediterranean species distributions.
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Marine heatwaves (MHWs) are prolonged, discrete periods of anomalously warm seawater that have
increased in duration, intensity, and frequency over the past century, with further intensification
projected under climate change. These events drive major ecological impacts, including mass mortalities,
range shifts, and community restructuring across marine taxa. While most studies have focused on
population- or community-level responses, often assessed after events, individual-level behavioral
responses remain poorly understood, particularly in natural settings. To assess whether and how
organisms respond in situ to MHWSs, we asked: (i) do behavioral responses occur during MHWs, (ii) are
they related to MHW characteristics, and (iii) do they persist afterward? We analyzed two long-term in-
situ behavioral datasets. The first tracked activity levels and spatial distribution (horizontal and vertical)
of acoustically tagged parrotfishes (Scaridae) in the Red Sea (2016—2020). The second comprised gaping
activity of spiny oysters (Spondylus spinosus) in the Mediterranean (2022-2023) using accelerometers.
Behavioral observations were paired with high-resolution seawater temperature records to detect
responses before, during, and after MHWs. Parrotfish exhibited only minor behavioral changes, with no
significant associations with MHW characteristics. In contrast, sessile bivalves showed strong responses,
with thermal anomalies nearly doubling gaping amplitude, and effects persisting beyond events. To our
knowledge, this represents the first use of long-term in-situ behavioral datasets to assess MHW effects.
The contrasting outcomes highlight differences in behavioral plasticity and taxa-specific vulnerability,
emphasizing the need to integrate behavioral metrics into climate-impact assessments and to expand

long-term behavioral monitoring across ecologically important taxa.
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Communication between individuals in a group is crucial for social organization. In many cases, efficient
coordination relies on the synchronized regulation of biochemical pathways and behaviors for timely
signal production or sensing. In social insects, including the annual eusocial bumble bee, Bombus
terrestris, cuticular hydrocarbons (CHCs) are key mediators of social information, with colony members
varying in their CHC profiles. The mechanisms regulating this variation are unclear but may be influenced
by Juvenile Hormone (JH), a key regulator of social behavior, physiology, development, group
organization, and life history in social insects. Previous studies suggest a regulatory effect of JH on CHC
profiles in wasps, and anecdotal evidence in flies indicates an effect on chemical sensing as well, yet
these connections have not been tested in bees. To investigate whether JH regulates signal production
and perception in B. terrestris, we examine CHC profiles and antennal odorant receptor expression in
workers with JH levels experimentally manipulated with Precocene-I, as well as in bees with naturally
varying levels of JH. Experimentally reducing JH titers altered antennal gene expression, including
reducing the expression of many odorant receptors. However, these differences could not be observed
among groups of bees that naturally differ in their circulating JH titers. These results are consistent with
the hypothesis that JH titers influence the expression of antennal genes, and particularly of ORs.
However, our results suggest that JH is only one of several mechanisms regulating antennal OR

expression.
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Reproductive manipulators: Alone and in company
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Reproductive manipulations of arthropod hosts are induced by maternally inherited bacterial symbionts
to promote symbiont abundance in the host populations. These manipulations include: feminization of
genetic males, parthenogenesis and selective killing of male offspring, all result in female bias sex ratio;
and cytoplasmic incompatibility (Cl), a fertilization failure between the sperm of infected males and the
eggs of uninfected females, leading to the absence uninfected offspring. Reproductive manipulating
symbionts can be found solely in their host (alone), or together with other maternally inherited
symbionts (in company). We study the stability of reproductive phenotypes in two symbiont-host
systems in respect to symbiont community structure, hosts and environmental factors. The first system
includes a small microbial community with Cl and feminization phenotypes in a spider host, and the
second includes a single Cl inducing symbiont in parasitic wasps. In the talk | will present the key

guestions and findings of each system, and discuss their similarities and differences.
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Gene drives are genetic constructs that violate the laws of Mendelian inheritance, allowing them to
spread rapidly even under strong negative selection pressures and thereby engineer entire populations
and species. The recent success in developing such constructs, and their potential to suppress harmful
species such as disease-vectors and invasive species, has generated much excitement. However,
alongside this excitement serious concerns have been raised regarding the risk of spillover of the gene
drive alleles to non-target populations or species, and the evolution of resistance. Because of these risks,
computational and mathematical modeling are currently our best way to understand what would happen
when gene drives are deployed, and are critical to inform development and governance of gene drive
technology. In the wild, the evolutionary dynamics of gene drive spread is expected to interact with
ecology; therefore, we developed models that study such ecological-evolutionary interactions. We study
these models in order to better understand the potentials and risks of gene drives, to guide gene drive
design towards safer constructs, and to identify measures for mitigating some of the risks of gene drive

deployments.
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Wild birds serve key ecological roles including nutrient cycling, pollination, and seed dispersal. For
humanity, wild birds serve as a pillar of inspiration and connection with nature. 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 =40% of all wild bird species and machine learning models to infer estimates
for the remaining =60% of wild bird species. We combined these population sizes with the mean mass of
each wild bird species to estimate the global biomass of wild birds. We estimate the total biomass of wild
birds at =6 Mt (million tonnes, 95% Cl 4.1-8.3), or 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 (mainly species reared for their meat and eggs). We find that domesticated birds (combined
biomass =37 Mt, 95% Cl 25-48) overwhelmingly outweigh wild birds approximately six to one, with
domestic chickens alone comprising =70% of all bird biomass globally. Our estimates illustrate the scale
of human footprint globally compared to that of wildlife, 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.
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Fish fear of fishing may impact marine protected areas via behavioral edge effects
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Marine protected areas (MPAs) are a key tool in marine conservation. MPAs have been shown to
increase fish biomass and diversity, however, they may also influence fish behavior. Several studies have
shown fish outside MPAs are more fearful than fish inside MPAs, which may have important cascading
effects on MPA function. However, it remains unknown whether fearful fish outside MPAs may impact
fish behavior within MPAs (‘behavioral edge effects’) or whether naive fish from inside the MPA
‘spillover’ to outside of the MPA. Resolving which of these patterns occurs may have important
implications for understanding MPA function and its effect on outside fishers. Flight initiation distance
(FID), the distance at which a fish flees from an approaching threat, represents a sensitive and
guantifiable metric of perceived risk of fishing. This study examined how FID varies along spatial
gradients extending across the borders of two Israeli MPAs. Data were collected during 38 SCUBA dives
using diver-operated stereo-video systems, enabling simultaneous measurements of FID, body length,
and habitat complexity for 1117 individuals. Analyses revealed that FID generally increased with fish
body size across multiple fish species. However, spatial responses to distance from MPA borders differed
between species and MPAs: In Gdor MPA, which is small and shallow, no consistent relationship of FID to
distance from MPA borders was observed. In contrast, in Achziv, which is a bigger and older MPA,
groupers exhibited substantial behavioral gradients, with larger individuals displaying higher FID values
near the MPA borders. This pattern is consistent with a behavioral edge effect, where fear from outside
MPAs can impact fish within them. This is the first time behavioral edge effects are shown in MPAs. As
groupers are keystone predators, elevated fear may have cascading effects on the ecosystems, which will

mean MPA effectiveness near their borders may be hampered.
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Do fish eggs rotate in the flow? A biomechanical analysis and biological implementations
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Pelagic fish eggs are small (~1 mm dia) spheres suspended in ocean flows. Their survival depends on
oxygen exchange with the surrounding water during their rapid embryonic development. Traditionally,
eggs are assumed to drift passively, moving as a parcel of water. Consequently, the transfer of oxygen
into the egg was attributed only to diffusion. Here we challenge that assumption by testing whether

relative rotational motion exists, making advection relevant to mass transfer.

We exposed gilthead sea bream (Sparus aurata) eggs to controlled rotational flows, simulating upper-
ocean turbulence. Flow was quantified with Particle Image Velocimetry, and the egg’s orientation and
motion were simultaneously tracked. Eggs displayed two behaviors: steady-orientation, where eggs
remained at a constant angle, and full rotation, where eggs rotated slower than the rotated cylinder.

Both behaviors producing relative motion of the eggs relative to the water.

Modeling egg behavior using Euler’s equation revealed that these dynamics stem from the eggs’ non-
uniform mass distribution: the heavy embryo at the bottom and buoyant oil globule at the top shift the

center of mass, generating a restoring moment opposing external torque.

Because such relative motion was ignored in past models, the transfer of oxygen into fish eggs (and of
waste products out) were likely underestimated. Recognizing advection’s role has implications for egg

survival under realistic ocean conditions and potential aquaculture applications.
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Gut microbiome disruption by antibiotics reduces learning in honey bees
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Honey bee learning is shaped by both diet and the gut microbiome. Tetracycline, a widely used antibiotic
in beekeeping to control brood diseases, disrupts the gut microbiome, while dietary omega-6 to omega-3
fatty acid ratios (Omega-6:3 ratios) can influence the gut microbiome and affect learning ability. Since
learning and memory guide foraging, navigation, and pollination, it is important to understand how

antibiotics and diet together affect these processes.

We tested the effects of tetracycline exposure and dietary omega-6:3 ratio on honey bee learning. Newly
emerged bees were reared on diets with different omega-6:3 ratios, with or without tetracycline, and

their learning was measured using the proboscis extension response (PER) assay.

Our results show that tetracycline drastically reduced learning ability in honey bees; we are currently
investigating potential interaction between diet and antibiotics on learning. In addition, we found that
omega-6:3 ratio in the diet affected water responsiveness, pointing to a broader role of nutrition in

sensory physiology.

These findings highlight the critical role of the gut microbiome in honey bee learning and point to a

possible influence of dietary omega-6:3 ratio.
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Bergmann’s rule, the best-known biogeographical rule, states that, everything else being equal, larger
homeotherms will be found in colder regions. This is because relative heat loss is lower in larger animals
that have lower surface to volume ratio. Nowadays, the rule is often expanded to include ectotherms
and other potential drivers. Despite decades of research, to date, there was no large-scale, qualitative
study of intraspecific Bergmann’s rule on squamates, examining how individuals may respond to changes
in the environment. To address this, we conducted a comprehensive global analysis of intraspecific body
size changes in squamates with respect to different climatic and environmental drivers. We analyzed
over 34,000 individual snout-vent-length (SVL) measurements, of 384 snake and lizard species, to test if
squamates show a change in body size in response change in latitude, temperature, precipitation,
seasonality, and primary productivity. We assessed whether biological traits (body plan, fossoriality,
activity time) affect the tendency to show such clines. We detected a general positive relationship
between body size and temperature seasonality, though this trend is not significant in cathemeral
species (active both during day and night). Additionally, we found that fossorial species, and snakes in
general, are larger in hot, and dry climates. Overall, 58% of the species displayed a significant trend for at
least one of our predictors, although the trends were split quite equally between positive and negative.
We suspect that cathemeral species respond to seasonality behaviorally and not physiologically, by
shifting their activity times, whereas fossorial species body size might be driven by their need to dig
through dry soil and not directly by climate. Overall, we did not find strong all-encompassing support for
intra-specific Bergmann’s rule in squamates. Rather, we highlight the complex relationship between an

individual and its environment, and how it differs between traits and species.
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Chasing social spiders across three continents (and five decades)
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Social, cooperative group living has evolved independently and convergently in six families of spiders.
Social spiders mate within the nest and thus are almost completely inbred and genetically homogeneous.
New nests are established by dispersing adult mated females. Phylogenetic analyses suggest at least 18
independent origins of sociality from a subsocial state, which is characterized by extended maternal care
of offspring and pre-mating dispersal. This is a personal journey over some five decades with insights

derived from studies of several social spider species.
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Early-life microbial colonization plays a pivotal role in shaping host development, yet site-specific
microbial dynamics in domestic dogs remain poorly characterized. Here, we explored microbial
colonization and maturation of oral and rectal microbiota in puppies during the first postnatal week and
assessed the contributions of maternal sources (oral, vaginal, rectal, and milk microbiota) to early
colonization. We collected 505 samples from 33 dams and their litters across two timepoints (day 1 and
day 8 postpartum) and characterized microbial communities using 16S rRNA gene sequencing. We found
that the pup oral microbiome on day 1 closely resembled maternal milk and vaginal microbiota,
highlighting the importance of maternal seeding via these routes. In contrast, the rectal microbiome of
pups was initially distinct from all maternal body sites, suggesting a more complex colonization route,
potentially involving environmental exposure. However, both oral and rectal microbiomes in pups
exhibited signs of early maturation by day 8, with decreased abundance of opportunistic taxa such as
Clostridium and increased resemblance to maternal profiles. Among maternal body sites, only the vaginal
microbiome showed significant shifts postpartum, while other sites remained relatively stable. Our
results reveal differential maternal contributions to microbial development across body sites in pups and
support the notion of a dynamic but directed colonization process during early life. The observed
patterns mirror key features of microbial transmission in humans, supporting the relevance of dogs as a
valuable model for studying early-life microbiome dynamics and maternal-offspring microbial

transmission in mammals.
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Cryptobenthic fishes, including small, bottom-dwelling species morphologically or behaviorally cryptic,
play a significant role in reef trophodynamics and can serve as valuable bioindicators of ecosystem
health. In Mediterranean marine ecosystems they constitute a functionally important yet understudied
component, particularly in the Levantine Basin, which harbors over 60 cryptobenthic species across six
families, dominated by Gobiidae and Blenniidae. Despite environmental transformations in the region,
including warming trends and establishment of non-indigenous species, long-term monitoring programs
in Israel have omitted this functional group, with former assessments dating back to the early 2000s. This
study addresses these gaps by: (1) examining spatial niche partitioning across cryptobenthic families; (2)
comparing species diversity among four coastal sites, and (3) assessing temporal changes in Blenniidae
assemblages over two decades. We employ two complementary sampling methods along Israel’s shallow
rocky reefs: (1) visual census surveys spanning four coastal sites from north to south (Achziv, Shikmona,
Michmoret, and Palmachim) and three reef zones (reef walls, reef bottom, and tidal zone) using
snorkeling, SCUBA diving, and aquascope devices; (2) targeted anesthetic sampling with clove oil to
detect highly cryptic species, identified through morphological and molecular analyses. Preliminary
analyses reveal notable taxonomic diversity with 17 species from four families (Blenniidae,
Tripterygiidae, Gobiidae, and Scorpaenidae). Community composition demonstrates dominance by
Blenniidae (79.8%), with molly miller (Scartella cristata) as the most abundant species (42.6%), and the
non-indigenous peacock rockskipper (Istiblennius meleagris) is among the most dominant species.
Distinct spatial segregation among families was observed, with blenniids dominating reef walls and
gobiids found on reef bottoms. These findings indicate spatial niche partitioning within the cryptobenthic
community and highlight the ecological shifts driven by biological invasions in the Mediterranean coast of
Israel. Incorporating this overlooked group in future assessments will be essential for understanding and

tracking environmental transformations in coastal marine habitats.
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The seminal discovery that in adults of the highly social honey bee (Apis mellifera), juvenile hormone (JH)
regulates age-related division of labor (DolL) but not adult fertility, unlike in most insects, has led to the
hypothesis that the evolution of insect sociality involved modifications in JH signaling. Recent studies
examining JH functions across the Hymenoptera provide two main insights: First, significant progress in
studies of the bumble bee Bombus terrestris, which exhibits an intermediate level of social complexity
relative to honey bees, shows that JH regulates multiple tissues involved in reproduction, but not task
performance. JH also seems to function as a primary gonadotropin in bees showing solitary lifestyles or
low levels of social complexity, highlighting a marked contrast with its roles in honey bees. Second, this
association between JH function and social complexity in bees does not generalize to other lineages. The
few studies on JH function in highly social stingless bees are not consistent with the honey bee model. In
wasps and hornets, JH typically influences both fertility and age-related DolL. There is substantial
variability across ant species, offering no consistent model linking JH function to social complexity. We
propose that although JH signaling is commonly modified in social insects, the specific changes differ
between — and sometimes within — lineages. There is no one model linking JH function to social
complexity across major lineages, likely due to changes in related pathways. These modifications enable

social insects to circumvent the trade-off between reproduction and maintenance.
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Human extractive activities and anthropogenic pressures that cause land conversion are the main drivers
of biodiversity depletion in freshwater ecosystems worldwide. Artisanal gold mining in neotropical
freshwater ecosystems drives habitat destruction, water pollution, and changes in hydrological
processes. The resulting decreases in biodiversity could lead to shifts in ecosystem function and food
web stability. Oxbow lakes are particularly vulnerable to these disturbances, yet provide critical
ecosystem services to local communities. Plankton populations function as the base of food webs in
freshwater ecosystems. Phytoplankton are the main producers, whereas zooplankton serve as primary
consumers and connectors between trophic levels. We hypothesized that gold mining activities would
significantly reduce plankton diversity and alter community composition in impacted oxbow lakes. We
present preliminary results of a study which included fifteen oxbow lakes located in the Peruvian
Amazon, divided into protected and disturbed lakes. We performed field sampling of phytoplankton and
zooplankton communities to quantify species richness, abundance and total biomass of. Measurements
of productivity and water quality indicate that lakes subject to mining exhibited significantly reduced
dissolved oxygen levels and decreased water transparency compared to protected lakes. Chlorophyll-a
concentrations remained similar between lake types. Ongoing taxonomic analyses are expected to
elucidate the impacts of human activities on the biodiversity of plankton populations. Understanding
these impacts is critical for developing evidence-based conservation and restoration strategies, that

protect both biodiversity and the ecosystem services upon which local Amazonian communities depend.
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Tracking nocturnal insect behavior in natural environments poses major challenges, especially under low-
light conditions. This study examined two hypotheses: (1) that pheromone dispersion layout affects moth
density and flight patterns, and (2) that bat predation pressure influences moth activity. Event-based
cameras were used to monitor the density and movement of Helicoverpa armigera, one of the world’s
most significant agricultural pests, across different pheromone dispersion layouts in open tomato fields.
Bat predation pressure was monitored using ultrasonic acoustic recorders. Three treatments were
applied: Grouped, in which pheromone dispensers were concentrated in the center of the field; Uniform,
in which they were evenly spaced; and Control, with no pheromones applied. Moth activity and
movement were quantified using high-resolution, high-frame-rate event-based videography, alongside
ultrasonic recordings of bat activity. Manual classification of moth trajectories distinguished between
“Attracted” and “Passed” flight types, enabling fine-scale behavioral analysis. Moth densities and the
proportion of Attracted flights were significantly higher in the Grouped treatment. Movement analysis
revealed that moths in the Grouped treatment exhibited longer flight durations and distances, slower
speeds, and less linear trajectories, consistent with attraction behavior to the pheromone source.
Although bat activity and feeding buzzes were detected, no significant suppressive effect on moth
density or movement was observed. These findings highlight the potential of event-based cameras as a
tool for field-based behavioral monitoring and demonstrate how pheromone dispersion influences both

moth densities and flight patterns, with implications for pest management strategies.
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Dryland ecosystems, under increasing drought and grazing pressure, often display striking vegetation—
herbivore patterns that help sustain productivity. Using a reaction—diffusion model linking vegetation

growth, soil moisture, and herbivore foraging, we show how spatial feedbacks can destabilize uniform
states and generate traveling vegetation—herbivore waves. These waves redistribute grazing pressure,

prevent local overexploitation, and enhance coexistence even under limited precipitation.

We extend this framework by introducing a knowledge field that captures herbivore learning and
memory of the environment. This addition transforms the model from reactive to adaptive, allowing
animals to balance exploration of new areas with exploitation of familiar ones. By linking cognition with
spatial dynamics, the model bridges behavioral ecology and nonlinear dynamics, offering insight into how

learning-based movement can inform wildlife management and ecosystem rehabilitation.
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Mesophotic reefs exhibit unique biodiversity and have long been proposed to supplement shallow reefs
and serve as refugia for shallow-water species. Nevertheless, these deep reefs are understudied
compared to shallow reefs, mainly due to the challenges for surveying deep water. eDNA metabarcoding
is a state-of-the-art method for biodiversity monitoring that, over the past decade, has emerged as a
reliable, fast, cost-effective, and non-invasive method for biodiversity monitoring. In this study, we
utilized Environmental DNA (eDNA) metabarcoding methodologies to assess the biodiversity in the Gulf
of Agaba (GOA) across a depth gradient spanning from shallow reefs to mesophotic depths and beyond.
We compared biodiversity from eDNA that was extracted from water samples collected from three sites,
where in each site, five points across the depth gradient were sampled. We amplified, sequenced,
bioinformatically processed, and taxonomically assigned the extracted eDNA. We then evaluate the
efficacy of eDNA metabarcoding as a tool for monitoring mesophotic reefs while also providing a macro
biodiversity assessment of metazoan taxa in the GOA. Utilizing a general metazoan marker of the COI
gene, the present analysis generated a total of 13.6 mil sequences, of which 6,782 unique amplicon
sequences, accounting for over 1,500 metazoan species spanning 18 different phyla. In total, more than
130 metazoan species were validated based on available sequence references. We discovered that
community structures differ significantly across depth. Depth proved to be more influential than site in
shaping the respective community structures, regardless of the statutory status and protection level of
the sites. This study shows the potential of metabarcoding as a tool for mesophotic and deep-sea

monitoring at relative ease.
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The mango stem borer, Batocera rufomaculata (Cerambycidae), is a large beetle that exhibits
considerable adult size variation, a direct consequence of diverse environmental conditions during larval
development. This study links those early-life conditions to adult dispersal potential by analysing flight
behaviour and metabolism. Past research established that smaller individuals sustain flight for longer
distances before fatigue than their larger counterparts, a surprising discovery, since the mass-specific
cost of transport is generally expected to increase as body size decreases. To investigate this, we
measured flight propensity and metabolic rate (MR) over 48 hours using enclosed arenas and
respirometry chambers, respectively. We found a distinct circadian rhythm in the species, with nocturnal
activity heightened in both locomotion and metabolism. Smaller beetles were significantly more active
than larger ones across both metabolic and behavioural metrics. Sex had no detectable influence on this
size-dependent pattern. These findings suggest a strong intrinsic motivation in smaller beetles for flight-
driven dispersal, thereby establishing a direct behavioural-physiological connection between the larval

environment and the adult’s dispersal capacity.
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Israel is a small, densely populated country with high avian diversity. Rapid urbanization processes lead
to habitat degradation and fragmentation, making urban green spaces increasingly important for both
birds and humans. Our objective was to evaluate how urban parks influence the composition of avian
communities within them, and which environmental factors shape bird activity. We used passive
acoustic monitoring to characterize avian communities in urban parks across the Dan Metropolitan Area,
Israel's largest metropolitan region. AudioMoth recorders were deployed in 30 parks across 10 cities
during March—April 2023. A custom BirdNET-GUI Analyzer model was trained to identify 36 bird species,
including both residents and migrants. The custom model achieved a precision of 0.7 and a recall of 0.3.
We further examined the effects of environmental variables in parks (park size, available water sources,
and anthropogenic noise) on bird activity and analyzed the relationship between vegetation height
distribution within parks and bird community composition using LiDAR technology. We found that
common species’ vocal activity is shaped by anthropogenic noise, and for most species, activity rate

tended to increase with park area.

This integrated approach aimed to provide continuous and reliable monitoring of avian diversity in urban
areas of the country. Understanding urban acoustic landscapes is essential for biodiversity conservation
and human well-being. Our findings suggest that acoustic monitoring can effectively characterize bird

community composition in urban public parks.
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Age is one of the most prominent characteristics of an organism. Although age effects in vertebrates
have been studied extensively, much less is known about age effects in invertebrates, especially in the
context of host-parasite coevolution. Recent work has revealed mixed trends regarding the effects of age
on infected invertebrates, particularly in elderly invertebrate hosts. We used the planktonic crustacean
host Daphnia magna and its gram positive obligate bacterial parasite Pasteuria ramosa to investigate the
effects of age on parasite infectivity and virulence, as well as on host immunity, resistance and tolerance.
To this end, we exposed juvenile, adult, older adult, sub-elderly and elderly D. magna to P. ramosa
spores in controlled conditions and monitored parasite infection success, development rate, and
proliferation, as well as host growth and survival post infection. We found significant effects of host-age
on infection success, where older and elderly D. magna were more susceptible to P. ramosa infection.
Parasite development rate and proliferation were also faster and higher in elderly hosts compared to
adult individuals. These results suggest possible immunosenescence processes in elderly D. magna, as
well as juvenile susceptibility to the parasite, compared with adults at the peak of their life. On a broader
scale, investigating how age affects host-parasite interactions is crucial to better understand the
mechanics and evolution of aging, as well as infection dynamics and disease spread in multi-aged

populations.
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Insect migration is crucial to many natural processes and human activities, yet large-scale patterns
remain poorly understood. On the Mediterranean’s eastern shores lies a 70-km wide stretch of
hospitable habitat between the sea and the Arabian Desert, which we term the Levantine Corridor,
extending ~400 km south from Turkey to the edge of the Sahara. This area is known for its spectacular
avian migrations, and here we set out to explore whether it serves as an analogous migration flyway for
insects. We deployed 7 biological radars over 8 years, recording 6.3 million individual large insects (>10
mg), revealing an important migration route at the nexus of three continents, with over 700 million large
insects estimated to cross annually through the lower 500 meters of the atmosphere. Insects showed
strong migratory directionality differing from prevailing wind direction in spring and autumn, with mass
migrations separated by periods of weaker movements. Migration intensity strongly depended on
weather, with insects preferentially migrating in seasonally beneficial tailwinds when possible and in
warmer temperatures. However, a comparison with European insect migration flows suggests that
Levantine insect fluxes are lower than at higher latitudes, challenging the conjecture that the Levantine
Corridor acts as a funnel for insect migration as reported for birds. Potential reseaons for this unexpected
pattern are hypothesized and explored;mass mortality of migrating insects enroute, inefficiency of
funneling for insects based on sensory capabilities and life history, or localized use of the flyway,
excluding distant source areas. The study reveals an unexplored insect migration route with implications
for food-webs, pollination, disease transmission, pest outbreaks, and species invasions across West Asia,

East Europe, and Northeast Africa.
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The Hula painted frog (Latonia nigriventer) is critically endangered, and its small population (about 240
adults) requires meticulous monitoring through capture—recapture methods to estimate population size.
Traditional tagging is impractical, so we developed a deep learning—based individual identification
system. The system enables field researchers to upload a photo and receive candidate matches with
images of individuals predicted to resemble the observed one. We compiled a dataset of 1,233 labeled
images from 191 individuals and fine-tuned the existing MiewID neural network, originally trained on
other wildlife species. Evaluation of the fine-tuned model demonstrated significant improvements
compared to predictions from the original network. The results indicate that the fine-tuned model
enables efficient, near real-time individual identification, reducing the need for manual verification and

providing a scalable tool for long-term monitoring of this critically endangered species.
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Cave ecosystems are shaped by unique environmental constraints, influencing species distributions,
trophic interactions, and competitive dynamics. This study explores the dietary composition and trophic
interactions of cave-dwelling spiders across multiple geographically distinct caves using molecular gut
content analysis. Through the integration of network analysis, MGLM, and NMDS, we assess variations in
trophic interactions, hunting strategies, and spatial dynamics within cave zones. Our results reveal
dietary variation among cave-dwelling spiders across different zones. Network analysis indicates that
dietary composition differs by cave zone, with flying insects serving as the dominant shared food source.
NMDS analyses suggest that, while individual spiders exhibit diverse diets, web-building spiders tend to
have more similar dietary patterns compared to others within their guild, whereas actively hunting
spiders display greater variability in their prey selection. An additional NMDS analysis highlights
similarities in the average diet of spiders in caves without bats, contrasting with those in bat-inhabited
caves, despite some degree of overlap. Future analyses will further explore differences in trophic
affinities (troglobites vs. troglophiles), along with ecological interactions of different caves, hunting
strategies, and the presence or absence of bats. As key predators in subterranean habitats, spiders

provide an important ecological perspective on cave food webs.
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Understanding human-nature interactions can provide important information for conservation policy and
actions. Such insights can inform evidence-based conservation marketing initiatives and strategic
conservation planning. Here, we explored public engagement with Israeli reptiles with respect to their
traits and conservation status. To gauge public interest in reptiles we analyzed Hebrew Wikipedia page
views and Israeli Google Trends values, as well as enthusiast uploads to the iNaturalist citizen science
platform. To these data we coupled species-specific traits, geographical distributions, conservation status
from the recently updated Israeli Red Book of Reptiles, and a dataset of reptile observations from the
Israel Nature and Parks Authority. Overall, we found higher interest in turtles compared to snakes, which
in turn surpasses interest in lizards. Several traits that have been previously found to align with higher
reptile popularity, e.g., being venomous or having large geographical range, were also identified in our
study. Nevertheless, we found some patterns unique to the popularity of Israeli reptiles - Mediterranean
species had higher interest scores than reptiles from either the desert or Mount Hermon. Public interest
also increases along with reptiles’ microhabitat preferences, with lowest interest for species living in
underground environments, higher interest in species living in surface-level substrates and rock
formations, and highest interest for arboreal species. Non-threatened reptile species received more
interest than threatened ones which highlights the need to increase their public awareness and
measures for their conservation. Overall, our findings provide valuable insights on the complex nature of
human-wildlife interactions, can contribute to awareness campaign initiatives and other conservation

actions, and help integrate public engagement metrics to policy decisions.

100


mailto:zaputria@post.bgu.ac.il

Evaluating deep learning models for bioacoustics analysis

Lior Zlotorinski et al.

Understanding animal communication requires methods that can detect and classify vocal signals in long,
noisy recordings. We evaluate animal2vec, a recently developed deep-learning approach for bioacoustics
analysis that has shown strong performance in classifying meerkat vocalizations. We test whether such

methods can be adapted to other mammals that live in complex social systems.

Our study focuses on two species: Rock hyrax (Procavia capensis) and Egyptian fruit bat (Rousettus
aegyptiacus). The hyrax dataset includes 175 hours of recordings from natural populations in David and
Arugot gorges, while the bat dataset includes 151 hours of social vocalizations, a subset of which is
annotated with individual identity. We compare four training strategies: models trained on meerkat
recordings, models trained directly on hyrax or bat recordings, combined training using both meerkat

and hyrax/bat recordings, species, and a conventional spectrogram-based machine-learning approach.

We assess the biological relevance of the resulting acoustic representations using probing classifiers that
predict individual identity and sex from vocalizations. We also evaluate how the amount of training data

influences representation quality.

Our findings address whether models trained on one mammalian species can serve as a foundation for
analyzing communication in another, and provide insight into the potential of machine-learning methods

for comparative studies of mammalian vocal communication.
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