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LPPONDINIP) DPNION NIDN NPATND DN DXONT 200D PNKD DIWIT NNDINDMI YPTIN
PN NNOSN NPNONDY NNOWIN NIIWN DY WAWND NDIDYN (NMINNI) NOPYP IN MPOP-NN
MINSNHN 220 PRIN YPHRN ,DXONTI NIRIVNN MAND DINNN MRNND DY MDVYNN MIND
Gyps DRIV DIVIN JTRND DINN DMINILY MIOOYNM ¥V Y2Y1 DXONTI DMV DN
YILN MY ,NMDIYIIND DIPOYY DINNINNNN PONDY NNHN NTNON MOV OINRND) fulvus
DMIPIYA DXV 91 1729 PYN DIV YAV NDWN (D DOWND VPO NNDNI) DINM
NNOYMPM PN 190N YV (prevalence) MNYNN DOPTIA DX NT IPNN .TIODN DINRAVHN
MY 5% MNP (DINRAMH 5513) 1290 PYIN NMDIVIINDY (2 1PN ,910753) 12N NMDIVIINA
TNXY .DOPATINN DMIWIN DY NYNNY NNDYNPIMNI NPATH P2 WP W DND DMNI NNIN GONI
NN PN 2019-2021 DY 7270 OPYN 55) YAOLNN OIWI 221-1 NP NIINT 501 NION T
43 5v nynnn NN GPS »M7vn myynna napy ,q9ona PCR nvHIx ntya 1nodopnn »n
NPYTA INROY D1YAY DNDY OO PNRN NP NHINN NI NYNN TN NN NIV 07
NPT P2 PN IR NN OOVDWOLD DTN NIV (NI NYNN TYN) NNPDINPMIN
PN MIRNNNA MOY (1) NRYN .AYNNN PTTN DY NYIWNN NN IWIN R D) ,NNOINPINI
INY DM NINNHDN NRNND .(2) ;(69.4% NNWD 43.4%) 2019-2020 DNVN P2 NNOINPIIN
DON2VNN DMWY NRYND 1PN .(50% NMIYD 76%) DN DY NNIYY DXPYN DY)
P (22% NMIYD 54%) 12N PYN OO DIWVIAN ANV DM NMINSHDD NN TIO0N
NNOYNPIND DMIAPN DMWY P2 WP NRNN YAV NMIT PYNIY IOURND DMWY NNOINDMN
1IN IMANNN YNIND D WIHNTNY 2IWN .NYD MDY0M) DMNPN NYIND YPNID NYY MDD NTY
P2 DNNHN NN DMINPT (NMIODN MDNM PN NN 281 PNHD) XD DN NHYD TWaNnD
SY NI DY DO0N NN MYXTH NMINSIND 010 MY NTPY NNOONPINI NPATH
O IPNN NP ISNRNHD POND SNYIN D19V TNXN NN ,NAYN NPIDNL DOVTN DINNS
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Genetic contribution of Asiatic wild ass breeding males in response to changes in
water source distribution in the Negev Highlands

Noa Yaffa Kan!, Naama Shahar?, Liran Sagi?, Shahar Mazie?, Alan Templeton*, Amos
Bouskila?, Lilith Zecherle!, Shirli Bar-David!

1 — Mitrani Department of Desert Ecology, Ben-Gurion University of the Negev,
Midreshet Ben-Gurion, 849900

2 — Life Science Department, Ben-Gurion University of the Negev, Beer-Sheva 84105

3 — The Alexander Silberman Institute of Life Science, The Hebrew University,
Jerusalem 91071

4 — Department of Biology, Washington University in St. Louis, 63130

noavaffakan@gmail.com

Genetic diversity is a leading concern in conservation biology due to both its short and
long-term implications for species sustainability. Small populations of polygynous
species are particularly susceptible to genetic diversity loss because of the limited
number of breeding males that contribute to the gene pool. In territorial polygyny, in
which males gain reproductive advantage by defending valuable resources such as food
and water, this effect may increase when resource availability becomes scarce. We
estimated the change in breeding males’ genetic contribution in the Asiatic wild ass
(Equus hemionus) population in the Negev Highlands, which has a strong polygynous
mating system, following an active water source management strategy implemented by
the Israel Nature and Parks Authority (INPA) to increase water availability in the Negev.
Our hypothesis was that as territorial males tend to establish their territories next to water
sources to increase mating opportunities, increasing the number of permanent water
sources in the Negev would result in increased numbers of territorial males contributing
to the population’s gene pool. We established a new methodological system to infer
genotypes, using hundreds of single nucleotide polymorphisms (SNPs) with a non-
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invasive sampling approach, and to detect relatedness among individuals at a high
resolution. Parentage analyses revealed that the number of contributing males increased
following the increase in the number of available water sources. Moreover, the
geographic locations of breeding males supported a spatial shift in their home ranges
toward the new water sources. These findings accord with our research hypothesis. This,
in turn, may increase the variance effective size of the population, helping to maintain its

genetic diversity in the long term.

English session 1

Chair lecture: knowledge and knowledge gaps in global reptile conservation

Shai Meiri!, Uri Roll?, Gabriel Henrique de Oliveira Caetano?, and the GARD (Global
Assessment of Reptile Distributions) working group

1 — School of Zoology & The Steinhardt Museum of Natural History, Tel Aviv
University, Tel Aviv 6997801

2 — Mitrani Department of Desert Ecology, The Jacob Blaustein Institutes for Desert
Research, Ben-Gurion University of the Negev, Midreshet Ben-Gurion 8499000
uncshai@tauex.tau.ac.il

Reptiles are the largest class of terrestrial vertebrates, and probably the least well known.
Because of that both the global distribution of all reptiles and their conservation status,
lagged some 15 years behind those of birds, amphibians, and mammals. With this in
mind, we mapped the distribution ranges of all reptiles, made the data available to the
IUCN (International Union for the Conservation of Nature), and took part in the [UCN’s
Global Reptile Assessment. Concomitantly, we used our range data, morphological and
ecological data (that we have been collecting for many years), and machine learning tools
to model the threat status of all non-assessed and data deficient species. The [UCN’s
global reptile assessment, and our model, were published nearly simultaneously, allowing
us to assess the performance of both. Our model predicts IUCN categories well, and
threat vs. non-threat status very well, though the near threatened (NT) and vulnerable
(VU) classifications are very similar. The model performs less well for species that were
assessed as threatened based on population declines. Nonetheless we find that data-
deficient and newly described species are highly likely to be threatened. TUCN
assessments are strongly affected by the identity of the assessors and seems to under-
predict threat for small-ranged species that were not detected for a long time. Importantly
the TUCN assessments are mostly unable to account for future land-use and climate
changes. Both methods are highly sensitive to mapping inaccuracies. We are developing
an unsupervised machine learning tool that, together with our current model, can be used
to rapidly and accurately assess threat for unassessed species, provided distribution data

exist.



Detecting and characterizing animal social network dynamics under experimentally
induced change in ecological conditions in the wild

Camille Bordes!, Naoki Masuda?, Amiyaal Ilany*

1 — Faculty of Life Sciences, Bar-Ilan University
2 — Department of mathematics, State University of New York at Buffalo
bordescamille93@gmail.com

Observations of animal networks in the wild suggest that specific network structures
emerge because of ecological conditions. For instance, denser networks were repeatedly
reported under high predation risk and more modular networks were reported in food-
scarce habitats. Experimentally testing for the effect of variations in ecological conditions
on animal social structure bears substantial challenges as 1) it is difficult to manipulate
ecological conditions in the wild, 2) repeating such experiments to increase statistical
power requires to duplicate an already-important research effort and 3) bringing the
results together under a uniform framework is limited by data complexity. Hence, few
attempts were made to perform such experiments on populations of wild animals, and we
lack empirical descriptions of their network dynamics under varying ecological
conditions. In this study, I repeatedly manipulated 1) the perceived predation risk and 2)
food abundance in a wild population of rock hyraxes (Procavia capensis). I combined
tools from network science, data science, and meta-analysis to detect and characterize
meaningful dynamics in hyrax social structure through the course of these experiments.
From our methods, we could discriminate between temporal dynamics representing our
two experimental treatments, which allowed us to reliably identify failed experiments and
even pinpoint at ecological factors interfering with our treatments. We found that the
choice of proxy to assess animal sociality, the type of data collection, as well as the
period of the day used to build social networks significantly affected our results. Overall,
we show that nighttime social structure was significantly less affected by our experiments
than daytime networks, and we describe differences in network structure between
experimental stages. This study is one of the first to experimentally characterize the
impact of changing environmental conditions on social network structure in a wild

system. It advances our understanding of evolutionary advantages of animal sociality.

Effect of soil properties on morphology and distributions of fossorial reptiles
Donghe Chen! & Shai Meiri? & Uri Roll?

1 - School of Zoology, Tel Aviv University

2 - School of Zoology, Tel Aviv University

3 - Mitrani Department of Desert Ecology, Ben-Gurion University of the Negev
chendonghe321(@gmail.com

The above-ground world only reveals a small part of the diversity of our planet. What lies
underneath the ground leaves us another fascinating world to discover. Fossorial reptiles
(those living underground permanently or burrow through loose sand or organic matter
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only for food or refuge) comprise almost 20% of global reptile species diversity (~2000
species). In fossorial reptile taxa, many species have followed similar morphological
evolutionary pathways, such as body elongation and limb loss, which probably reflect
convergent evolution to the soil environments that they live in. How soil environments
influenced their distributions, however, also remains largely unknown. We studied how
soil properties affected the morphology and distributions of fossorial reptiles. We
collected data on fossoriality levels, biogeographic distributions, morphology data of
thousands of reptile species worldwide. We used phylogenetic generalized least square
models to study the influence of soil properties on fossorial reptile morphology and
species distribution models to study the influence of soil properties on their distribution.
We found that body elongation, limb reduction, and general size reduction became more
evident with the increase of fossoriality level of reptiles. Specifically, increased soil bulk
density significantly contributes to limb reduction, and increased clay and coarse
fragment content in the soil significantly contributes to general size reduction. Soil
properties became more important, and land surface temperature became less important
factors in shaping reptile distribution as the level of fossoriality of reptiles increase.
These results illustrate the role of soil in affecting the evolution and biogeography of

fossorial reptiles.
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Species all over the world are declining, their numbers are dwindling and their ranges are
shrinking. One way to study these declines, and help potentially reversing them, is using
species distribution models — algorithms calculating where species’ potential habitats
should be located based on environmental characteristics of known observations. Such
models require ample data. Optimally, their performance should be evaluated by a
combination of quantifiable metrics and expert opinions. Here we utilize citizen science
data from the Israeli Butterfly Monitoring Scheme (BMS-IL) to train a wide array of
species distribution models for 69 species, quantifiably assess their performance, and
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compare the results to expert-drawn species range maps. We capitalize on the rich data
that BMS-IL collects, including absence data from regularly monitored sites, as well as
on the field experience of several experts to assess when and how do models outperform
expert-drawn maps and vice versa. We found that, in general, species distribution models
tended to under-estimate species ranges, removing small isolated areas without verified
observations within the general distribution, with no apparent ecological justification. On
the other hand, expert-drawn maps tended to over-estimate ranges, sometimes including
observations of rare (possibly vagrant) individuals that do not indicate the presence of a
viable population. Likewise, expert-drawn maps also included regions where no
observations were made and where ecologically there are low chances for any habitats to
occur for the species in question, apparently to avoid splitting the range map. For
instance, lowland areas like Jezreel Valley, that are dominated by intense agriculture, was
often included by experts for species occurring only in the mountainous regions of the
Galilee and Samaria. This study demonstrates how citizen science, producing both high
quality and abundant data as well as training experts, can help improve the knowledge of

species’ distribution and help their conservation.
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Storms are among the most common disturbances within coral reef ecosystems.
However, their effects on reef fish diversity can be either negative or positive. In the Gulf
of Aqaba, storms are extremely rare, yet in March 2020 strong storm surge hit the coast of
Eilat, causing severe damage to the coral reef and shore infrastructure. Using data
collected from 78 reef knolls surveyed repeatedly since 2015, we explore the storm’s
effects on the structure and spatial heterogeneity of the fish community across multiple
scales. We found a post-storm decrease in fish density and an increase in community
evenness. Yet, storm impacts differed considerably between close sites with variating
conservation efforts and visitor pressure. The fish community showed striking recovery
and regained baseline richness, abundance, and diversity values within a year. The
resilience of the unaccustomed reef fish community to storm disturbance suggests that
conservation efforts should focus on managing and mitigating local human stressors such
as shoreline modification, intensive diving pressure, and the prevention of oil spills.
Additionally, those findings stress the importance of a long-term monitoring program that
can assess the response of reef fish communities shortly after disturbances events
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DY2>VNN DN DY NIPNA TNPNA NN NPND NYIVY DIXIAN NHLNY DIRNN DIPI NN
oY MM MXXIN OY NOPWA N2 MXT) NI I NAPIN DY NOONNN : DXPY DIPI
MND PPN MOVONNN NYIAP PONIN DY MIPHN IR DNTI NNT DAY .NPINT N
MaPIN 2NN MNNA TNX VN PR Op NNn (Chamaeleo chamaeleon musac)
ANDVN 95 MM NDXANND MND 1N DITPYDY , D827 I8 JPARWN DO NN LYND MYPYN
NN YILIY MLIINN 1 PN DX NANDY TYHNND PN PR DNV DX MND MAPIN DY )00
Sy DOIANN NI NAPIN DY NYIVIN NVONT NYAPY WY DNPIMNON NIAND .NONMNN NN
VAW NPND MIYY NOVONNN PR YYD D MY DTINN T ONT .A¥-NMNYN DY DTN
D12°0 NP NNPY MDY 21V NN AXNI MIAPIV IRIND DTN .NAPIN DY SVININD 28NN
NY0NN TONN NN DOVYND AN TN NDOD TV NN NN MIAPI .MINN NN YIVID)
,DMNDY DYPR MDY HY MOV NIID YT DTN YYD NX DXNIN NN TYNNL .DININNA
STINN NTIP MNPNA NVONNN NYAP NN INMAY NMAPIN N2Y DOYVN DITTN PIDY DINDYY
NN ANV TIY WOLPN IV NN AN MIAPIN DY 12V DMANT O1NIADN DMMPYNY NN
,DYOPRN MPY MIAPYIY NN ,NXT OY .NDVNN TONN DX DOWYND TIPN 28N MIAPIN MDD

825 ONOVAN MNNANT INPVY PNIY IN DIPN RINND WPN MIAPIN DD

79535202 ANYND YO MINYNY 291 NN DIPIN G910 T893 11110 MINMY Y DINNPR-1N
19990 97 317910 )P0 M 17,190 YT IID TN

N9YN NVIOININ , 1PN MIPIITAN 7PNIAD NN 1

,JP729°0 ATIDOON WY DYNN OYTNRD NONND L, NNMNM IR L TDNNIPRD NIPONNN 2
DOV MY NVIDIDNIND

DIAR-DN NVIOIDNN,PIOVNDA WY AVNNNHOYTND 190 M2 3
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YAVO DM DNAWN D NNY TONNA DMN-0¥2 DY NYINN MIMANN D ININ D2 DIPNHN
VIDN MYNN ,NPLDMNMD NPNDNOL MY SYa  NXT DY .NPH NPNYI M0 90N
19INT N9 TY IININ XY DPYY DWW DN (aerial foragers) 0» NN 097V HY PN
(acrial insectivorous) D9"MIX DYPIN Y971V DY) DXI7T 1PN DX NI XD ,1DNID STID?
D7992 NYNNYN , MY IPNN TONN .JITN THRD TIND MNWYN IUR ONOY 90N DY NPT
600 Y 50 Y¥ N2N2 NOINN PRY SN DPIMIN DOPIN HY yawn NX TIvNo »15 BirdScan-MR1
MIMAND NN NPNY 1D ATLAS 70n50-110 NOIWNI NYNNYM YPIPN N9 HyNn DMVN
19OwN .2021-1 2019 ©NWA N2 T ToNNA (Apus affinis) 93930 DO DY NIHN NNOY NYNN
MAN DY NPYRPTN TN ,ANUNID L)PNAD IWIN 1DON MNTPNND MDIWNN YNV DV PTINMON
Y DYPADN T901 NN IPNNN TONN .OMPNX DIPIN MIIIN DY DNYNN DY NYAWN DXPIND
DOXPIND YOWW NIRNND 0NN NYIIND NPNID NYIWN NRIND) YPNIND 2NN P NNOY NYNN
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PNINM IONIOPNN PNIRN DY TN DT ATON INPI NNYN ToHNN DNV DD P MNYN
.DYPIN DY INY M) Yoy DY DDA NPNANI NN YT 120 NAVINN DP0HN DI0 DY YINNN
D090 P2 PNINM D03 DO DV NAWYNN MPNN DY DXPINN MAN DY NYIVN NNNND N
IR, DXPIN DY INY M) Yo DY D322 NNDY NAVINA DXNPXAN MVTN NN NMY ToNNa
7PN NAVINA NDYD MDY NXRIPY NYIND PAT OMYNIYN J9INA YIVIN XD NAVINA DINPIAN TYN
YOV NY NN INRY 92122 NNONT AT TR ,DOPIN DY 9N M) Yo DY D92 1N DTPIN
NANNI ONNYN NI NNOY NYNN DY NNN IIMINND I90NY NN IPNNN .DXPIND MNON
717290 NNOSN DY NYaYN MPNY DM 1T PINMNND NMIYINID .N22D DOIPNIND OYPINN Yovud
079N NPINTIND DXASWNN DMIPNN DY MDYNN NN DNTNH DY IPNN ,90Na D90 OO HY

DPNND ANN IV GNV DN DY NINWN 1IANY MLV

DY YN NVIY ,OPNIPN DXIPNNY DMAXYN DN 5P YU NIIND S0I1T NHIVNIND 1IN
192) MINTITIA MNYIN APYNN MNPIT

L4DDU) .0 PM 2909 1IN A1 TOI0 )P0 L ZPNRP NNRYY LOND NDND NPT

PPN, TPINDOP O, IMNDOP NVIDIDNN DI NVPPTN ,N22200 OYTNID NpdNnn -1
SDAR-DN ,DIAN-DN NVIOIDNNR,OPNN-OYTNRD NOVNPN ,MNIINND ©7P2 -2
AN YN, DAN DN NOVIOIDNN ,AVNNN OYTND P2IVND 190N 142 -3
,4000 1297 ,ONLIDNNRNP NVIDIDNX ,AYNNN OYTN NPPVDIVLVLD ,NPPVNNNY 190N M1 -4
PYI9N DT, INVFIDNINNP
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NN 2779 N8N, NNIPRN NN DIVN 2557 INNNKN NN DI NITIID NNMIND RO NYIN
IWPNY DXNNA PPOND 1) OMN NP DXINP JIT SYOPNY PNYID NOPN THINRD >IN NPIYN
NONNN) TNPN NYNNN DY DINIAN MIMDIL) .DPNN-DY2 MXNIND NN 1IN 1IN DY INIPRN
N NPIDNI 2N VIV DD (MYY 24-D DYINN) — SNNNAD NYYNN DXYIVIND DPD)
(DXVY9 P2 NRNYN IN DMV OOYTIN DXNINND HN IWPN ,NNRNTI) NPNNIPN MIRY NN
TIVNINYY DY JPAND NV DIPNN NN NI .TPNPN NOPDA NYNNN DY SNVOYW PIX TIN
MODIANN DY DXNIN NPD NOD NVIVN .NMIAY TPXIVINIL APYN NN INKY NP NYNNN
1) YD DN) DYTHN-TN DMIVNNYY DTN ¥IIN2 WY Tin (Ward) 790 onmnox by
NP P2 pnIN (net displacement- 10 MINAN .1 : (DTN NN OINX OYTTHI WHNYND
NP P2 pNIN (max displacement-NoNNNN NTIPID NINNN DIPOPN); 2. DPOY NONNNN
NYNMIN NNY 299 M .4-Y ;5290 TOIP); 3. 20PN JIDDNI INPA NPININ NTIPIY NONNNN
-1 NN MYSNNI TN PRYL NTUINY (Tyto alba) MNYIN 44 SY APYN NN MYNNINI
NYIMNVP 7-5 1N (NMVY 1901 5D DIPN) NMAY MO 0N ONDONATLAS. 6,230
NPYNA MIPOYN 590N AR MM L(NYNNN SPNIN) NN DTN .NIVNININ ONINYD ONNNA
YAVINY) YOI NINNN T 7PN IMDXWNA NYN 235970 Ty ,NMVNN 86.5% 20 ,NPINVPY
VAN TND DIANTH NN .TNYNNI 8.4% TIDN TIWRD (D2APIY MDA NN N1D INNRD NN
PN INA 5 MNP P2 NNMNNA DXDTIANN DY TINYZ 1T IWANND 1N NIV NIV PN NYNN
1) DINMNND ,IHPNTY DINK IRNYN MOVIVN NNV NN ,0PNNIYN DIVP MY MHND
-PNON NYY INNVYNL DY DXPININ DPNNIAN DXNWNN DN NIPN TNY ToNn1a D Tndd
5N NTIPI) 220 DINP DN DXNYNN NN 9NN ,NNNNNY ,DININYD MINT PR N2 9N
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YOO MMYY NPDIVIIN/DO0ID P2 TNV NYNNN NMIVNIND NNJANNI TPIRD MYINT NN
MWNNDIYY DDPR MNPV NANND NPDIVIINY DXV P2 ININ2 YINWN NANN DY AN 20 N2N2
DY DD MNYDIN NYNN NN MVLIYD IRNYN INY 27 YN PO ,YpIp

1527 NN NN AN HY 19972 DNDIIT9N 02NN 23NN A PINI N*aN
11YIN MY HITIDP TNIN AT PPO 231 17,290 TN PR MY 20 My

N DN NS5oN NN HOYTIS NN L (HRC) n5nn opnn 1pm -1

NVYDIDNNRD ,NNMNM NN ,PINIIPNRD NPINNT ,NVIIN DV MINNPNRD DTN -2
DYV MIAYN

AN DN NVXOIDNN,PIVNDA WY AWNNN OYTND 190N N2 -3

DYHYYPA NYI2YN NVIDIDIND ,NNMINT TPIDNAN ,PINNIPND NPoNnN -4
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no1>a Mon (Homing behavior) 1wnn X¥INY 9NKD 1N»NN 109195 2w 0»N Hya DY n»oin
VNN APYN NMIVIND MNTPNN 2APYN MLV NININNTD DNV .OPNYN DIIIND 29 DY LINY
DY20N ITHN A2 DM PNTINID NHX PO L0921 ANMND NN N”YA NYNN NN
oW NMYA (Mauremys rivulata) "800 NXAN A% YW DYNNN NN MIAPY DY IPNN3A
9717 1)2) DYANN NYNN AN DDA YY .N9INN Pnya (displacement) Npnyn ™o ,ATLAS
SPINIRD DXANND DYINND VY 190N ,Ta52 DD 9D ANINA DIDANNDN NPIIINIDY NYNN
D09 5 -1 ,01»NN 2NN NP 3 -5 TY DINWN DXPNINY IPAMIN DX 36 ,IPNNN NNDNI
Y RN .ONY MIMAND NIMNNT AN DTN DX IWND TO2 NTION DIPYHL NINY DD
INY DM PN OMNPN NYNND OPNIN [ NINYD TINND DMYURIN DN DYDY TOoNNa
AN NYID YD NN ©XVI9N A D) L(Fresio = 21.13, P < 0.0001) D>apw DM ANNVN2
NN ANIND WINY DXV HW NYNNN IND0N MMM (Fy 077 = 60.45, P < 0.0001) on»nn
GNP DI YNNI ANV KPP I WM PORIPR IORY 19IND W) DN YD NN¥D) ,NNYNNA
WNN NOV DOV DY NYNNN NN1a (Wilcoxon paired test ,p<0.007) NYXOMDY NNNVWNA
NONT) DYMDN D3 1PAYN O NN ,NYINT 1T 1D ININY NN N DNMNN ININID
TIT O8N 72YN DX PVIZND DOV IN DXADYN (DMIIN DIV IN DOYPIP NN MNP ,0°10D
WUN YN MPADN NT AIPNN MXIIN DN YT/TH DOPNIPITITN DNDN DN 7o) DN
NV THRIPR NPRY NYNN DY MYIAXND 0NN IPNN DR 1POY X190 PN DY DI DY DY
MYAN AN NXRTD NIN .ONY DTN NN DT PHI YHRNYND MIVIRD Yy Tom ,Homing
;N2 DY) 122 NYNWP VTN MINPITINR NNNDY YAV NPNY IPNNY DTIND wnvd oMy

.DINITN -DYNNPN DMION MIAPYI
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ANNI NAPY NN NPYIVOIN MNLY 22N 9V125 (Home range) NHnn oNn
MINYMN NI%ADNYI D) ,00Y TINY NPHNH 0NN

POIRP ,5PI9TIH MNOVD FNTINY PO 2P0 INOVD ZPD TIDT 2P N LYoy IN
20 TN 4192997
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T1NNN-DINN MMAND .0NPPY DN DN MHYaV aNINN XN (Home range) n»nnn-oinn
-NY D)V ,0”NI2N DINIMND MNYPN MINM MDY K5 TIT2 OIPYN (1) ,DIPM D7)
DN IN TPPO-TIND MNYN DY DWIVYN NON DN T 9172 XY, NNT DY 0NN DML
NYN1Y .0»N DN DN OINRN P2 IN DNYY DOV P2 OMIAPY DD TINN OWIAN ODTINN
Tiligua ) An-98p VNIN-17 DY OMN MDIND NPYIVDIN MRV NN NIAPY VN MINRY
D>VI9 181) VI IMN DY HMVYN NNNN-DINN DY MINN NN .GPS »Twn nya (rugosa
oY 1MVIN) NMONNN DINNY NNNIN DTHNN NN AVND VIWDN L (DPMHY 1MNN->0INN 481 DY
(1 : D201 DHNYN DY MNP YIDY NPT (2T THINRD NLWN XN IMN DY NNYY VI
M ,DWPYN) DPNIIAD OMMANA (2 ;(NPXIPN DY) NPDONNR-INN ,INT) VI MMANND
degreen -DOWN 19011 DINK DY NN NTH) DM’NIIN DINXIN (3-1 ; (NDNNN MINN MDN)
DONNN-DINNY NNHNIT ON DTN 0) MIPY PINT DVTI) DOVIY NRYM .(MNIANND NI
WIAYN DNINWNN DY MNIAPN WDV DI .(NNNNN,0.33-) 0.58 DY NPNITH DY) DNYY STV
NYaYN) NN D3PYY DININD INY ONVP PN NINNN-IDIND ,INNTD .DMONN DITTHN NV DY
DYV MIAPIN AN HITY NPNN-DIND Y2 NPNY VI TN DMDDNN DIVIA DT (TINYN
WIAVN NI NRVLY DIPRY DIYN 190N DXINK DY NN .(NPNDNA NIYAYN) DD DNIN-ND
TNPNA AN OXDITY NMNN->2INN IPPTNN DNIDYD AN N7 NHN DY DIV : NLYN DTN DY
7NNN-DINNY MINNIN DY .(DDY INY DY) MPNIAND NYIL INY NM) #MNT72 DOVID
INTN DOV TR (MWD MVYN IMPHA GNDI NMNNPN-DINN) APYNRN NNMPN MOINNN DY NOYT
NONDN MY APY N NMPNPN-DIND DTNV NTIVN .NNDN AP HY MY T1H2 D) NPIAPY
12 5Y7)0 2N NN DMIAPY DMTIAN ,OWND) 1IN DY MNDN GPYN N TNV NYINN IMPINI
DYTN NONR DIRNNND 751 TOI .0NSY DINND 2 DXVIVY DI TN P XD ,(DMVWN DOV
SV aANMN VLN PYD YHYN YN 1NNN-DINT MIMINNI DX DY NNV NN NPIN NPIAPY

D290 NI2YN PO DMINIPN DIDONN NN DY MIOWN DY VI
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(0N Yo¥a - DINNY NPEPNIVIINR) NINNIPN

N2 DPIIND 93) WAT AT DY DIDIVNN 2590 NINA : D127 HHHANA DIV 891D DINI
FARRS)

129730 YY) HPOAINT AN ANTY GON,L2HPHN MIN

DOV NPIAYN NVIDIDNINN —12220) P, MNIPND NOVNIPAN ,MINIIMIVIND NPONNN-1
DOV NIAYN NVIDIDNIND — N0 PTINDY DTPNNN 190N N*2-2

NIPNN APNND DN Y NN IPNN 121D ,¥20 YANWND NPINNI-3

YNDPNN APNNN DN IPHN NON ,D3aVY 9PN DNNY MONNY NpYNnn-4
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99)2 INVN P2 ,09¥2 OMY MMPNI DXPXANN/N NN MNI2 NN NN MNINKRD 0N
99012 DXAMWYNN NN PARWYA DY NNV ,ND TY .1IDIDIN 11N DI PN P2 DINND NN
N NI DXN2T P2 DO DY THIPN P NNNY YNINY NN 0N )NINNN NIN DNV OIPN
NN NN DMIPIN NN I NTIAYA .NIPNI DIV NN NN NNONN ,NNT DY .OMD D2 NN
NOYN MATYND IWPN DX NTIN NYAYA DXNAT DY DMWY DN P2 DX0IPNN 25702 NN
TN OINN NYNN NIPD 12 DTN NYOWA 2021 AN TONNA NTY PO NI 7D DWY .0NYY
DY DMNDN DINAT HY DNPYAN YDINT NN VTN IPON ToNN2 .0 NATN MDY NNPN ROV
(Apis mellifera), ¥a71 >NAT —NPVLIPNVITN DINATN DY DNNMN DMNTH NIDN) 12 NI
951 pan (Hylaeus spp.). RNA nvmom (Eucera spp.) n»vnn (Andrena spp.), MNTN
NIV NIIND MINDVT NYIIN DY P21y 9N DYy (MNDIT 1000-3) RN DX NIATIN NNNX
VY DAPNN WIATD ONIAT DY NONTI). NONTY DNAT 645-H 191 Pa) NNIATH NO DDA DY
LTOMYNYN TN DO WY DIAPNN D3N ONAT DY MNONTI [ NNY NNWY .M DO
V1T 2T P2 P NNMPNN DXDIPNN 20702 NN VTN DIWTND DITIVNN DIO1 DN
-LSV-3. 3- Lake Sinai Virus (LSV): LSV n n¥apn 001N »wa nRvanm ,n»vinngd
921 YN2T NN PIANRNY NP DN NTIND YOIV DIOIPNN TV HTINNY DIIYN NMIN
Y9INNY AN NN NDOWN T8O D27 MNIN ONY NPMIYNRY YIATH ONAT DY NPNIIND NMYD
25972 9YT) YPNT RN ,0XNATH OND NYAIND TR DI DY NN YOINT NXNNYNL . MONND
YN DD NYN DNIATH DY DNPAAN NN NPVINKDM WIATH YNAT 1PXa DN 0NN
VAT ON2T DY DOYPNN 25702 IPRIY NDINT HWA NMVPN NNAWNND DONI9 NN
WNR OXNIY 2D WY I NMLPN NNAYNN DN DY INYD DNITYND DAPNI ,NPVINDM
0NN NN WX DNAT PA-LSV 1 nxiapn 030177 nHaynd snmivnwn v 0NN

N3N 9Y NYNNRY YAV 9IPX N3N PRI ANYN MYSVAIIMNIPNN MIVYE 93 SPPaNN
Y1PIAN SPVNI DIPIANNN

15T HYN 200NN NVIAVON ,ON NN

™I2YN NVIOIDNINRD ,NDIADY PN MIROPNY  NONPIN  ,MNNIMVIRD  NPONHN .1
RubblUhpbal
AAN HN NOVIDIDNN,VTINDVY YWY YLD NN .2
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MO DY IMYNRYN YAUND 121D NPNIPRININ MIIYN NPN NIIWN MDY RO NPIAND
92 OPXANND .YAT MNAT NIPOY ,DO0NNN DIPXIANND DY NINNDN NIRIPN NPIAND 51270 MmN
DMON WR TR, M2 NPROPN MIIWN NPARNN XMPY NX 19WH D) TI2) A¥1D )ND DMVY
092 NOYTY 7YY MWN Dy DYy NN (americana Persea) Y1 an .0»»dIRNN 9171 'N1a
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DYTON PN WOAIN T NTIAYA .TPMINX NPIAND T DY DN 12 511N DN, TPSIND NINIYN
DNMIN INOHVID NPNAT PYNI 1YW 0N DXPIND MIIN DNDIAD) ITPIAN YOI
TNIINRD NI NYAWY 215991 PINT N NIND DOYON NYINNA YA IPNHNN TPIAN NPANRNY
NI NYITVA PIN I ONIN DNND DXNNY ,DOPIN 1T YO Y32 ITPIARD NN NNPN
(0NN 0MVN 50) YONN PRIV ,YVNN DIV ,YVNI HANN NSNNY YAV NLYI - DINID DY)
JTPIARD YN O¥PIN 1P NPIANN WL GO

Diptera: ) qn7 >33 72 N7 ,W1AT NAT )N IRNDIY APIDOINN NVTIPOINN MNIAPN
YANVYN DYPN 1IPINI OOYNMYNRYN DTN IR TNINK MNAvHN 03 [ (Syrphidae
P2 DXPINN NN 259N IMYNVYN DTIN KNI ,ONNNA .INDA0Y YTPIARD YOI P2 PNPPY NV
I ROV 92 2T TIND VY L (Syrphidae) N7 Y2127 POV INYNI YUNI ;INADY YVIN
NN 2123 MNDN .NPVIPVYITH NXAPN PN TN YNAT NXNNY YLD NVLYIA NTPIAX NI
NP DM IRY .INMON NMPN TR 1NN 1991 DN DPNPXA MPTM DXL
YNI92 DNYY DNPIAN MDY ,DDIN .NANNDY NNYIY TIND NN IUN ,NNX TOTIPON NNIAPY
MIND 1IN DYVNN DI .GNTN 2212 HWN NN YVNI DNMNYIYY DN NI NN ITPIAND
NYYNNA TIND NWON NN YTPIAN NI 1DV DINPXAN MDY IWUN ,WAT dN2T DY MONIN
DXNI9N MIPAN ,0IPDY NNV TIRD DPIN ,NINNND NNMS DY YAy DOMPYI NN
DN YD ONXIN DNYY MNOYN ONDXT .9NT dAT TN ,00AT DN ITPIANI OOVIPOYITH
JOIND YVNN DI MDY NPDIVOIN 12 DXDPPNI 1M YTPIAND OYVNI DININD DNINMN
NIIYN2 MIIN NPNRYD OITNT N NN DT HY DI1N NX 19WD MWy D¥2)23 MNON TN
PDDIVIN INNIPRIDIN

HYA0N AYINM DIVDYPNN NYID HY NPDITIIND NPT HY DIYPRM 9991 N2 NYSYN
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TNY 1N .02 NYNNN WY DY NPIOVUN MYAaVnn NX 1PNAND YT NN YN PYNm
ANT ,NPNYN M PIONY OO POY DDIADY DYXADN DIPN IN WYY MNPNY NN NN dNIND

20992 12Y DINDXNI HHIAOYINRIWIN YLD NPNY INNNRN 19U >TD

Functional daylight echolocation in highly visual bats

Ofri Eitan!, Maya Weinberg!, Sasha Danilovich?, Yuval Barkai!, Reut Assa!, Yossi
Yovell23

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

2. Sagol School of Neuroscience, Tel-Aviv University, Tel Aviv, Israel.

3. School of Mechanical Engineering, Faculty of Engineering, Tel-Aviv University, Tel
Aviv, Israel.

ofrieitan@gmail.com

Animals often integrate information from multiple sensory modalities to acquire
information about their surroundings. Most fruit bats are typically nocturnal and use
sensitive vision in darkness. In recent years, we have observed a shift in Egyptian fruit
bat activity from previously nocturnal behavior to daytime foraging in urban areas in
Israel. Like other fruit bats, Egyptian fruit bats have excellent vision and should have no
difficulty in solely relying on vision most of the time. In addition, these bats use a unique
type of echolocation by tongue clicking, which probably evolved to assist them when
orienting in the lightless caves in which they roost. We recorded Egyptian fruit bats
during daytime foraging and drinking events and found that they consistently use
echolocation even in broad daylight. We further show that they adjust the echolocation
emission rate according to the complexity of the task, demonstrating the functionality of
echolocation during daytime. We hypothesize that fruitbats complement their excellent
vision with accurate ranging information provided by echolocation. Our results thus shed
light on visual— acoustic sensory integration and provide new insights into the evolution
of echolocation in bats.
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DYNMY NPDIVIIN FVMVIN NN NPNY VI NIWIRND AgmonNET noyn 012705 .pn

DNAN DTN NP DI AWANR NOIWNT MNP IPNN TYNRN , IR NIV AN 9PN

20


mailto:bashanmoshe@gmail.com

Mo avm

*Warick Hunter, Ilany Amiyaal,
Raz Tal, Koren Lee. Sperm
Competition in a Polygynandrous
System

Daniela Zinssmeister, Eviatar
Natan, Yoni Vortman.
Magnetotactic Bacteria are
ubiquitous: see for yourself

*Best MSc research poster award
candidate

*+Best PhD research poster award
candidate

When seven or more coauthors
were included we abbreviated by
etal.

Moshe Gophen. Daphnia’s trunk
limbs, P3 and P4 are not filters.

*Moshe Leibovitch, et al.. Isolation
and characterization of
magnetotactic bacteria residing in
animals

*Naama Ronen, Anna Brook,
Motti Charter. Using Object
detection algorithms to study
whether hunting perches increase
raptor presence in agriculture
**Nimrod Shteindel, Alon
Silberbush, Yoram Gerchman.
Predator produced nitric oxide
serves Pseudomonas aeruginosa
mobbing target: context of
bacterial reaction to NO

*Lujain Shusha, Irina Manov,
Yossi Yovel, Maya Weinberg, Uri
Hershberg, Imad Shams. Cellular

Senescence and Inflammatory
Response in Long-Lived Fruit Bats

Cultured Cells

*Osher Soffer, Rubin Olga, Levy
Yaniv, Joseph Aizen.
Development of a specific
enzyme-linked immunosorbent
assay for determining FSH levels
in Green sea turtle (Chelonia
myadas), using recombinant
gonadotropins

**Ohad Vilk, et al. Ergodicity
breaking in area-restricted search
of avian predators

TN9YI DN — WIATN 1P) 120 13N
1INV AN

Berry Pinshow. The black desert
beetle paradox resolved

1Y P NN D PN T NONIT*
2190 HY 1 NOINI-ININD PHDN
"N

**Einat Bar-Ziv, Simona Picardji,
Asaf Kaplan, Tal Avgar, Oded
Berger-Tal. Sex differences dictate
the movement patterns of striped
hyenas in an anthropogenic
landscape.

Ayelet Barash, et al. Jackie the
jackal: Anthropogenic
hybridization or incipient stage of
self-domestication?

Gad Degani, et al. The Black and
Yellow Spot Pattern of the Near
Eastern Fire Salamander
(Salamandra infraim-maculata).

*Einav Adi, Giladi Itamar,
Schackermann Jessica, Korine
Carmi. Enhancing bat activity

using echolocation calls for
improving pest control
management in the Arava, Israel

DON T 1IN NI PN
NPT PDIN HTIN oMY
NN HY DPNIPNR NINITON
(Chlamydotis macqueenii)pnpn
SNIWY 300 NoNa

PR3 931 03 TN, IANT INY
92 Y9192 M2 OLINN MNPV P 1Y
1NN PRINTINI ,NNININ NYOVIND
DTN

DI 1Y VNN OY APNT INY
TPHNRY DN HTHA DPNNY DNIPY
Tarentola m80N MMINN
annularis

PPN OND XD MW NI TN
A9TI N, ITNT YO, PN AT ) 9P
PPN T2 NPNY DIYPNRN 1570 O0IN
NN NNOWA S PP-NIINN
SN YN IRTPRD

*Eitan Duldner, Yoni Vortman,
Sivan Toledo, Ran Nathan, Nir
Sapir, Rona Nadler-Valenci.
Comparison of survival and
movement between wild-raised
and rehabilitated common kestrels
(Falco tinnunculus)

*Gaya Sherf, Anat Levi, Eviatar
Natan, Yoni Vortman. The effect
of antibiotics and artificially
induced magnetic field on
magnetic orientation in migratory
passerines: examining the
symbiotic magnetic sensing
hypothesis.

NPNYIN .PID ) ,OND qGOP**
NN DYP DI : MSN NN
PHNN DR MNYYN NAPIN MNND

SV NPIRPTITIN P DY IRDS D+
(AIX PITIN 2INI22 PPN-NN NY
galericulata)

*Ella Agra, et al.- From the wild to the
lab: how has domestication affected
foraging and risk management in
mice?

**Tao Liang, Shai Meiri.- The Chinese
lizard richness is not correlated with
evolutionary factors

*Michal Turovets, Ella Agra, Jorge F.
S. Menezes, and Burt P. Kotler.
Effects of season and sex on foraging
aptitude and risk management in
Allenby’s gerbil.

VI, NOIBN MY AR PHPIO*
D 51D PID VIBN MDY D0IP
DDA HY INRNYD IPNN : NIV
.D»1™!m

LN PN 1T NN, PI-12IPIN*
DR 929V IN,IIN GON )N DTN
Yy PIPHD DN DOYNN LI NI
DXPOPID HY NYNNN APYN IIPNNHNNN
8P 71INI ATLASH noyn ntva
213 122 NYTYM XN MNONY

= N AN ODONR PHNR [ INRIN PONR*
SYPIP NNN NN NPPNY YT

(Aix galericulata) 1473 519932 5290 -0N NMNY HY NPMPNIPNN

P2 ON NN DN
2XAN YN NVIDHININD TNDINNRY 190N A

TPINDNPIAN MPYIAY MININD NNOXN TIN DAY 6 MINAY NN SN 19INA NNNINT MY NYON
YY) NNV DI1NI2D .MIND NOYND MIYRID) WXIL OXMIND N’YA2 D30 NNNN NYNN DY
DO INPTIVITN I N Y NODIAN NPNNTD NYNNY XD NNNIN NMNINNYI DMIXIN NIV
TNND OMIHIN2 IXNN NIV YIDY NIVANNI NPNN NMONYY ININ DDV D)NNPA OIPNN
INY OMVIR OMMNY DNV DN NP NN NIRYND NNDY IROND .THPPAIN IMNY 1T NYIN
.M TOYPAPY NLWN 9N 1PV DI

MNYY WX OIMIAN (Alx galericulata) >»D PITIN MINI22 NYNNVYD NIWN PIOY »1D
TR NONA DXIN NYNN NTTN TNND MNINN SNV NIYI NN DNMNYI DN NNNHD NIPIN
NN HY DIONYN MPNN P WP R¥NDI .DPDIND DYNN 2T TN DAINNT MNDN D11
ONT NP MM IONY NMPNINI .NPIND NN T2NN D3I DY NAPNNN PN NPV
NMONYY NN MO NN TON NRNIND .50°-9 NNNN SR INY DN NTI D3N OV NapnNnn
MLPN DVYN PN GPNN NN YINN NIDD MDY TN I2YNT .INY NI DN D MNST NMA)
MYNN DX NMYN NOXR DI IYYIN TYUNN IPNN .MM NMPNNI NPNYD SOXNIND 1NN
-NN NNV ONNPRNNY (Aythya nyroca) M1 Y9918 HW YUK DN PITIND NINIA DY NPIND
VIIND DYV DMPIINIAND DINNDN DX PIAND YON D .INY 7Y N0 NPND NNNINR PN

21




TPVINNN MY NPNYA DINNN DR TIVTNN MMDN,NPNNN NYDN 2310 NN P2 IWPN
DD MO DV PN NN NNYD

From the wild to the lab: how has domestication affected foraging and risk

management in mice?

Ella Agra!, Jorge F. S. Menezes!, Michal Turovets!, Douglas F. Makin?, Joel S.
Brown?, Burt P. Kotler!

! Mitrani Department of Desert Ecology, Blaustein Institutes for Desert Research, Ben-
Gurion University of the Negev, Midreshet Ben Gurion, Israel

2 Department of Integrated Mathematical Oncology, Moffitt Cancer Center, Tampa, FL,
United States

ellaagra@gmail.com

The trade-off between food and safety is critical for a forager in nature and an important
focus of natural selection. Domestication has changed the fitness landscape for many
organisms and spared them from many evolutionary pressures. Domestic animals have
now lived hundreds of generations under human care where they do not need to search
for food or escape predators. Comparing domestic animals with their wild counterparts
that are still subject to the rigors of the wild may teach us about evolution under natural
selection in nature. In this study we examined the foraging aptitudes and the risk
management abilities of laboratory mice, which have been under domestication since the
19t century and compared them to their wild progenitor, the house mouse (Mus
musculus). We allowed both to forage under semi-natural conditions in which they were
subjected to risk of predation from barn owls (7yfo alba) and quantified their foraging
behavior by measuring their use of depletable food patches. We measured the amount of
food left in a patch following exploitation (GUD — giving up density). The GUD measures
foraging efficiency at low resource density and reflects foraging costs and aspects of
competitive abilities. Mouse types differ in their GUDs. Laboratory mice, in all
conditions had higher GUDs but showed similar trends to those of the wild mice.
Moreover, laboratory mice were preyed upon more, i.e., they were less successful at
avoiding predators. Our results show that laboratory mice can still seek out, discover, and
exploit resource patches, respond to predators, distinguish between safe and risky
microhabitats, and respond to changing moonlight. However, their responses are pale
reflections of those of their wild counterparts. Nonetheless, because they retain the
behavioral responses of their wild counterparts, we conclude that laboratory mice can be
good experimental models to test some ecological theories.
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The Chinese lizard richness is not correlated with evolutionary factors
Tao Liang!2 and Shai Meiri!?

1. School of Zoology, Tel Aviv University, Tel Aviv, 6997801, Israel

2. Wildlife Conservation and Utilization, College of Forestry, Nanjing Forestry
University, Nanjing 210037, China

3. The Steinhardt Museum of Natural History, Tel Aviv University, Tel Aviv, 6997801,
Israel
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Explaining patterns of species richness is a major focus of macroecology and
biogeography studies. In addition to contemporary climate, evolutionary and historical
factors are increasingly used to decipher the drivers of such patterns. We tested
predictions of the historical, evolutionary, and contemporary environmental factors, in
explaining Chinese lizard richness at several scales. We mapped the distribution ranges
of all 237 Chinese lizard species using newly obtained data and further reconstructed a
phylogenetic tree for all species. We used current environmental conditions (ambient
energy, environmental productivity, and habitat heterogeneity), historical climate
stability indices (long-term: since ~3.3 Ma and short-term: since the Last Glacial
Maximum), and mean tip diversification rates, to test whether current conditions,
historical climate change, or diversification rates, drive contemporary richness patterns.
We tested the relationship between these factors and lizard richness across clades, and
within bioregions, using richness in grid cells, and in ecoregions, as the response
variables. We applied piecewise structural equation models (pSEM) to jointly evaluate
the proposed hypotheses, considering direct and indirect effects. We found that Chinese
lizards showed latitudinal diversity gradients, with consistent support for contemporary
climatic and environmental factors relationships with richness, as predicted by
biogeographic theory. Richness was also positively correlated with short-term climatic
stability, but less so with long-term stability. Diversification rates were negatively
correlated with lizard richness in most analyses. Our results support the ambient energy
and historical climate hypotheses, which links high richness to highly productive warm
and stable regions (and low richness to cold and unstable regions). We conclude that post-
speciation dispersal, and short-term climatic oscillations quickly swamp the long-term
signal of diversification rates and climatic fluctuations, creating strong current climate-

richness associations.

Effects of season and sex on foraging aptitude and risk management in Allenby’s
gerbil.

Michal Turovets, Ella Agra, Jorge F. S. Menezes, Burt P. Kotler

Mitrani Department of Desert Ecology, The Jacob Blaustein Institutes for Desert
Research, Ben-Gurion University of the Negev, Israel
michalt03(@gmail.com

Sex is one of the determinants of animal behavior and has far-reaching effects on the

value of energy and on survivorship. This study tested whether there are sexual
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differences in Gerbillus andersoni allenbyiforaging and risk management behaviors
across reproductive and non-reproductive seasons. To examine this, I quantified male and
female gerbil foraging behavior and risk management by measuring their use of
depletable experimental food patches under semi-natural conditions in which they are
subject to risk of predation from barn owls. In particular, I measured the amount of food
left in a patch following foraging (giving-up density, GUD). I expected males and females
to behave in a similar manner in the non-breeding season since, at this season, survival
matters more than energy. Thus, for both sexes, the marginal value of safety is larger than
their marginal value of energy. In contrast, during the breeding season, females require
more energy for the production of offspring, but they also need to survive until their
offspring are weaned. Therefore, I expected females to have higher GUDs than males. All
the hypotheses were confirmed in all cases except for the last month of experiments when
animals transitioned from reproductively active to non-reproductive. I found a significant
interaction between owl presence and season, with gerbils in some months paying little
or no attention to owl presence. The results show that males and females have different
reactions to predators over time, and that sexual differences can have effects even on

subtle behaviors such as anti-predator behaviors.
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AR AR Va1 (Chaetodipus penicillatus) ,©9°5 92150 (Dipodomys merriami)
Gerbillus ) »18n 927 - O OPN MY DY DNOY PINN VIDN MDY NN IONYM)
NN WY ORI 200 V2101 (allenbyi andersoni Gerbillus) ¥29N YW 9727 (pyramidum
DOYIT OVIN NI VI AT NTTH .1PIN-I2 NVIDIDNN DY 112 NTY DINPA MI¥N JPNna
DINNY DI TN )TN MPNDY MPYDIN 190N NX DY WTTH D922 THIIVNN 2IDIOND
MY 0»NON YDV WY . (GUD-giving up densities) D73 win 23y DDIIN TWUNRD NNRND
NNNAN T DY (DD 7203 ,1INIPN ¥ITADY) THIMIVNN NDDIDNI NTHD YIDN DY NINVND MDY
Y120, DXINRN DINY IRNYNIY 1PN TIY .)ITD NINVN MINNI PN 1N P2 MYOIN 190N
N NY .DNNDN N N N DX (Tyfo alba) mad nnwInNK MNS WAV YNINPN
MN DY 1M INNP OWIN2DY .DYD¥279)1 2PN MY IURND PV 92 IV INY IOON THNIVNN
) INY ONHN OIPNN MY .XIN N TONN DNINDN T dNA2 TAPNA ,INK PN DI NN
PO MNRNN 2D IR AN ONVPN DIPNN NUN INY DMNIT PN (PINND D237 1MINIPYIIAOY
N2V NN NI NXPY DM HMY 1NINPN YWY MIVANRD INNONT INDN DI 9NN DT

.D>529) ©5 5725y 115 INY ONVP DNDIIN IWNN INY
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NYtYA DIPOPID YV NYNNN APYN 1HMHININNND YY NIYPHD BN OMYNNR D)) N3 DNN
91792 $1%2 NOTYNY YOIN MNINY NIEPI1IND ATLASH nd9yn»
1Y NN LININ GON ,JNIN OIPN ,INNIL I 1T DD ,)1PT-92090)

IAN-HN NVIOIDNIN DN OYTHY NONPIN ,PNDINNY 190N M2
Mikibarziv@gmail.com

NN MNZNI ;NN MNP 19INA YPIPN OWIDY DX MIYN DY IYNRN NPDIVIIND D11
,DTRN N20N DN DPNN-IDYA 2N 117 .OYRIPNY DN DNIRD DININD) DYV DINLY
DYDY P2 NHMPPNN NI NTIN ORN NIRYN .(D9170I)D) YN M0 IWHVND DLWN TN
M202 DNHYMY DYDY DIV ONN WNIT XY 21191 ,29010 NIPN) DIV PHN MK N2 DMWY
YN22 N PO 8INT 0N ( Vanellus spinosus) ©pORI0 102 DOHVIVHY DINN NNIYY NPYIN
NN L,PHD DY M2NDNN MIND .MANAY DY) DX TINI IR DNPNN ,DONRIPN TN
IPNN .DYNPY DTN XN NN DIDYINND DIDIDVLNN PYN P ,DO079 P2 NPYN WY YD DMIYYN
YAPY 19INA DT DXV ORN NN ,ANTIND DY YN MIXT 23D VIAN NVMNT NN VWIAN N
NITYN ION NMDRY N2 NN DY .OMHXMNNA 0572 DMNWN DYTHN PN DXVIY DN NI M
. ATLASH n59yn mysnna (NP DMy Dy TR 0019 200~) TN Pnya opopo
8 952 9 TWN M 200~ DYN YXINM) DM MPTNY AT THIND ,PNTH APYN NIYIRND NIIWNN
PNV NMNAXD MYP PIY NPNIIND P2 DTI9N MIVARD VN MM NPIORT .(NMIVY
AYP0PNRN PRYNY ,NVSYN MMPH ,NNYNN PNINI DIV DY IINPN NPNIND NN ,ND)
YMIN MNON MRNNT DY INDIND R¥NNY ,OYND DTN D32 RPN NPNNN IRIN DM
MNY NX IMIN) DPOPON YW (home-range) NNNN DIND DTN NN NPT G0N .NPTIN»
PPN MNP NP TIY DXNVINN ,JOP N1PNH DIND ¥ DOPOPIDYY NNYN 0N NTHN N
1N OVINYTN DTN MNAWI) DNDN 21T N2 2953 NPIN NNNNI ¥ DIPOPIOIY NNRNN QDN
MMAND P2 OXTAN PNAD IWANNN 12T L(ONPNHN OINNN 61+39 -D ¥YXINNI INNM MDA
TN DTNY INONIVID HY2 1N DY AIPNN .OMINNRD OMNPYN D1THN PN22 DOV DY NYNNN
DYPNID NNMNN OOIVV NTVOND  NOXAN) NPIAPY NVRNINN DY Waun SUNRN MO
NN WYTH DT VDD IPN TIND ONNMNNN NNNN JTIRD N O) T ,72 NPN NPOIVIINI
Dy DYMINGD DN NINNIDY D72 O) 2N-TIND SNNMINNN PN NVNIN MDYN NN MY

DUNNR MM T

SWPYP NNN ANND HPPNY SN - NN A8y

YIN PNN ONIN PON
69978 AN YN , AN YN NVIOIVNN,TPNIINND 1901 M2
ofekharel2(@mail.tau.ac.il

.ON2202 YN VNY TN DY OMN OHYIT MYITI WX MDD PN NN ANIND NVPPN
NY 19 DY .MOIYNT MAINN D1 IX OVIPA 2D DPNI DN NPNIIND 1IN PAND 1PONN
PONY MOP NPNNINND NN YN NON? MOLIVA MDD MY HTIN NN INK THNHD VINN
Y NPPM NTINY DTN SY ANT PN NN DINN NPDIN 0N DXPIN DNIYN TIND JPIND
9210 IR YPIP NND ANIND L, NNY NNWY LYPIPD 29 DY IN D2 PNNA ,TPIANID NNIMNN
7ONN YA 1M ANMNNIN TN APYNN MMM YA )N ,0MIRNN DY TINT 1DIN YW MND
IUN N DO¥9 PIN NN AXIY 2D IR NN DY IPNNA NMMIRNND TN NPN VIWN) Yy
2 NNMND DV NPNIAT N2WN STIN NN LYPIPA DN NIN INMN MSPNN2 1PN 2 DX NYIN
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\Y NIDNI NIND NNPY NI YXIAN IPNNN SYPIP NNN ANINN DY NN NPPN M NN
DTN DY DONN NN ANV INN PN TUNHNND IPYN NIVOND IUN ,INTRI INID)
THPTIV 1IN TIYINN MNVID DY NTIP NI YNINND 191D INKDY INTNA VOPIII NPIND TONN
NHRMNNA DINN DIXTY MNIN DY MM NYY) ,1D 10D .2NIN) T DYNN NN 2APYND
MY NN NIN ,NMNIYRIN DY 9910 KDY ININD qQUNI AXTY TWUND 9D SNINSND 1D Ty .0¥IANWN
NN Y MPYAY MPIN NPSPITIR MXIND IVON NNMNNN TR .NMY NNIND NN
YIVANY NI NTID MDIDNN MANYN NN TONNN ON .IYTHN NOYN NN HY N9
D) VY YIVIN YPIP NN DWW DN DSN ANIND N9 VINI MDD HY 9NY N NN

2972 2N912 0N YA NYNN) VIN ANIYN DY TINDPAD YA TN NPOYD NNPON NPON

(Chlamydotis macqueeni) YMWp1n DN HY DOYNHPN MNITON NN NOVITNIN SN
HNIYI 20N )oNa

VMY SON DTV AW, NI PN

YAV NI L2031 NVIDIDNN,OMNN OYTID NPOINND
ophirgi.post.bgu.ac.il

DYV DNV YINIWA TNNN N2W TIN NRSINDY ,NYTN NONN HNIWID PVNIND NMODIDIIND
ND OMYY PPIN MND THN DY TN ,0MYI0 517) ON2 DY JTIIX .NMIAYONN MINOPN N2Y
OXT'N PPN TR .YV NPV MO DR DNNN 199 DX DN HY NTNINN NP NN
Chlamydotis ) ™727010 NIINN NN ONINKD DINYYD 20N MNAN NIRIIND DI
NN NHN ,JUCN-D 9 Dy Nyad nTHN TUR ,NI2THN NIDINN NN (macqueenii
Y1) PN )TN DO APOYA ,TMINNDT NNNAN Y32 DININKD DINVYYL NDTHL IHIMYNDYN
TPDIVIINNY T DY NYANN DI YVDNVD MDIVIIN DTN DY NDDIANN NHONIN AN THN)
Y2790 NIINN DY DXVI9 19 NTIY .DMNONN DOININA DIV 48 TIN THIND MY IRV
oM WMy GPSH mminn apnne ynn mysnxa .GSM-GPS »MT7una omx NNy
DYINN MY P2 NTTI NYNIN NI2ATHN NIIND 2N PHN NXIIDNY DMIVPN DMIDIN DPNDIAD
PP D290 NAPN NYNINHD MIX MK .NNY Y92 MDY MDY DNNN 2N DMIPYY
NI PPN NPN NYNIND 121N — DINN DDA NPIY DT NYNIND INN-II19N N2
DNV NN MNTITON WX ,MAXENT mysnNa ana 910 ona bv v H1m
MNITONN D3 NXR TYMY DXWTNN NN I DY) ,Y20 NMNNY PON J9IN DXNN IDON NMINITONN
NN P2 MIINN DY NN NYNN IWARD 1IN DY ,0NOY DIN DX YNNI Y0 MNNYI 1DON

NaRtasly

Tarentola annularis %50 HHMND HNNAY S9N YN DINNY DINPY
11919 199 L2PRN OW 19237 INY

DIAN YN ,DAN DN NVIOIDNN ,TPNINND O’ - 1
AN 5N OTINVY WY YI0N NN - 2
dubiner(@mail.tau.ac.il
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MY SY NPY NONRNYY PNITHN MPNTIA DNNOIY NN §INND SYTINT NNVIDNVLN NP
DN ONMNINI) IPNIY DOONITN DI VYNNI PPN 21DV NYNN) TIND DMDY NYPN NN .DWONNN
PWNNRD L(PTPSNINY) S9OPN ANPD GNNA OVIAVNN NN DOMT DX (NP INY NP
MY WY PYTY,PNIHNN TPXNDN NDION XD NOWINND NAPN OY THNNND NI N NyoIna
NN NN TNNY DOINDN DIONIT IMYNNINI PNNIND VT XD .2ANA 72970 1Y N2 OY NN
D8N DN PIRNND DMIPOXN ,DMNNT DDRY MWW P NOD gNNN DX TV I NIND
12195 PNIAM NPAD NWY I1TD NYOINY .22ANA WTNHD DIDTH 9N NPPON DINVNN , MY VT2
G0N APRNNY DD IPNIN MNMIN PIDN OPIP ,MHNINT NOOIN DIDND MNNNN

NN NP

VNI NOVIAND ,NVYD D HNIWWY NWYS (Tarentfola annularis) N>I8NN MNIND MNNY
YTINNY DIVIY NIND .NNIION NN NYIY ,DMMPNRN NPNRNWYN I NN DPNT OTH-PY DD
NN IPYD NT GOIN NI LDTINVY Y7Y YAON NROITND WD 2017-2 NIATHN NORNDND POND
DN INNY TYIN 1Y, N0I) 1 — IDONIY DOVISN 2 NATIPN .DIDNN DTHL DOINY DINPY
MNYH XD NPNNYY DR DTN OMINY THOVYD I ,1PDNY 99107 Y20 NONY NISY —
NV ,DMMIVYN 0N 50 YW NN NYYON NP ,TAON ,MININ ,A0N DN NN YP
YTIN NIRIPD 1OV ,7208T WTIN IXIPY TA5M N2XPN ,AD1 NDNA DT DRI .ONIN NOPWI
POND IXNONY YR DMDNY NNIWYYN DX LPHRN DY DINTIND DY IR DOXIND DT — XN
YNNITN DN X\NOINM PPN NO AXRIPY 1OMYNYN DT 7257 .O0MDAVNN NTNNY )NINNIN
TIND 19T DIUND .DIND JATI NN NIANNID 1 NHPI2 YW OXIND DIDT — GNINN TIND
DNITN DY TN MIAINNY DONNND MDD NPNHYNY TI ,ANRD TPYNKID XOWD IWIM §NINN
N DMNNND NIN DY .JNT ININ 1ID NMIAPIN DIX DINA NYNNN NINTY YOIV 295, MOya)
YT N DYNDN DONNY NN MYIIN NN OMTI ,IMODIT GNNN-MIY NIINN PoN

JUNIND DN TN, DPNNOP DPNDIAD DNV DY TTHINNNY

DN 29991 PNINNNY ,NMINAN NYIYIN 93 Y9192 52 YINN MNIY
I Iy, 139Pn52 %)Y 20) TR L 12)T INY

DIAN YN ,DAN DN NVIOIDNN ,TPNINND 07 - 1
DIANDON )INDD -2

DIAN HNL,OTINMVY YWY YION NN - 3
dubiner(@mail.tau.ac.il

DNNN DX POLPNY VI DY INDID NN NIAVN WX ,PNN DIV NN NNON NN IRNDN
NN DX PLPNY IN (PIV3) MIN NX NPVYND 1D YOO NID N NMNON .N2D WY NOONIIN
D127 PN NINNDN YN .ARNDNY DOXONPHN OPTINY MNIY MDXT INNONN OMINNA .9IVND
(DMVP DN TNYNI) DONIKIVIY DNV DNIX PNDND NN NNOXN MDD NX 19WH
DMINNN NN SYIAX NN MIND .70 DINNN DIV Y9ON MY T2 (Felis catus) ndan NN
DYPYY DIT) N2 NIRNDN PAIYNN ,DOND DX DMIND DY NON)” 72 yom, 71N YIinNa
DOYN M9 LY DYV DXNVLYA NIN? IIN YAIND DXN VAP 1D NN AN X1 NN (NNNNI
DIMNND DINNDD OV 2W MNONNND OINN MNDIN P9ONX DY NN NN D OV .OMINN
25NN 2NHN DIN DY WAWN NN DT ONN PN T ,022I¥N PNIM NP DYV
DYANIP DNVNI ,DOYNNT IRV DN 270 Y9N DY MO MNIYN AR IMNYN .DVLVIVN
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1NN 1195 (DX DMINND NP 0.5-1) DNN DOPINT NNIYY (D221WN 1 100 TY) DTN MDY
T19-NDVI (2 m5n5 Pinad 2199 21,9271 Nnyy mMN-0> wn DY 0NN PiNIY 1P P21
MNONNI 92N YO DV (70%-D 40%-1) NPON MNPV NMOY NRYND .(NPNNNN MND DY
mMovn Yy mavn nyavn NN-NDVI 5 92702 89 wna 99 Yax ,0o2vn mpnan
AN OOYA DONINND PININ IO NAIPN MNOXNI KXY YIAX ,MPININ MNI¥NI NPONN
INY PYY DYTIN MY 50D DO TN ,DXWNN NP PNINND DNY DIVINRNDN ,NINNON
2 ONNND AVARD 9270 YOI 1D DOWNN DX N PIONR OXMN IRNDNN OXT T NMNNNA

2DMN-0 WIIND 207N NHIRMND DY IRNDNN MDA ,OTN 1IN INY PINT VLYY

M IN NINTPNRN NN §PINYA H7PR-NDIND PN 92 MPNY DITPND 1990
DI 0T NN BTV IIINLIPN AT N ODY HNNIAN ONRDLIND Y, DN TN

-9N TRTPRN NODINN NN HOYTND NNN,NDIND PNNDIN 12-NPNY DIYPN 1990 IPNN NTavN — 1
INAYY ,INY DMIP ON

,INNY NMAP IN-DN TPRTPRN NPYONN ,MNIPNIVYIY NN ,NDIND PNOIN DMIPNND TP — 2
INYY

Itay.mizrahi271@gmail.com

N 9N TNTPRN NYDINM D7PP YW NDIVA MIdYI, 2019 920XT2 OPIN 12 NPNY DWPND 390
1090 .OMTPNN DIWPN 210D PDIN ,TPNTP DRI HDI121 NOIND PNDIN N¥NI DWPNRN 1IN
S NNV YTIAY .YIVY 1AYIM WHNY 92 NN NPNDY TINYD ,0DPND INIVNA YTINY DIDPND
.DDIYAY XIND YAV NPNYD TN APNN ,92 NPND MMYPRI OXIDT MYN NN DN ODPND 1090
PN NN L0 YANN MIND (T292) NN NPHRIY? 92 NPN DI10H OAPN DIVPRN 1902
D2INN N2 DIV INNRD MAWNNY NINYY DVPNRD DMN OHYA DWVAPHN QDN ,ND 212ID)
NN NIVARNDY OIPN 2IPNY MYN NPADN DIYPRN 197D NXSIN . NN MINIDA 72 NYNY
114 n ©»N Y3 813 DWPNRN 127D YN NN 22 T2IVPIND 112 .0MN DINN) AXMN NI D19V
INND 92 MW HY NXI/M MTIY MTIN DIPNN DOYNINND DIVPRN 19702.0MY DIPN
TON WaWN T ;7IVI DIWPR NPTHI MPDIVN MORY DY NNIYD ¥TYN OIPNHN .DVPNR
YRNYND 52PN 102 21900 MY IR PMT) 19D NI DY DNIOPINDN DX0I9N DY DIVPRN

DDA YPN MOINI

92 NN OONN M OX 14.05.222 yin AG22-183R (Circaetus gallicus) ©WNIN MNXIPN
V9N DIDVN INNKY WYINY A¥ONN OV (DT NIN) DIDID) MMIN INYP PN DD NXIN IWUND
NANMN NN I2Y OV ,DIVPNRN 1279 DX YIN NAYNRIL DD 76 INKDY 9IVD NIND NIYNN N
POIND YALY TIMY NMYNN NN NN NNINN TIYY INND .07 17 NOWNIY NYN MIIN DY

0P INR NN (ATLAS) 050K AT7WN INMNPNN DR THXIN ,NINYN DIV .NDINN

NYN9 DY NYP AN DWPNRN 199 YN 24.3.222 Y AG22-034 (Buteo rufinus) >03y 1py
,(ANYNN 12NN XID) D190 DYDY 4 INNRY NI MDAV NI PONYP P ,9ND1 12Y [, WUKR)
VPN NV DIYPRD 121DID I2Y 1PN INKRD .PINNM DPYNA NDY VI NAVYNRN TYNN
DN MY INYIN INKRD 09> 401 GPS 27wn YOXR Th8N DM ¥yavN MY DV 79)d DXONY”

PV TPNOY YNNI DWNI NN MINRD T2y VINY NINID 7D 1N NINYN INRD .Y20N
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Comparison of survival and movement between wild-raised and rehabilitated
common Kestrels (Falco tinnunculus)

Eitan Duldner!?, Yoni Vortman?, Sivan Toledo*, Ran Nathan®, Nir Sapiré, Rona Nadler-
Valenci?

1 — Hula Research Center, Department of Biotechnology, Tel-Hai academic college,
Kiryat Shmona, Israel.

2 — Agamon wildlife rehabilitation center research lab, Department of Animal Science,
Tel-Hai academic college, Kiryat Shmona, Israel.

3 — Hula Research Center, Department of Animal Science, Tel-Hai academic college,
Kiryat Shmona, Israel.

4 — Blavatnik School of Computer Science, Tel-Aviv University, Israel.

5 — Movement Ecology Lab, Department of Ecology, Evolution and Behavior, Alexander
Silberman Institute of Life Sciences, Faculty of Science, The Hebrew University of
Jerusalem, Israel.

6 — Department of Evolutionary and Environmental Biology, University of Haifa, Israel.

Many wild animals are injured on a regular basis. Some of these animals are treated and
rehabilitated in order to release them back to nature and this practice is relatively
common around the world. Yet, the knowledge about the effects and outcomes of the
rehabilitation process have only been rarely studied. In this study, we compared the
movement and survival between common kestrels that were raised in the wild and
individuals collected as nestlings or fledglings without a major injury, that went through
the rehabilitation process, tagged and released back to the wild. Using data from the
ATLAS wildlife tracking system, we compared movement characteristics of the two
groups, focusing on metrics such as daily accumulated distance, max displacement from
the point of release/nest and home-range overlap and size. These metrics were selected to
examine potential differences related to post-release/post-fledging exploratory
movements of rehabilitated and wild kestrels, respectively. We hypothesize that the two
groups would differ in their movement and survival due to lack of well-established
parental territory and familiar environment near the nest, high levels of competition by
other individuals forcing the birds to frequently change their foraging area, lower
foraging success due to lack of parental care following fledging, and no family ties to
parents and siblings around the nest site. This study will shed light on possible effects of
rehabilitation processes on the post fledging movement ecology of juveniles, and will
contribute critically missing knowledge to improve applied rehabilitation practices.
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The effect of antibiotic and artificially induced magnetic field on magnetic
orientation in migratory passerines: examining the symbiotic magnetic sensing

hypothesis.

Gaya Sherf!, Anat Levi? , Eviatar Natan?, Yoni Vortman?

1- Hula Research Center, Department of Biotechnology, Tel Hai Academic
College, Upper Galilee, 1220800, Israel

2- Hula Research Center, Department of Animal Sciences, Tel Hai Academic
College, Upper Galilee, 1220800, Israel

3- The Aleph Lab, Oxford, UK
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The ability to use earth’s magnetic field inclination angle for orientation and navigation
exists in various organisms, including invertebrates, vertebrates, and bacteria. Although
much effort has been invested in unraveling the receptor and the mechanism behind this
ability, the results remain inconclusive. The 'symbiotic magnetic sensing hypothesis’ was
recently proposed, suggesting that magnetotactic bacteria symbiotically acting as
‘magnetic-sensors’ for the host. In this work, we examined the changes in the magnetic
orientation of ’'migratory restlessness’ in FEurasian reed warblers (Acrocephalus
scirpaceus) under the influence of antibiotic, while manipulating the magnetic field
around them. We found that reed warblers exposed to short-term antibiotic treatment (12
hrs) had significant magnetic-orientation (south-west, regardless of season). While reed
warblers of the control group surprisingly showed no significant magnetic-orientation.
Further the differences in directional variance was significant, the control group had
significantly larger directional variance. We hypothesis that individuals from the control
group identified the magnetic noise induced by the artificial magnetic fields produced by
the power supply. Taken together this unexpected result may demonstrate the sensitivity
of passerines to magnetic noise and possibly the effect of antibiotics on tampering this
sensitivity. Assuming our interpretations are correct, we consider this results as indirect

experimental support for the symbiotic magnetic sensing hypothesis.

9NNN NN MNYYN MAPIN NIDINA NN DIYIP DI99TN MK §IVINY N’IYAY
19590 977 1N 0P
.3498838 NAXN , NN NVIDINN,MNIDIAND NN NPNDYADI NMIPXIDIAN PNIOPIAY NN — 1

vosefkiat@gmail.com

,DNOVNY DIITINND OXWIAND DNV TPIPID MNDN MNP DIXNOYY DYAVIN MIAPN DN
,MIDPAN IMPYI DY I 1IN WAWND MNYY DMONN DY DY WIANY NN .NPNIYIN NDNTD
TOPMND NN NN YOOO OMYY MWD THIPNT NMWIAN-IT SY MOOYNM DNINN
DY IN ON-12 NOOVUNI NINDSN DY WAV NNIVY NNIN DY VIVIPN NTNI NMY .1OYILM
.DYANWNI HY IR DINNNN X090 NI VI Y99I MHINN YN NITPIND NNNINNN DY NNXIVN
NN NN 19NN YR MDD NN PONNT NYIAPNN MXND NPNYAX ,PYN MNP 1172
Sy D) YWD 1991 MXN YW MNYN NN D910 NMPYN DINDNI MDD NN PYIN .AWTNN
NTN OO NRYN DY IPNNA VI DY IMPYI DY WAUND MUY IUR DM ,NONN IRIN
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MND DY 2PN IYPA NNND) ,MIAPIA KD TR,V OINPON DY DI932 NN NN DY NPNYINN
)99 .Y DY D) YN J9INDY , D207 DY DINTPIND DNN 22OV MATMNM 2V IO MISN
2PN YNNY MUY NAPIN DY NPNIYIND NTNHI NON 1IN MAPIA 2FM 930N MSN NIN 9N
Y01 ONNN DY NIRNIN NPND DMWY IPNNN IRNNND DININ DY THITIPON MISDNDIVININD WIND
OV NPOVNND YIND ,NAPIN NN NIPNL ,DONNTN TARND YN TWUNX MIAPN OXOF P2 M)
TNNA NIYN OMN TONN NNON ,MXNN NIPNI 12N D DX THDN DN DINRNND .NIPNIN ININN

0NN NN XY, PHN NN DAY ,MNY DY O»NN

T9NIY? 198M NNYYI ONN — YIATH NH99)

920 2N

AN DN NVIDIDIIN DN HOYTND NOVNPAN ,MNDINRD 190N M2

Sever.zvi@gmail.com

TINNDD TN ,NMY MY SNY DNSMN DN TO) ORIV NPTHI DIDOYI NP PN MY

NN, Mellivora capensis,waTn 1Y) NOPNX DY DY 59MNONNIT 1N NN, Meles meles,
Y MY LY NPITYN MOLYNHNNIT MINN NMINKRND DNY .NPMION NV DY IINNNNIT PX)
INAYY AN 15992 WATH )

XD OTY T OWIN YTI) TN NAND YATH NP NMDIDIINRY 2021 2 WV TN NNRY HWnd 1o
YTN) XIND DT P WIAT NP TYN (2019-2021) DNY 3 TWNA XIND 22N MNYNND VSNV
2022 2 99N ,0°)1) Ya0N NNNY MY Y10 NN ,MNIDPR PN DN 9D O 9T .OUON
LOWINR Y)Y NTHN PAND 1N DN XD WAT NPPN NIND 22ANT D2 MNYNN NN MYINY
LOWIN YTN) 2021 MHIVA YIINN T2 WIAT NI NN DMN 12 TTY 1T DNDIYD

SIRIVIND NN D) M ) TR ,NPIIAND DIV 01T NINNRD WNHN WIATH NPIP) DININ
ALDMINPIIVI YR GN) PRIYI

NAND WIAT NP IOK) DN ONMIND DX O) JIVIOYW PNVOY IPD NIIYY MDYN W 1D DY TUN
DNTIPN NNNND DY DOYIWN NIV DYV NINKD AP0 XIND

The Black Desert Beetle Paradox Reexamined and Resolved

Berry Pinshow!, Ella Agra!, Ariel Drabkin 2, Natanael Ndilenga?, Thirc Nguyén Thijt J.
Scott Turner*

1. Jacob Blaustein Institutes for Desert Research, Ben-Gurion University, Israel

2. School of Zoology, Tel-Aviv University, Israel

3. Gobabeb Namib Research Institute, Namibia

4. State University of New York, College of Environmental Science and Forestry, USA.
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Why would a diurnal beetle in a hot sunny desert be black in color? This has been an
enigmatic question for many years because by being black the beetle would seemingly
absorb much radiation and become extremely hot. Nevertheless, black coloration is quite
common in desert animals. Brown-necked ravens, for example, have jet-black feathers,
and the mechanism they use to dispel heat has been described. By contrast, although
many hypotheses have been proffered as solutions to the black beetle paradox and some
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empirical research done, there has been no unequivocal resolution. We reexamined the
“black beetle paradox” by testing two predictions: 1) if the sub-elytral cavity functions as
an insulating layer, a beetle’s operative (7¢) temperature will be lower than its surface
temperature (7); 2) if beetle 7: is coupled to convection, then posture (prone or stilted)
will affect differences in 7: temperature more than does size. We measured 7; and 7 in
20 prone and stilting black tenebrionid beetles, Physadesmia globosa (large: five prone
and five stilting; small: five prone and five stilting), s species abundant at Gobabeb

Namib Research Institute. We made temperature measurements of beetles in full sun and

subsequently shaded to calculate time constants. The time constant () indicates the time
it takes, after a change in conditions, for a beetle’s body temperature to approach a new
Te. Our results confirm that the sub-elytral insulating layer and convection together
combine to prevent black beetles from overheating in hot sunny deserts. We concluded
that black coloration, in fact any surface color, has little effect on a beetle’s body

temperature and the effect of size is negligible.
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Sex differences dictate the movement patterns of striped hyenas in an
anthropogenic landscape

Einat Bar-Ziv!", Simona Picardi?, Asaf Kaplan3, Tal Avgar?, Oded Berger-Tal!
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Large-carnivore populations have been experiencing massive declines in the past
centuries in extended parts of the world. Habitat loss, fragmentation, and depletion of
natural resources are some of the main causes of this decline. Consequently, behavioral
flexibility, enabling the exploitation of anthropogenic food resources in highly disturbed
human-dominated landscapes, is becoming critical for the survival of large carnivores in
the Anthropocene. Nonetheless, these behavioral changes increase the potential for
human-large carnivore conflict. We examined how human disturbance and anthropogenic
food sources alter the behavior of striped hyenas (Hyaena hyaena) in a human-dominated
landscape in Israel, and whether differences in life history between males and females
affect their reaction to such disturbances and consequently their level of exposure to
humans. We used a Hidden Markov Model on GPS-tracking data for seven striped
hyenas to segment individual-night trajectories into behavioral states (resting, searching,
and traveling). We then used multinomial logistic regression to model hyenas’ behavioral
state as a function of the interaction between land cover and sex. Females traveled less
than males both in terms of average distance traveled per hour, per night, and nightly net
displacement. Most steps were classified as “searching” for females and as “traveling”
for males. Female hyenas spent a higher proportion of time in human-dominated areas
and a lower proportion in natural areas compared to males, and they were also more
likely to be found close to settlements than males. The differences in life history between
male and female hyenas may reflect different motivations for space use to optimize
fitness, which affects their exposure to humans and therefore their potential involvement
in human-wildlife conflict. Understanding the mechanisms that lead to behavioral change
in response to human disturbance in male and female hyenas is important for adaptive

management and promoting human large-carnivores co-existence.
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Jackie the jackal: Anthropogenic hybridization or incipient stage of self-
domestication?
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Phenotypic variation in natural populations brings about a debate relating the phenotype
and occurrence of domestication features. Mammalian domestication is a widely
researched process, and theories discussing its mechanism are copious. Whether wild
mammals actively caught by humans to exploit their beneficial traits, or did they
approach the emerging human settlements, taking advantage of this proximity to acquire
food, and becoming passively domesticated, is still unsettled. Here we report the case of
five golden jackals (Canis aureus) with atypical morphology observed during a camera-
trapping wildlife survey in Northern Israel. One of these individuals was culled (under
permit) and sampled for DNA and morphological analysis. We tested Maternal and
Paternal genetic origins, performed an STR panel analysis, and carried out a skull
geometric morphometrics analysis. The individual was identified solely as a jackal. The
atypical morphology suggests three main possibilities: A recent hybridization event with
dogs, de-novo mutations, or the possibility of self-domestication. When viewed in the
context of the jackal as an overabundant species in Israel, the rural outline of the surveyed
area, the abundance of anthropogenic waste, and molecular and morphological analyses
results, the possibility of an individual presenting incipient stages of domestication
becomes plausible.

The Black and Yellow Spot Pattern of the Near Eastern Fire Salamander
(Salamandra infraim-maculata)

Gad Degani!, Gad Ish Am?, Amit Biran Ish Am?, Amir Marshansky?, Sivan Margalit!,
Eitan Nissim?, Hava Goldstein*, Niva Ahkked!
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Technology, Tel-Hai Academic College, Kiryat Shmona, Israel

2 Kibbutz Sasa, Upper Galilee, 1387000 Israel

3Kibbutz Yehiam, 2512500 Israel
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The present study describes the different color-pattern phenotypes of spots on the black
back of Salamandra infraimmaculata in three habitats at the southern border of its
distribution in Israel. At Tel Dan, we photographed 454 salamanders in moist habitats
where water flows year round; 100 of these were sampled to measure the percentage of
yellow and black color and the number of spots/blotches. At Kibbutz Sasa, 201
salamanders in a semi-arid habitat were photographed, of which 62 were sampled for
measurements. In the semi-arid habitat of Kibbutz Yehiam, 200 salamanders were
photographed, and 60 sampled for measurements. At all sites, about a third of the
salamanders were photographed more than once. For all populations, yellow spots on the
salamander back were found in one row, two rows or scattered. For two indices
(proportion of yellow/black and number of spots on the head), the Dan population (river,
where water is available year round) differed from the two other populations (living under
semi-arid mountain conditions) of salamanders. The number of yellow spots on the head
of the salamanders in the three populations varied from 1 to 7. In all populations, 4 spots
was most common. In the Dan population, there were significantly more salamanders
with 1 to 3 spots on their head than in the Sasa or Yehiam populations, and the pattern of
head spots for the Dan population differed significantly from the other two populations

Enhancing bat activity using echolocation calls for improving pest control
management in the Arava, Israel

Einav Adi!, Giladi [tamar?, Schackermann Jessica?? Korine Carmi!
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3-The Arava Institute for Environmental Studies
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One of the main goals of sustainable agriculture is to adopt environmentally friendly pest
control approaches in order to reduce the amount of chemical pesticides applied to crops.
The use of natural enemies for pest reduction in a conservation biological control
approach (CBC) is one way to achieve this goal. Understanding the behavioral ecology of
natural enemies, such as insectivorous bats, is of high importance in order to use CBC
efficiently. We used playbacks of echolocation calls to attract conspecific bats to crop
fields, based on the knowledge that bats are attracted to conspecific calls. The feasibility
of this new CBC approach was tested with playback manipulation using ultrasonic
speakers to broadcast playbacks of echolocation calls of two common desert-dwelling
bats, Hypsugo ariel and Eptesicus bottae in crop fields of melon, pumpkin and onion in
the Arava valley, Israel. We used acoustic bat monitors and counted bat passes to
quantify if such manipulation does enhance the bat activity over crop fields. We predicted
that the manipulation will mainly enhance the activity of the broadcasted species, but not
that of other species. We found that when baseline bat activity (i.e. without manipulation)
was low, none of the species was affected by the manipulation. However, when baseline
bat activity was high, the broadcasting manipulation slightly enhanced the activity of H.
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ariel (for a short temporal time), whereas it reduced the activity of E. bottae. Our results
indicate that applying playback manipulation in crop fields for enhancing bat activity
might have a small potential as a long-lasting bat activity enhancer, and consequently, its
uses for CBC approach towards sustainable agriculture are still in doubt.

Daphnia’s trunk limbs, P3 and P4 are not filters

Moshe Gophen
MIGAL — Galilee Research Institute, Kiryat Shmona, Israel
Gophen@migal.org.il

The operational function of the trunk limbs (thoracic appendages), of Daphnia, P3 and P4,
was indirectly studied and is a long-term disputed issue between “solid walls” sieving
filters, not by sieving alone, sieving is unlikely process for routine particle collection,
particle capture is not a simple mechanical process. Renovated direct observational
examination of cinematographic slow-motion film and magnified solid photos of tethered
Daphnia filmed by high-speed camera (250 frames /second) resulted a clear interpretation
presented in this paper. The Daphnia’s feeding mechanism achieves particles abstraction
not by sieving.

Isolation and characterization of magnetotactic bacteria residing in animals

Moshe Leibovitch!, Eviatar Natan?, Omry Koren3, Sondra Turjeman?, Borris Fichtman?
Daniela Zinssmiester* Yoni Vortman*
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For the last decades it has been shown that a variety of organisms from different taxa
have developed the ability to sense earth’s magnetic field and therefore gain a »sixth
sense”, magnetoreception, used for orientation and navigation. Although the ability to
sense the magnetic field has been known for 50 years, the identity of the sensor remains a
mystery. Recently, it has been suggested that symbiotic magnetotactic bacteria (MTB)
serve as the underlying mechanism of the magnetic sensor (”symbiotic magnetic sensing
hypothesis”). Using specific primers for MTB species, we examine the presence of MTB
species in animals of a wide taxonomic range (e.g. birds and earth worms), in different
tissues and organs that are suspected to be colonized by MTB within the host. We
demonstrate that different MTB species inhabit various animals, and that certain MTB
species exhibit differential abundance across different hosts. Examination of MTB
composition within specific organs is currently underway. Unraveling the location and
composition of MTB in animals may shed light on the possible role of MTB within the
host species. Further, it is a crucial step for further research focusing on the “symbiotic
magnetic sensing hypothesis”.

36


mailto:Mosh.leibo@gmail.com

37



Using Object detection algorithms to study whether hunting perches increase raptor
presence in agriculture

Naama Ronen!2", Anna Brook?!, Motti Charter!?
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Raptors have been used as biological pest control of rodent in agriculture since the early
1960’s mainly by the addition of barn owl nest boxes. One of the major challenges faced
when controlling rodent is agriculture using natural enemies is that farmers have no
efficient means to increase raptor number in specific fields. Hunting perches have been
studied in the past mainly by using observers or trail cams and even though some of the
studies show anecdotal evidence of an increase of raptor numbers there is a still a need to
quantify the effectiveness of hunting perches by nocturnal and diurnal raptors. Here we
compared the presence of raptors in 10X10 (N= 42) plots of three different treatment types
(hunting perches, rodenticide, and control) located in 4 alfalfa field in the Hula Valley.
Solar power camera systems were added in each plot for 5 days that took RGB videos
during the day and infrared videos during the night. Object detection algorithms using
machine learning were used to detect birds in each video frame, then objects in sequential
frames were tracked, each track representing one bird appearance. These results were
first automatically filtered based on features (size, duration, trajectory etc.) then manually
filtered to include raptors only to determine the behavior (perches, flying, and hovering)
and species of each track. Adding hunting perches increased the amount of time spent by
raptor by thousands of percent compared to the control and the rodenticides plots. Even
though the number of occurrences of by both barn owl and black-shouldered kites did not
vary between plots, the amount of time of both raptor were significantly higher in plots
with hunting perches. Adding hunting perches to specific locations in fields is an

inexpensive way to greatly increase the predator pressure of raptor.

Predator produced nitric oxide serves Pseudomonas aeruginosa mobbing target:
context of bacterial reaction to NO

Nimrod Shteindel ¥, Alon Silberbush !, Yoram Gerchman 1 2

1. Department of Evolutionary and Environmental Biology, Faculty of Natural Sciences,
University of Haifa, Haifa, Israel

2. Department of nature and ecology Oranim College, Kiryat Tivon, Israel
Nimrod.sh@gmail.com

Pseudomonas aeruginosa is a common opportunistic pathogen found in many
environments. Like many bacteria it is exposed to predation by protozoa and in response
developed several predation avoidance mechanisms. One such mechanism relays on the
type three secretion system, a nanometric needle enabling the bacterium to inject a
variety of toxins directly into the cytoplasm of a cell, requiring a direct contact with the
target. This work look into the bacteria ability to target phagocytic predators using nitric
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oxide is a small uncharged radical, produced in uniquely high concentrations in the
phagosomes of many phagocytic organisms. Nitric oxide diffuses outside the cell and
could therefore serve as an effective indicator to the presence of phagocytic bacterivores,
triggering predation avoidance strategies in prey organisms. Here we show that P.
aeruginosa is attracted to bacterivore paramecia and can interfere with their phagocytosis
process. Inhibition of the paramecia NO synthase enzyme reduces the attraction of P.
aeruginosa. Our results could explain the perplexing reaction of P. aeruginosa to nitric
oxide, where nM concentrations result in dispersing of biofilms and an increase in the
number of planktonic bacteria able to target predators while uM of nitric oxide indicate
that the predator in close proximity, inducing adhesion and activation of the type three

secretion system.

Cellular Senescence and Inflammatory Response in Long-Lived Fruit Bats
Cultured Cells
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Bats attract attention not only as flying mammals with unique bio sonars and outstanding
tolerance to pathogens. Most bat species demonstrate exceptional longevity as their
lifespan exceeds several times other mammals with similar body mass. The Egyptian fruit
bat Rousettus aegyptiacus is not an exception, with a lifespan that can reach 22.9 years.
Aging phenotype in wild long-lived mammals has been in focus of our studies. Cells
from the blind mole rat, Spalax, show a unique ability to senesce without the expression
of the canonical pro-inflammatory senescence-associated secretory phenotype (SASP);
thereby, promoting healthy aging. The exceptional longevity in bats motivated us to
explore the senescence phenotype in their cells. The goals of our study are to 1) optimize
the cultivation of Egyptian fruit bat lung fibroblasts, ii) test the limits of their
proliferation, and iii) determine their phenotype under both replicative and stress-induced
senescence. We hypothesize that cellular senescence and stress-induced inflammatory
mechanisms in fruit bats are different from short-lived mammalian species, and the
composition of the SASP factors is similar to the phenotype found in other long-lived
species, such as Spalax. The proliferation activity of bat fibroblast, along a wide range of
passages, revealed an unusual lifespan in cell culture. The cells successfully proliferated
up to 29t passage before entering senescence, in contrast to the observed correlation
between the number of cell passages in culture and the body mass rather than the lifespan
of mammals. Noteworthy, cells from long-lived small mammals, such as Spalax, survive
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up to ~6 passages in culture, an observation that introduces a unique aspect in bats. We
also tested a number of senescence and SASP dynamically-changing markers, such as

p21, p53, IL6 and ILP1. This research will enrich our knowledge about longevity and
senescence-associated secretory phenotype in wild non-model organisms.

Development of a specific enzyme-linked immunosorbent assay for determining
FSH levels in Green sea turtle (Chelonia mydas), using recombinant gonadotropins
Osher Soffer !, Rubin Olga! Levy Yaniv 2,Joseph Aizen V"
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2 The Israel Sea Turtle Rescue Centre, Nature Parks Authority (NPA), 4029700
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Joseph Aizen
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Follicle-stimulating hormone (FSH) is involved in the regulation of essential reproductive
processes such as gametogenesis and follicular growth. There are presently no specific
immunoassays for measuring FSH in turtles. Recently we produced green sea turtle
(Chelonia mydas) recombinant (1) FSH as single-chain polypeptides using the
methylotrophic yeast Pichia pastoris expression system, and polyclonal antibodies for the
recombinant FSH. In this work we developed a competitive enzyme-linked

immunosorbent assay (ELISA) for the measurement of FSH levels in plasma samples

from green sea turtles. We used the rFSHBa for standard, rFSHP for coating and a

specific cnFSHP antibody. The sensitivity of the assay was 0.13 ng/ml and the intra-
assay and inter-assay coefficients of variation were 5.54% and 13.52% respectively.
Parallelism was observed between the linearized FSH standard curves and the
corresponded serial dilutions of green sea turtle’s plasma samples. We also observed
parallelism between the linearized standard and serial dilutions of plasma samples from
the loggerhead sea turtle (Caretta caretta), hawksbill sea turtle (Eretmochelys imbricate),
and African softshell turtle (7rionyx triunguis). The ELISA was used to study the FSH
plasma levels during the reproductive cycles and was compared to hormonal steroid
levels. This revealed a positive correlation between FSH and estradiol levels in females;
estradiol levels were increased immediately after FSH elevation. In addition, nested
females presented an increase in FSH levels prior to progesterone elevation in April,
slightly before egg laying. These specific ELISAs will increase our understanding of
gonadotropin functions, and their effects on reproduction in the green sea turtle.
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Ergodicity breaking in area-restricted search of avian predators
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Quantifying and comparing patterns of dynamical ecological systems require averaging

over measurable quantities. For example, to infer variation in movement and behavior,
metrics such as step length and velocity are averaged over large ensembles. Yet, in
nonergodic systems such averaging is inconsistent; thus, identifying ergodicity breaking
is essential in ecology. Using rich high-resolution movement datasets (> 7x107
localizations) from 70 individuals and continuous-time random walk modeling, we find
subdiffusive behavior and ergodicity breaking in the localized movement of three species
of avian predators. Small-scale, within-patch movement was found to be qualitatively
different, not inferrable and separated from large-scale inter-patch movement. Local
search is characterized by long power-law-distributed waiting times with diverging mean,
giving rise to ergodicity breaking in the form of considerable variability uniquely
observed at this scale. This implies that wild animal movement is scale specific with no

typical waiting time at the local scale.

Sperm Competition in a Polygynandrous System
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Reproductive cost is a major driver in determining the life history strategy and the
dynamic interplay of individuals. This cost generally leads to a trade-off between
reproductive success and survival. Variance in lifetime reproductive success (LRS) within
a population increases with increasing sexual selection. Males tend to experience stronger
sexual selection, due to their LRS depending more on the number of mating partners than
on their own survival/health. Thus, in species where the disparity of LRS in males is
greater than in females, sexual selection will be more likely to affect male traits (e.g.,
body size, antlers). Systems with alternative reproductive tactics (ARTs), where there are
two or more tactics used by males to gain access to females (e.g., residents & bachelors),
can arise due to a behavioral response by subordinates in order to compensate for high
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variance in LRS. Sperm characteristics are male traits that can be selected for and further
influenced by ARTs, due to differences in sexual environments, such as sperm
competition. In polygynandrous mating systems, both males and females mate with
multiple partners, thus reducing variance in LRS and presumably lowering sexual
selection. Here, we use the rock hyrax (Procavia capensis), a polygynandrous species that
exhibits ARTs, as our model , as the influence of sexual pressures is unclear under both
ARTs and polygynandry. To test if differences in sexual environments between male
reproductive tactics influenced male sperm traits we used social network analysis
coupled with sperm analysis. Across 2 field seasons we obtained sperm samples from 17
males, sampling both pre and post breeding season, and equipped 22 individuals (males =
7, females = 15) with proximity collars to construct proximity-based social networks. Our
results are expected to shed light on the tactics that males use and the reasons for their

subsistence.

Magnetotactic Bacteria are ubiquitous: see for yourself
Daniela Zinssmeister!, Eviatar Natan?, Yoni Vortman?

1. Hula Research Center, Department of Animal Sciences, Tel-Hai college, Kiryat
Shmona, Israel

2. The Aleph Lab, Oxford, UK

zinssmeister.d@gmail.com

Magnetotactic bacteria (MTB) are prokaryotes that can be found everywhere in our
environment. Few decades have passed since their discovery. While to date about a
hundred species have been described, many more have not been identified. MTB are
found to use nanometric chain- like structures to react towards the inclination angle of the
earth magnetic field. Even though their ability to produce either magnetites (Fe304) or
greigites (Fe3S4) raised broad interest in the medical sector, still, little is known about
these bacteria, their lifecycle, ecology and abundance of species.

Here, using the hanging drop method, we demonstrate MTB richness and abundance.
We further demonstrate the method’s power to detect MTB species in water
environments, to monitor their annual cycles and detect their abundance. Further, we
monitored the water of the Agmon lake (North Israel) for one year on a weekly bases
using the hanging drop method. This visual examination of water samples revealed
several presumably undescribed species. We further examined seasonal fluctuations in
occurrence, richness, abundance and behavior of diverse MTB species. We invite you to
experience and discover our new insights observing MTB in action- by using the hanging
drop method in an “hands on” experience.
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A0)250 DY MMLDININN TNPI DPHIN DNV TPV DOPNNN DIV YW DNYOWN
DYPN NMLIVONX MIN ,DIND DY 1NN TPYNNRN MY MNNY NN DIVIND 19N DINNNIN

JPYNRD MIXIDAND YNDA0M MIOPRD YPIN MNNYI DIMYTPN DIVIND DV

Y71 Y I9IND NPNIINIIIND NIPINT 1NN NPIPWN NPIINN OV TNN NN NIXPL NPD)
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v N¥IPY .01 11500-5 N2 D101 DY NP NYITIN DITINTVVLN NXIIAP DN OINNNTD
NTPND DY ODTND WHN OPYN) DMPIY DMN> DXNINONRNND INON PYY MNNVINDS TP
P9 Y DNY YNINOPTING NITO HYW DIMXN ,I0N 13-D TY YN DINIRY DIWUNI (1107 7)1 MDD
TPNINNTAON DY 7PN MSIMAND IN NN DOOVYH OMPNN .(NTNIDN) 1D THX PN
ONNN DY NPTAND A¥PN NN PHAY 7N DY .DYTN) DIPN D) NNHA TN DXOYNY ,NDD
TN 59D DT DN DYDA .0V DYPY INPA DITHIN DNMN DIV NN VN ,DINNNTAYN
240 DONNY ,DN 2900-H DXV 23,000 DY 20T TN ,09) MINN LN THIN UK 2NN
DMMPYN DY MNPINIAND 2PN DX NN ITTHN ONN) DY NI NONNNIOIV INND . YTHD)
TONN) NPIITNANN 2A¥PA NNV NINND 1NN PVIMNMDAN NV NN ,DNINNTAD DY NN
PINI NYNN NND NAXNIN T 7PN NMPHI TPNINNTADN DY NPNIDIAND 28PN (NSND IN
RN NNT NNYY .Gekkotay [guania MR ©PNTDNNN NPWN YANPA NONRN NDNIN 90N
(DWUNN DMNMINONNN NODOY N¥ApPN) Pythonomorpha-n Scincidae 29p2 ©¥aspa N8NN
MYNNND UNIY OPTINDY DIRYPYP P2 IV DPNIDNOMNN NN NN NN ,TI0 o
TINDI9NN NI IN NN NN NN DNRN P oNY N Yy |, Principle Component Analysis
NN TINT PPN PNTNADN OPI) IPNNN NNPN D31 UK SPTINDY DIRYPYPN NXIP DV
N1 TMN NN MDD MXIAPN NNX DY 71PNDINNNN OXRM ,(DIRYPYPN DY MINNINN
morphospacen NDAN NMYYI NONX MNP DY TPNIARN TNINOY NXIND .7V DY TUNND
morphospace YOON DIRYPYPN TWUND DIRVYPYPN DY 1T TIN2 NMPN NNdN YR YPTIND HY

.2NY N NN

7592599 193N 93¥Y NNTPNN NINHANN
MNHND IPNY NN NNYIN NYIINN DIYNMN DINYHN

DINAIN DN, TV N, TV TN
DOV NIV NVIOIDININD NN TININAN ,MNNIPNRD NPONNHN
ohad.peled@mail.huji.ac.il

°N92N M5 DY MNNANTN MTIN DPARNYN DMIPNNDY PIND STV 0NN 01NN OXPIN
OV MNDIAND IPND TPNONN NWNIN ONIIN NIN TN DY 19T XY NN ORI DN INKN
D NN T DY), TPURD :NPMIYHYND MO2NHD NI DMK NP DY NODIAN DOPIN MIIN
DV MIXIZIAND D DYV NN NI VY R NNIN .52APNI TN MNNNND NPNIAN NMON
DR DRV NNINN DY NDDIIN NN,V .Y MIAINN OXID NHYNI NRTPNN NPNIIN
MYHN NN NINXIN DPXR AUR YN /NPDVINAINT NPNIIN MNT PHN J9IND DINN

DONNI-NYINY PMND IY) VNN NN .OMN DY NMINNANN INOND NMIITIND MMINPINAND

9915 NY DN TON .NANT MIAD NP T-DY MV YN RN DY Nooannn (’data-driven”’)
MNTPNN NPIVN MLV NYHNYN .1PNIIN M2ONNID MMNMYPN MNON 17-) ©¥N12T PN 77
NN PPONYY TPNIIN MIADNM SY NMY MNT PRI INYND TN DY NPLINDD MPIIOV)
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MYSNNI OPIN TIIN PPN JPIND INND MDD NPYUKIN 1PONN INT .FIHINIAND JMNNIND
D270 "N NN NP NYNAY dimension reduction)) OY 127D NTIN NPOL .DMNMIND OITTNH
812 12N YNAT : DMVIONMN DXLV NYIDY .DMIPOY DPNIAN DIVND NYAIN TY NYVIDVD
ININ YR NPONOPLN MXAPN INYND NP2 OXTIMN PN ,\PW-MIDN DXNIAT WIAT-INAT HY
DMNX D»NIINT DXDVNOT . MVIYVI MIIND INTN OMN NNINND — PN INY IN MNS NN NN
TPNIDIARD MNY . ,MNYN NPNIAND NN NIY 1IN NIMINRN NPON NN DNNIN DN INNIND
, Y27 ON2T MNNANND 1D>NNY DXV TIMYHWYN NMOY DY TyN NdXNIAND MIAINND NN DY
The ) ©9YTN DMPIINIAND DIAYNN NNIXRND THN PN MION ONATM ©IAMIAN dNAT
D2VDNN YR DN DY MOPIAN PN PV NwSNN (Cmajor transitions in evolution
PN (D9NDN MNIATY DPLVPIN LYY PNIAT) MINND NPHIMNDPLN MSIAPN DY DMIVPINIAND
SNN-OR 2P0 MOPYN PR TPNIAND MAINNND NN NPOYY ININN 92T ,N2IN2 ONON)
D»NI2NN DXVNON NYIINY NN DXANT DMPNITAN D¥OHNN DITHN DTN NHNNN
DY NN NAPYNY TN NTMY SNTIAY XD 19INI .NMINDKIN O1N NPIVIVON DININ IINNY

2AN92NN DYV DMV DYDY DIXMN NN NN NI DY DIPN A

N9INYN NONI NNIIND MNYN NN Y217 193N DINID
D399 ANT D YX-YN 11D N N0 NN N9 DN

NN NVIDIVININ,MINIVIAND 11991 ,1PNIIN NIPINAX TPNDPAD NN
eprivman(@univ.haifa.ac.il

Cataglyphis nMNYN NOLINN HY NPDIZIIND .0M»NIIN D)2 DY PN DINNN 01NN OXPIN
.MH2YN 790D MINKDY ,NNNX N9 MY NIDNDNI MIAVINT — SNIIND NI NNY NI niger
, T2 90 PNN DR 30 NAXT AT NMWYY YLV DD NY DX PITAY YTD PP NPPO NI
1IN L(NPVI NATIP) OV (NNAPIN) O1NNMINN OMNIN NITYA NPNIANN NN NN 1NN
,restriction-site associated DNA sequencing (RADseq) nvown n7tya jp 9910 mnnnT 20
DV TINI MR NPT O1ONN DNNN THD DY 0NN DNIND P9IN MM 1D NIVIRY
DIOTN .NPNIAND MNXN MNY P2 027 ODTAN DINN 2 DM DY DXOID ) PYID NNNYD
NYTA TPXIANIPI MW XOY DTN DRINDIION DY MNY MIXRD SNY PYOY T2 DY DyN NN
NOMIN OINMION TINRD ONND P2 NONNRND .(supergene NNIPIN NIYN) PN MINNNIOD
TPINIAN NP DNY PRY OMINK DIIN) MID MW DI N2INN NNIT OV NN Y NN
PNDIAND 2V WY NINNY NYDIN NN IR 199 (Formica & Solenopsis) NNNYN NOMND
MY NNNYN NVINI IINN P D9 YNIIND DNIMNDN IDON DINON MW .0MNIIN 0NN DY
TN TYNN DY VNN 12T PINITNDVINN DINIIIDY YNIINN DIIIIOM P2 NPIN NPNRD
ST95 ORINKD PN X DOVANND NMINY ,DXINNKD DN NNAN) XD 1N NYIN .OIMMIDN DY

.DINMIION NPINRD NMYP NT PNV DIWWN NN
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239759 ©IPIN ,HPONNA MYV 107 ANY

6997801 2>AN YN ,2XAN HN NVIOINN,OMNN YTNID NVIPIN ,PNNINND DM - 1
271N ,94305 T1INDOYP ,TNNVO NVIOIVNN,PNOPIAY NPYNNN — 2
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197 ,09128) NPIN ,DXANTD X1 INPN MIND ;N2 IR INMY THY DY NPNIDIARD PINN
D212 DN ,NMDIVIIND DXPTI) DINNY D97V TYND .0V DIPIND DY DINDN DN
YIOND T — N TINND PIDNY 17 IR, TRN TSN OONTPY M YIAYTY 11D — /OYTY 9902 TPNRnnd
2127 R TTIA YXNMY GNV ,NNT DY .PIDND NYPY T20 TIND 1MV 1OP” 970 DY MINNN
VY 1PNYIN NPNRY .OXOMY MINX YIDNA PXNIN) JIT 12320 DOV 1720 D11 970 ODnd
DAN ,THND DAMY NNINNI OYNNY D9V DY HPNY TI) NMDIVIIND YNNOY THNN NN aND
IVI-IOP GIVI-GNV DY OVNPNN TN VNN’ N IPNNA .IN DITY IV DY MINNN : TN W
IN,DTAD YOP IV TIXD TINDD 01D DN : NPNIAN NTNID MYNNNI OXTMD DNV 1Y NT)H
PIPPOINY (DYNNNN) VIPOINY DYTIND DX9VN DY) IV TPNRNnY Y10 XNV THY TIndd
ITNY TN ,DXPTI DN DYV DYTHN ON D NN Y TINN HYW 0NN MM (09 »an)
NN DY DM MMOY  NXT NN .IMDIVIIND LYINNY 9127 PR INMY THN  TPPN
AN .DIDIIND LYANND YNMY THND DMIVIND ,JOP 9IV DY 1Y MINN DY 11DV, MPOIN
YN MINXIN .YIYA RSN DIYTHIN 90N DX PI DXNMVN NMODIVIIND YapNNY D19 Y99y T»s
,7PN2N NNNINN DY PITAND NN PADNY 7N DY 1PNIAN DTN HY MDVYNN NN NINTH
1D DYPY9DN DN L9V DY MINN 1N ,DYNINPN DN DN DIPNA PNV TN IND

YN NN P2A0ND

English session 2

Work division in wild Damaraland mole-rats

Shay Rotics?, Tim Clutton-Brock?, Hanna Bensh?, Yehezkel Resheff?, Markus Zottl!
! University of Cambridge, UK

2 Linnaeus University, Kalmar, Sweden

3> The Hebrew University of Jerusalem

shay.rotics@mail.huji.ac.il

Damaraland mole-rats (Fukomys damarensis) are singular cooperative breeders, living
underground in sizeable family groups with a single breeding pair and non-breeding
helpers that contribute to group tasks. It has been suggested that these mole-rats show
behavioral contrasts between breeders and non-breeders and discrete functional castes
among non-breeders, being exceptionally similar in social organization to eusocial
insects (e.g. ants and termites). However, the mole-rats behaviour was studied mostly in
captivity and it is unclear how their cooperative work (mainly digging) is divided among
group members in the wild. Here, we use body acceleration loggers to study the
underground behaviour in wild Damaraland mole-rat groups, and examine whether
breeding individuals contribute less than non-breeders to cooperative behaviour and
whether non-breeders are further divided into discrete, specialized castes that differ in
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cooperative activities. We found that contrasts between breeders and non-breeders
emerged with increases in group size, such that in large groups breeders spent less time in
cooperative activities (mainly digging) and more time resting than non-breeders. Among
non-breeders, we could not find an indication of separation into behaviourally distinct
castes that differ in extent, or specialize in different forms, of cooperative behaviours.
Our findings mark that Damaraland mole-rats have a unique work division among
vertebrates that benefits the breeders, nevertheless, they hint that there are no caste
differentiation among non-breeders so the similarity of mole-rat and social insect

societies has likely been overestimated.

Anthropogenic habitat modification affects life history traits and fitness of a
cooperative breeder

Alejandro Alaman?, Enrique Casas?, Oded Keynan?, Manuel Arbelo?, Lee Koren!

1 - Goodman faculty of Life Science, Bar Ilan University, Ramat Gan, Israel
2 - Earth and Atmosphere Observation Group, University of La Laguna, Tenerife, Spain
3 - Dead Sea & Arava Science Center, Central Arava Branch, Hazeva, Israel

Landscape modification through human activity is faster than species adaptative
processes. The unpredictability of changes challenges the adaptation to new
environments. Therefore, modification of natural habitats can lead to an ecological trap
through a maladaptive selection of lower-quality habitats over natural landscapes.
Several studies have shown that cooperatively breeding species may be especially
vulnerable to these processes leading to population declines. The aim of this study was to
assess if the selection of anthropogenically modified habitats influences the fitness and
life history traits of a cooperative breeder. We used data collected during a period of six
years from a monitored population of Arabian babbler (Argya squamiceps) in the Sheizaf
Nature Reserve (Arava Valley, Israel) to explore whether habitat selection affects
breeding success and survival as well as group size, dispersal age, and dominance
acquisition age. We found that groups living in modified habitats had more breeding
attempts than those in natural habitats, but juvenile and adult survival in modified
habitats were lower. Males living in modified habitats also dispersed and acquired
dominance earlier than males from natural habitats. Our results suggest that modified
habitats entail an ecological trap for Arabian babblers, which adjusts their life history
traits as a response. My research helps to better understand the processes behind
population decline and the adaptation of social and cooperative breeding species to a
potential ecological trap.

The mystery of disappearing widow spiders

Yael Lubin

Blaustein Institutes for Desert Research, Ben-Gurion University, Sede Boger Campus,
Midreshet Ben-Gurion 8499000

lubin@bgu.ac.il
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Nests of adult female desert widow spiders, Latrodectus revivensis and L. pallidus, are
highly visible in the desert shrubland and preserve a complete record of individual
productivity that can be monitored and compared over the years. During1992-2000, a
yearly survey was conducted of nests of L. revivensis in the Negev highlands near Sede
Boger, Israel. Two additional surveys were added in 2009 and 2015. We surveyed L.
revivensis nests at the end of the reproductive season (December or January) and recorded
the number of egg-sacs present in each. In 1994 nests of L. pallidus were added to the
survey. A subset of L revivensis nests was collected to analyze prey remains, and egg-
sacs were opened to count the contents (eggshells or young). The abundance of L.
revivensis declined sharply in 1994 and did not recover during the following years. There
was a weak positive relationship between rainfall in the previous wet season and the
number of nests (log-transformed) in the following reproductive season (r?=0.306), yet
nest numbers did not increase in three years following above-average rainfall. There was
no significant relationship between previous-season rainfall and the number of egg-
sacs/nest, and only a weak positive relationship between rainfall and the number of
prey/nest (r2=0.095). Spider abundance and productivity were unrelated to the number of
prey. Furthermore, L. pallidus abundance did not explain the decline of L. revivensis. 1

propose an indirect effect of rainfall on spider abundance via predation risk.

Physiological adaptations in urban lizards
Reut Vardi!, Shai Meiri!2, Eran Levin!

1School of Zoology, Faculty of Life Sciences, Tel Aviv University, Tel Aviv 6997801,
Israel

2The Steinhardt Museum of Natural History, Tel Aviv University, Tel Aviv 6997801,
Israel

reutvardi@gmail.com

Urban environments offer dramatically different habitats for wildlife compared with
natural environments. They present different levels of predation pressure, resource
availability, anthropogenic night-light pollution, novel inter- and intraspecific
interactions, and different micro-climates (e.g., urban heat islands). Such changes can
drastically affect reptiles which may adapt their morphology and physiology to adapt to
urban environments. We explored differences in metabolic rate, evaporative water loss,
body length and body mass, in two lizard species individuals from urban habitats and
nearby natural open areas. We found that urban starred agamas (Laudakia vulgaris) weigh
less than their conspecifics from less disturbed areas, suggesting reduced food
availability in the city. Turkish house geckos (Hemidactylus turcicus), however, did not
show any size differences. Metabolic rates were similar in both habitats for both species,
but urban geckos’ water loss was significantly higher. This may suggest different
compositions of epidermal lipids affecting the skin’s resistance to evaporation. The
different results for the diurnal agamas and the nocturnal gecko may suggest different
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effects of the urban environment on lizards depending on their activity times. Overall, our
results highlight different elements of the urban environment that might greatly affect
reptiles and should be considered in unison. However, the differences between species
urge caution in interpreting the results before the scope of the study is enlarged to other
species (and perhaps, cities). With increasing urbanization worldwide and climate change,
this knowledge can help us predict reptile species distribution and survival in light of
future anthropogenic land use and climate change.

MNINN
1(MNDINN) 0NN S5 NNNIND PN 7997 INY :DYIN) 1P 1979 NN

DIAN-HN NVIDIDNN ,PNDINRY 19010 2,099 TIT
eilam@tauex.tau.ac.il

oY INTY DX NYNDN LYY DIRDY NIND TINP PPV ONPNIY HINN D19 NPIYN
TN IANMINND DV SNRNYN PN WTN Y10 NITNN DI NTIDND IWUN ,DNNINNRD
,TNPPDAN DY QY0 NON WIN Y10 TININND NN YPHN KD 2NN ©I9 NNN T NTIONY
APNN NNIN DT NDPIAD PNOINND DX IDMY D) T .71NDPAN DY ONIPYN PV IR NINY
TIDY MAN) NVIND T2YN NNT OY 1IN MNINI DY DMXD HIWPYY 7PNDIDDT NNNINNN
12NN KXY HANN D9 ON,TPVMIP NP NNNND ,VPPVOIN IO M) 1D PNINNI
APNNN MINH NYAIX OOIN LYY ,DMIPNN-D1NIVNN DD IN DODIONIN DD MNINND
75 .7PN9P22 XY 590 VYN DI NNMINND DTN DIPRY DIMNN , NIV YAVY MNNNND
GPYNY Y93 ,MNYPIAN DY DINN DI NNNMINNN IPN DY MYNLIND NDYINY NDYT NONN
INND VN PNINNND MIPY DX .Behavior nYmn nyom ona 019 Ny and Yy onv
IPNN AN OXIVNI DIRII TNNINNRIDN MDNNPNR D Yapy ,mnv»arnon »ax ,Wilson
IOIN 1989 2 v WL DYIYN NNV OIINRD XwNn [ Barlow .nnsybws nnmnnn
YN NDYNN MNNINN DY 990 NXT DD /NMTI MNY I NINNYD  ININRD
DY ONRNYN IPNN DY Y110 NNIVN DX NNOUIN KD DY MININND YD YOI 12),7PNNND0]
NTPHRNNY TPNNMNNN TNIPRD T DY TANR T 7PNINND NOOWI OPND NI .NANNINDN
NYAINND POND P MIPNN DN D) TINY ,NOY XMITIVNN TIVM NNMNNN DY PNDINA
MIVNN IPNY RO NNMINNN NA,7NNINNRIVNN NV MY TN )PI2PVL NNV TION MDINN
MmN DY XIN TNNINNRITN D DD N2 NYYITIN NN .OMINYN NN DX PIANY 1o
NPDOMIPN MIDN PN HILIVHD MNINND DIV .OMNTPDINPNN DNNYDY 1INV YDOINN
12 NYTH TR ,DINNDD9 T DY 1YY NYW 195 VHWI N DINN . Animal Cognition ,0»nN YDya by
NONYY NIWNN .NYNN 12 DIPNN ON TPNIINND NN YOV NI 2D 191 DONINNX DY DNYOVN
MINN DAN ,PYOY MINN NIYY 912> THN TN NN IUN IR : NN (TOIN NNNX IND) O TRI-NP”

PNDINND DX DX TO— 7 TON YD

ATYN 98IK2 NI APNN MMHININD TONN NDA MIN DY OO
DN PPN, 29372 MY, HINNJY Y, DD P

AN YN 6997801 ,2>IN DN NVIDINN,MNIINNIY 190N N2 1
YT 3498838 ,NNINAN NVIDINNN , DN YIVN S TNID NPONNN 2
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DOWONOM ,TYIN — NN DY THPINYN PR NPINNNY DNIONDN YIL2 DN Y1 NN
MINI-YTN ININD L, NANTY .DONNNY DYDY DXONN NN MO PNHIND 1N NPINNNI
TPMONIN NNINN NYRIT DR T NOVND NTIN (MR XNP) W8 Gryllus bimaculatus
oy DN PNION NNRNN NN Dy Nyoawn (Artificial Light at Night - ALAN) n»5a
-5 DOWNN DN HODYA HY NPYIVN NPINNNND NN YAYY NDIDY ToN INSINDY NN DIVPID
D»NN YA N0 DY ¥avn N1 ALAN -5 norwn .nnmnn 2972 o»owh 0y ALAN
VYT VYN YYD NPY KDY SNNNDIT AXPHRT DX TPINT MVNY ,TNOM LPIN I¥1Y IN ,DNII0Y
SY D919 HY NYIWNN NN NN DT IPNNA .VI92 DM DPIND) HDOI DOPINT VN MYdVn Dy
NAIPINA ,NTININND ITIINY YVDIPR NN INNI-ITH ININD AYNM N¥IN mimnn by ALAN
LDYININT NYNM NN NN DINT 12 NIAPY ,NYNIN TIWOND APYN NNYNNIY NNIND NVOPID
oY D99 NYYDA 1N L(12:12) TYIN TN ONINA MDY DYDY MNAD DY D98 NNNIND INND
09195 DMININND NANN NN VN2 .Jux 40 -, lux, 5 lux 2 : MY M vidY Tinn nnxa ALAN

DINRY D99) DNBY M TPY DYDY INNVNA

N NNIY) NPTN NNMINND) DN DY NNRNN NNRXIYA INIDN ISIND DNMNNY NINRSND
NYNMNNN PNV PN DTN NRIN lux 40 YW 0991 TN 9720 NaX) XD lux 2-5 2 .(hynn
TOM) NNY NANND NPNI NNS NNIND IR PN IN PO ISISNY Ty IpTIY
PN 1PN NNZY NYNNN MNMINN ,(Repeated Measures ANOVA, p=0.03 ,">*ov (masking)
MR MRHND .ANRN IMNXY N2Nd (Repeated Measures ANOVA, p=0.02 1N 7I0M)
MYY NI NNINN NHXIW DNIRY MYXTNY 2N 11N ININD Nnn by ALAN nyown nX
TN NN DXTTNHD YN DNXRNNND .AMY NPNMNNI MON MIANN NNNT 1 VIS IMNA
.DYN OYA2 MY NPNTIND DY 1D NN DY MINY MNXIY DY NYawnn Dy D901 0MpNNna
MAWNN NPNTIND DY, MM Myl 03 , ALAN nnnnw NOY0N DX WHYTH DT IpNN ,qona

INONIAN NNNN NNDOIY DMN OYI MTIVD

793032 M99 *25VY 12 DIVTN DXARYN DY YN 92y 1895 :H93N2 MND PN
Hm 7, HRPY NI ORDNDY

DOV, 1PV NVIOIDIIND ; NN TPXIDNIANX,MNNIPRY NPONNN.1
emm.lourie@gmail.com

7Y IV OARYN PNIM DIPIND TYURI MXTN X JY NV MNI DY OXTTINNN ¥V 01N DYa
2521) INNY NIVNI GNY MIXT ON NNXNNND MHNNIAP-TIN YN NN ,MX1AP2 0NN DN
DMWY (Rousettus aegyptiacus) N1 2950y .N2PNNIDN OMNIIN DN HY DNYMN 201D
1TNN 1-8 1D TY J912 DAY YNYA OPON HIAN 2NN DAY OYID 279 XY DY INT PNHINN
MIVY SY DX TN DIWIAN DY TN ,MAN YN PTH INN MDY YINA TINDN NNND .MV 1D
DIV NYNNN TN VTN GNYI NNNTINM TNNN DY OWIANN ,NPDN MIYNI) DINYI DXADVY
1279795 NPON NN (1) YN NINT OMIPOY OMNMN NIV NN NT IPNN .TPPINN NIPM
N2 ,7170mpPN DN (2)-1 .0IYN N DINDY NPWNN YN YN M9 XY NP2 »aY 7y Pn
ANNYN N0N TNIRD DINY DY DMINN DI DY DMV MITRN MAPY WTN XY 1PN 9oLy
Y950Y DY DNYNN INKX (MMY 2-8 H3) NN MDA APYNI DTV NPXNIN WY 7D DWHD
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SV M9 DXYLY DY NNV Y HINAY NIYNA YN NIy .LATLAS noyn mysnna 12
I IPORY NI DOV PN INDWIANL VT MDA PN (Ficus sycomorus) NRpYn DI
PITVINY DXADLY INK APYN YSINT NIYAD ITNIN NN OIXRYY DAOVY NDDN DN .M
Sy D50y DY MOLYPN NYHYN ST DY N2 NMPNR NHN .NMD DD DTP 1VYNI XYY UNIN
DY MYANN OMDNN NMIRXIN DM TYIND DXAOVY HY DIDDNA DIMNNY NN, M KDY DINY
-3 119 A50VY YN NN INDN NNYNRI TPPINNX MITY ONNNY ,DINNIND NIV WDV
,TPNDIDNND DXAPIVN MDD NV TOHNNA NP DNPYA 1P NI IDYNIY DXV 40%
NV ©NPAY NN TPMIPN NN D) .DPNNY DININ NNN MNAXNN PN J9IN M) HINNX
AN YT I3 APNN TPNNDIDPND NN NIMVI DY NYND MIN ,DX09110 PYN MY PN
MNTINGN INONIVION NN IR ,TPNA0D MINTN-ON DINNKXD YN NIIYN MINNN MIWYN

JONNMND NIPRI TID> MORY 1INAD YT NTY DM DOV NYIN NI YIndIwa

Neophron ) N9 NHYNRIN AN 29D NAIYNN MNNINN Yy 11T NYAM NYaYN
(percnopterus

1I50-9)92 TTW , 259910 ORDIN 490 3,421 PNP L, 220090 ) 7N ,INI9N

IO NIPRY NPHNNRN ,IPIA-NTY DIDNP 11PN NVODIDNN — 1

Senckenberg Biodiversity and Climate Research Centre, Frankfurt (Main), Germany — 2
Department of Biology, Ludwig-Maximilians University of Munich, Germany— 3
NI MIPHDIAN PNDPAY NINN NN NVIDIDNIN — 4

Department of Biological Sciences, Goethe University Frankfurt, Germany — 5
ronef(@post.bgu.ac.il

MTIVD NN I9W0 N DY MYTN MDD WIDTNY DTN DNYNIN DN 12AOWa OMN DY
DY DNV DY NTNO NIVARND N AT NNMPN 037 OMIPNA ,DINN .DNYY MIPYIM
TTIVA AWK ONNY PNN-ITH MDY NI T YN0 DN NNNT .0MNDA0 DIPNN I T-DY NYIN
DNMYM PN DNNMD INRD VYN PT 21D YNINHD DT DY MTTH ONOY MY NPT
NN NNOXA IN DNMYN TN ONYD NTNIOD Y PNRIN PITN IR DN XN PO, INUNRIN

JPNNDNY

95 (Neophron percnopterus) ©MNY DY NAYNN NI DINNAND T NN ,NT IPNN2
DYY 3T MNNANN DY NNYRIN DT NIYRIN NWNN PIAY YIIN TUN WawN T DTN
YNV 2Y ONIOPNN NP NNYNN PHIN NI NTTH oMysnna GPS »MTvna nwounwn 1
LDONOY IMYRIN DTN TV NNIYURIN DNNYNND HYY 1032 1T IUX 00N DY MNap
NIMYNN INKD MY 9D YAV J9IND ITT YAV WP TN DN NI MNUNIN NXIAPN
92 179NV NN 13T PYINA VA WPAY DN N YN NXIAPN T ,DNYY NHYNIN

NURIN DTITIN MY DOWTIN 3-8 NNHYNIN DNNYN NN YN ININD

NPOY AN ,DNDY NNIYNRIN NTITIN 292 NAYN PNIN ININD WD MNAPN ONY TIY D NNNN
P2 DY PN NT PRIND IWND TY NDUN DMIPY NNX DT NIV PNINY YInY DMINIY
AP IINOPNT NAYNN PNID NN IDTHIN ¥V WPIY DNINID LT NN NNN .MXAPN
29 9% NPY 12V WYPAY DNNIY ,NIDIN PITN NDN IWURD ,DNMYY .1DIYN NN DNYY
TNYYN AXP MWD NDIPY NN DOV P2 MNYM 01N NNYNN PNIN NN DTN INY
D7) DOYANND AT INN DY NIDN 1D TINDY I NONX MXRXIND T N¥IAPA NMIA) NNMN
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DMPY D099 P2 DMV 1IN DMNIYD NYODT ANP HY WAUND NN DMYIL D1NIAD
.D»NN DY SV MPYON DY WAUND TUNNL DDV
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(Oenanthe lugens) 933 1325 Y20 HY YAy H¥9IN %Y )2 NN NTI9N
3977 9917 20800 90,110 v

6997801 2>AN YN ,2XAN YN NVIOIDNN,TPNINND 190N M1 — 1

Field Museum of Natural History, Chicago, IL — 2

4353701 12y ,NMNN NOIOIDNNRN 0NN YAV OVTIY NPYNNN — 3
roeicohenl(@mail.tau.ac.il

YN NDYINNN ,DMNIVNT NNAVNN PY NN SV PN NN (Oenanthe lugens) 40 N5 Yoo
TYDIVIIN MY 7PND DI 1T NI NINI NDIAN T27HA .DMYOD DXIMNNI DMIATH D)
NN IR NXINN NPDIVIINDI NNVYN ,NNY YN NINNINNT IO NIAY NPYOD HY MHTIN»
™M1 ,NOY NIVMINN NNONN MIAPY PN MIMNND 1N yam 1Y (O. L lugens) >>nn
DMWY T IMODIVOIN DY MNINMDPLN DIVVLDN 22X0 11T INYNN YIS NNV PTINMND DY TN
yaxa NN MY (0. warriae) Y1 191 RN (O. [ warriae) Y0 NND NINNY 19721 WX
PNIAD NIVN .OXWNNT P2 PVI) HTAN PRY NIRID NPIANIPIIN MPDIN ,NPOIVIIND P2 MINDN
G0N XNNMNN MO NYNO 430 MY TOYHD YW YaND H¥91N MY P SNMAIN TITIAN NN NN
M DY NPNVIV NI DOV P2 PVNN DTN NIPNAD NXINPDINN NHLIND NN NIANIN
YWINYTIATIN NMIY NMIYIAY MYV DV NIYIVY NTIY 2NN IN NIN N2 T2 OINPN
N2NN DX NN INNNINDN NDNA .NPINPOIM MPLIND DT NMNNT INPII 1) XNNMNNN NDMN2
YNNI (2,770 YN 930 N0 YOO (1 :MNY NNT MY DMOININVIIVN DOV
ND NNYIN IRTND DTN NPYION NHRMINN .(NNP1X2) NP XOY 1YOD N1 (3 - NNON
YNNTINNN NDNIN MINSIN .NNTN NN PNV DINYNN 190N ,PNIVN AT TYN ,NNNINNN
NNV )NY NNYTN NN YOIINN MAIAD AN 120)N O1ININIVIIVN DXVIMNY T DY MYINN
NP P HOIDIPNN PN ,INY TIIX IMONY JII) NNMP NPRY MYODY IN NNON YHININ M2
,A0N2 .PVDXVLLO NPNIN MPN PN KXY MNNND TN L(N212N PO INY M MAYN MND)
DINNNIN .YIAND YN MY P2 TPVIY NTION DY NYIANND KD VNN NINNID DIV NIDINY NINRIN
LN DY 930 72D YYD SYW DWANIN NV P ONMIY TITA DOPY I DY DOWOIANN DN ON
125 MADN NMIDN DY NPNA ,HND MO OYOD S MHOADN NPDIIVIINI ON SNNMND IPNN

DOV MNY PAOINMIATN TITAN NN PINID NI DY DWITT AN 2N MIDPIIN MM MNP

VNN VHITA ¥av NYNY
DYOPN NPYY MIIPNY MMINTN VDN 1099993 PN ,IND 925 DIVPNRN H2VUN 979 HNYIN
NY-102IMP NN

D950Y HY N1 YDIDT NNYNAY GUIN 7915 YUMVIN B9YVY NN : BATScan
2921 50,1990 99 2PVOPO V11,1929 2P

19N NVIDIVNN ,NPNDADY MPIITIAN PNYPAY NNN-1
AN YN NVIDIDNN,TPNDINID 19070 N2-2
omail.com@Yuvalwerber90

NYNPR MORY DY NNYD IWHNX DO PNNR 0PN DY IPND 17510 WIDWN MNINKD DNV
MINN P2 TI9NT 7PN NP DIV NI TY ,NNT DY TN .D>TPN 0N VI ANINI) I NPDIDI
SV NYNNM NN LYV NPNID MIYIRD TIND NN T ,02°950¥10) DINP¥N 07N
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VTN TN NRSIND .YV NPNYY DOYIT NXN ,NPANNY MYINN NPV DYV DXaDVY
-0 DX NN ,NT IPNN VPNID NNDNA .TIND YANN DOPIP DY N NIWN NXIIAP DY WOV
DDIAN DT INDN NN YN DXHLY NI DY SN NMOY NYXIN MDNN WY BATScan
MIPNN TP ANINY IIIN D70 7Y ORIV ITIND YT NINRNDA YINOY TIN 1320 PMONIN N3
GONIY YT D02 DY WY MNDNN NI YHRN NOIX PONN .ADIND NDIND TN ,NOINN
NN SDDIAN OO IOV, TPOMIPN NI 1D DN DY MPNXRND MY N2 NNPNA
DI DM NYNN DY NPNININYI MDY NNT DD DY YT DMLY NPINN LAY
MY ONDN NPNNN NPT NITO NNDNNA 2V (90% Hyn) MM P T MmN win BATScan
VIDOY MYNNND GON) TUN D950y 60,000-5 YW D3Iy »1IN» DN TON DY NPNY vddY
TON NMNINND DNIYN YAV TNINRD NINI DMWY MIMIPN NIYYL 1AINY DMIIND DM7ON3
Y NNSN LMY OYTIN D TNIND DOHLY DY XN NYNN DIOT DA INYNRID 18N DY 0N
NP0V 19) DN PYN NN N 9010 10-25% -5 INNN DXADVYN N 9N
NTTIY DN’ AN ININD NDPNNN DXAOVYN NTTI DX NNN NTITIN NNV INON ¥ D950V
) NOY) QDN .DNPXY DN’ AN MIXP DTN NMYY 1D ,NTTIN NMMY >NV DINDNN
YMNAN HY NTTIN NNVI TN AN (YPIPN 29 DN VN 200-600) D171 DXAYLY 12 BN NNV
MM DY 1T VP NNON2 NMAY DXSVYN IMDN DIV (YPIPN 29 YN VN 100-1,000) PV
NN NNIANA ND9NN HOIND T52) MDY DINN) TON I¥MY MNAN DYIYA DD DMINND DVON

A3 NP DY DIPNRD TDINPNRD

09NRIPN OINMIND OPNIIPN MNITDN YY TIPONN NPNAY Y595 N”7¥a NYNN NV
ZONaY NN INIMY QON 1257 Do

IDVN,OMY NI NNLPVIIIND NVIPIN .1
DIAN-ON NVIOIDNN,DMNN SYTNHY NOIPIN ,MNINND 190N N2 .2
michalhandel@gmail.com

NOWNN OV MIDPIN PHND DY OMIDINN DNPNN TAN NI DY) N1 DY NP
D»15991 DOYNNRN TANR DN DINNXY N7YA NYNN DIVANNDN OPNIPR NINTTON TINNPRN
TNONN OMP ,OMDYNI NIINN MIND .PHNM NPNYIPN NDY NMVIPN MYAUN DINNND
DNV, IYN DXNVLY TPYNRN MDIYIN 12 19DIND DY MNTTONA 01N OHYA NYNN DY Y PINN ¥
MMIANND TN PNIAD TYN DT IPNH DY DN NYNN NYNN N NTTIVND ,0ONOPN DN
MNOPN PIANNN TN PRY ININI DN NYNN DY DOWAVN SNIPNN PYNNM NIADN
(ATLAS) mmvTn 2pyn NoIyN2a NYNNYN ONINY MDIPN MINPR NITOND ¥NRvN) MIODIVIN
DY) (MMY 8§-2 DY NIMN) MPTN MODMNL ,NNNT 12 DXV MIVY INN APYN NIWINRNDN
-NRN MM DOWNNYND DN PN 16-5 DXIPNWNN DOV 157 T )INIY NHILVH INM2
2> 10,000-1D NOYNY H55 DNIN DIDA .2ANIN NYNND (MITY ONIY YON ,NTY ,OWND) NPNNIPN
MMANNI PMNND DT DNV DN 7D IR DIMNIN DIPM NN )P 57-5 Hyn) apyn
.DNOY TN 12 MATYNA 1M MIPN IYIND PRI MPNN PID NYNND TTH2 )0 ONYIN
Dendrocopos ) »no PN (Pycnonotus xanthopygos) N 21NN 9129121 5 N¥D) [ NONTY
MY YAV YIRVN IWNHNYN DTNV MITY DY NMSNY NNYNN PN 1IN WIN) (Syriacus
MO OINNR OMN DY NYNNN ,ONNIYY 2NN YN YT OPNRIPNN DDAV DONIN ,MTYN
DM DNDN DY) M HY MND NYANN (Falco tinnunculus) M3 Y1) (Chloris chloris) YW
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MTIYNN MY .PITONN 25702 MND DOWNIY NPNY DM P9, MITY MINND 10D ND
MON NITYA NONX DI T2 DN 90N DY NYNNY WY DOYVNM DIXOTIN ,D>TIVNN
MNY DM NINN KXY DMWY MIND 90N LTV 110D 2NN NPNYIPN NIN PIND OMIVY ,)10)
NV NMIN) DOWYNRI DIWIIDN IWIN) DIPNN NIAINY NXYN -DX9YN DMNY 92y DIoNN
TPANY DMWY INIPN-YYNRD 2NN DINY DIVINON T DII)TH IPNNN OR8N .(ONIIP2
YN NN NN DY PIMN NIN) DOPNID DN DY DYNN SV TTYN DI N DIDNND
Sy DXODIANNN DY DYNIPN NMITON DY DINMM NIDNN NN I9YH »TO2 NMA) MO

.DYNOPN OXNLY

NIPN VI APYM YAV NIV S50 NTYN NN TINH NPNNIND DY SUMVIN MM
I519Y NN 29NV N L IPORPR NN LI0DDNIN D) D0IN DO T DY)

1IN YN NOVIOIDNN ,DPNN SYTND NODPN ,MNINID 79901 M1 -1
AN YN NVIDIIN, DN YT PMONIN N 19N -2
Randomdudel8@gmail.com

NN DOPYHNN MIIYNN NYITIN NTNON NIDDY INIIN D229 DN DPINNIMN DNPY MIAPya
MHMNND MHTIN DNNY POORD MYTN NPNONOV DY YNV JIPNPDIVIIN YIVINRI)
MO39 DN DIV .M MOIYNI NDIVN INNNN YOO MIYY IR OIN DY INIPRM
MM TPMYHYN DX D37 DXPN N NNIAPY NONT OINNNY DN VIV PNV DY
Gyps ) 'RIPNN IWIN DDV NN NN MADN MY MOYIN IRIVI .TPVIIN MY
NOIYN N9IDN MYDIVIN YDVPR-PYHRN NDINN NNMP ) YY) .NN NTNON MOOD (fulvus
PMOANI NI MDWN MY YR DN DY PNY 1N DY .NNNR-YIT2 DTIVN DIININI MNNI NIRIND
TN APY DNRND INN NDIN OSWPR NPT ,NNT OY .ONOY NN NMY IINRY NNNINDN
PHNY PVPMVIN Y93 MM MY N PN DY TTINNNY DN NN NI IPNNI ION DN NN
MTYUNI OORIPN DAWI 46 MITYN TO TN NTYN NN NN NN NPRMNND MO
-NTNRO DIIMON MWON 19N INNRD OPN-NON (Accelerometer) NNN-TH 0y GPS/GSM
NN MDY (120N 20 PAVnN 14) DNV DOVLIY 34N DN NI Random-forest »on Nnon
SYPIPY NTRY ,N2DY 9N, IMNRT ,NDIN) NNTIND NPINLP YYN NNNRD NNIRND MTTNH
21 OX D) D ) )NAN/NIONRD DINNN-DX02 NPIVN 7Y DNPINIRD OV NN NN .("NIMVY
NNMNNA DTN NN ,DNIMNONN YWY NPON MO DIDM INND .yava o win GPS »»m
DXPYN DY 2D NRNND (M [, IMIA-NN ,PYS) DY D) MNIAPN DY) 21 DY NN
WYPN DY INY DM MPTNN YN STANN 91,020 NPINA YT NP 111% DWPYN
DY MTYN IR MIXNIN TN DXIWINND NIPIN OYIPRND KDY (NYIZY 5 NMIYD d8M DY 53) NDIIN
NYINNN PYNNY NPIVAN DIY» 09T DY MYANNY ,DYPYS DMWI2 NIDYINY 9N 7112 DNONIDID
qONM2 (DXPYSN MNOND ORNNA PNNY NYINN PYNN TN MDY RONTD) DPD DVPNHN
NN NOYH D) DIIND NN NNINN-ITH NITYA NNMIND DY OVMIVIX NPT PIPNN DD INPND
PN M1 . PAD-MRXIND DINNXY MRINDN DY MY MPNINXND NN 7Y MINRININ
NPNPYY HII3 NXINRN-ITH NITY NNMND NI NNINI-NTNID ML) DY HNINIVIO NN NMIDYTH

OIYN PN NOPWYN YaL
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029N 2IN99 HY NAYNNN NNV HY NHINN NINN NYOVN

1990 99 ,220-)72 TTW 2NN DI, DPONT PP

19N NVIDININ ,NPNDADY MIPINAN 7PNIPAD NNN -1

YAV IND ,API-DTY DIDNP ,ANA 1PN 12 NVIOIDNN,TITN TINNPNRD NIPYNNN -2
nirok187@gmail.com

T DYDY ,DONINND DINYY NI NN NNSNVLXN INPDIIVIIN WX DNT Y 1N ONIN
D112 NMNN MYV DY YRV (CR) NN NTNoN MO 0owa (EN) nTnon nidoa ypno
DN YILN MY ,XIRD MUWIN NDOYN M2WIN POND . MNYRIN OPNN NNV TN
YPIN PINN MPNT NN PND INIVHY ,NID) OHIIN MDY MY NMIDHWN NDINN MINN NDIVON
DMVN PN NPION YANP NYOWN DINN ,NMINNN P2 MNWN DXNN NPIONX NMVTN .0OYIN
T8YD) OXD )IN2D NN IPNND NIVN .MIN2) XD ODWN DXV NNPNN DN NODIVIIN DY
DNNONY TV 1PN DNNMID YXIN DN DY NYNNN NNV DY YYD NNNNI NYINRNN TOWN
VISV 1NDND NYOND NNNN DN DXDINNNN DININD YIND DT TPNRNN Ipnnn .ATT0
GPS »17wnn 190 NYNN MIN) MYSNNI LITNI NITHN NPOOX MIPTNY DOXNNI NPINVP
NPINLP VIVYN NNX DI NP JPN MXRNND NYOYN NX NN, P2 0TIV DN NN TWN
NUDYN DMNT YD NNRNND ,NNNND JPNN DNMIN INKD DODINN NYNN DY PN NPION
;T2 90N .ANYNRIN DNTTI 2D NN INKD DNYN NNV NN NMHNITNL DTN MXIAPN
DNAWYN NIV MNY MND WX ,YIAPY VTN NYINN VYN DY NIND WPIY DN D NINSH
WPAY DMINIY NINNYNA ,NPOND NNNNA 9N 2N YIDY T8 DNYPA MIND 1IN 1PN
JOYN DY NIN WPV OINT ,ITD NI .NPTO NN AN 191D NYIND MPTN DY O1IINI
YN DMNNRD IRVND DNHNIN NNYD DNYPA NNV NNNND P WHNYN NP DTN NYIND
MNP NVIDY MAYN TR 7D NRYN ,NINT DY TN .DNINIY NNNND MNDNTN YIDY ININ KD
MINN YV PYNNN J9IND 7D MINXIN NON NINNIN IOYY T208DN PNINA HTIN ININ KD DHINN
SY NPIVAN MDDV NYYA NYOVN ,ANINA DMINT DY NYNNN DY NYIVN ¥ MNOYOWNN NYINN

DNYNIN ONTITID TY NNM9N INRIY NNPNN ,DNNI MOVIIP NNPNI DIPYN DMINI

NYPN

VIPN-noNYY  Birulatus israelensis)1v’n ©9N-29Dy Ay Aupn Yy IND IN ©9an
.Messor ebeninus 7w n
13)9-v>2) NION ,2DaN MNIT 123 Pray DY

, DOV [ NI9D O THNTR NMIP DOV NIV NVIDIDNIND ,DPNINDN YAV P9D0IN - 1
9190401

D CTHNTR NMIP DDV NIV NOI0IDNND NN TIHINAX DNINPNRD NIPYNNN - 2
9190401 ,0°5WYY ,XI9D

8051875 ,0M1 ,NIIPRI MIAXD NIIVT NMNY ORIV M2AIPY IPND NTIYNN - 3
Yzviké5@gmail.com

MNRNN NYNTN 19T IR NYNN 17N ,71ID29PNN ,INK DVNNND DN 12 OVPID WP
VTN DDNI-IIPY ,PTIN 2IPYN NN SVIDNL .DDMIN NNIPIN NN TV TIN-DY MTNPN
NINYN PEPN-NDNIO MHo1A >N M3 PV NN (Lourengo, 2002 Birulatus israelensis)
ND DDWN DY 29PY P2 MLYIMD DYON NN .(Santschi, 1927 Messor ebeninus)
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NXIDND DN NIPN DN PONIN YOND TUNA YN YD MIYH NND >TI2 .92y NIPN) X DTN
Y TN 29PY DY OPNN NIIND

DYD103-29PY . VNPN NONI 2P DXIIPYN MITYON I MINDN DY DMININ) NIDX PPN NTY 1P
YNIND NYAND 2IPYN NXIVN .OMYN TIND TIIDA N NNNYN PSPN-NDNI MDA P N8I YTD
MYSNNL .ONNYN PEPN-NOM DY NP NANIN ,NNNN TN DDNIDN DIOPRY NTH-MA2
,DINN 970 YN0 TURN TN D) YINT NIVY DXV DXATPYNY NXNN ,NTIYNI NYINN NN
13791 DDNINY 1D ,ANT) NTY MO MYNNHNID ,)NIDAY D90 WPD MIVIR YY 1Y N
1191 DN NN DY .JNOY 1PNN DIAIPYY TUNND D DIPPN DXAIPY 2997 NPDONX INY
MYYD 1PN IPNMNYIIND GUNND MY 19010 1PNN IPNMNY DX29PY 2955 NPDDNN MNS
TNOPIN DX JNNY PO ,29PYN HY NRMNNN 299NN NN INND NY IWON ,NTYN MDY .MNID
T80 ,0°000 DMIIPY P2 INLIYAIN WP DY DXVDN NYND NYURIN XD DT IPNN 0NN
29PYN SV NPTIND NPNMINM NNNRNN NN

DMINDMY DYV DINVYN HY NTIN NVIND Y (HND) MDY DY MAY»NN MITYN

YIPIN NYI ,OIN MIT,MNIT DN

3498838 ,NOPN ,910751 N, NN NVIDIDNN NP’ NPXPOPYS NNN
hila.dror@gmail.com

70-1 IV YNV S 19NN DN O9N TN WANY NN DTN DOPVIN NIYTHN DY DN
)y DN ONPNNDY TN PYY ,MIPND DINDIPN) DMHHYD 01NN DIPTI DN IND)
N NIINWN, TN NP7 NAINNN ,NNITHN : DXADYW NN 25N NTTNN MOVIND DY O»NN
INND . MIAYMNND Y8N NVINKN ,NMY (NNID) NN NI MINN NYNIND DV 01 PN
PYY M IINYNI TPPN-N NN N2INND L0 NNITNNVN NI NONOIN ,MAYINNN
MNTIN NMOIIVIINA 1D HVMIP OPNIAM DMONIDN DXASWN NNOXN ,TD .NINY Y31 DY
232 .9%210 0 INNNN T TIND NI MIAYIONND NS NOYP Y8N 1PN N202 .1ININ
SYTH0 NN DNT 121V NYANM M NNNN ,MITOXR , MM D DM DNPNN DY NNNIN
Y2)D YT MNTHN DIN) NINY DN NDIDN MAYONND DN DPMININ DIYNNI SNIVHYNI
SY MAY»NNN NNYNN NPT NI LYY DXMINND NTTNN NPVIND DY PNIPRM TPNDPIN
MOTYN NX PNAD >TO MMV SW NPYADN MND PXaND ,MIYRIN DY ,NDNINN .NDNDIN
D1 ODYI1RN OYYINN 1D THN DY 10IN MYV 1100 .0 DXNLYNI DY JNDY MIAY»NNN
X22) IYT 9 TN 99N Yooy 9T, PVC )02 : DY mavy»nn sNuwn NYAIN DMON DN
UTIN TIIND V1WA DY IPTI) (M2 7 DY) XINNINNN DIANND) DMPIN , DX MNIVY (DD
DXNLYN NDYY OPMININ DXNVLYN DY MIAYONN NITYN NNXMP ONXN (1) : 1D IPTIV MORWYN
WY DN (3) 2T ,)INNN ,)1DY) Y8NN DY DN0N TN DY MIAYHONN NITYN NP DN (2) 107Y10

107N DNLYWNN DY DIPNBN HY MNNINNA DTN
NN Y INRD TN (PVEY 1) 0mMOrINN DXNLWNN DY NPYRD 1AWHOINN MONIIY NXNND)I
NOW 725 NNOAN DMYIVN DXNVWNN DY MIAY1PNNL NMOYI DPMININN DXNVWNN DY DN
SY VOMN 117 ,90N2 .DMVYN DXNLYNN DY DXININ DN MNXIVA YMYNYN 57N PN
MON59N HY NN NOTYN MINID YD DXTMY NN .OXNVLWNN DY NNNNN TN DY 71PN MAY»ONNN
Sy D DPMAININN DNVYNN MNI2 DYTIN NYIYN ,0PMINDN DNLVWN DY MIAYHNND
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DXNLYNN YY DX SV MYNVYN NMND SV DNNNIN DIMND MITHN NPDIYIIN
.DOMONINN

NN NMIVIVON HYa DINIIPN I NYITY HY 190N NPann Yy NIV NP0 nNyavn
S

2N NITI VIO NYTH

DYWL IV TVIDIDNIND NN MMSINAN ,INNIPNRD NPoNHNN
gideon.szamet(@mail.huji.ac.il

MN NN PN NMAX NIV 12’0 NPNDPA DIVOD MANN ,01D NDIPNN MINIRNN 29 DY
DY) TPXNVN PNY PNIN DY NN NOMIXD DY IINNN MIYOIT AN NNV 9700 DY 0NN
NPNNTIND MNNNM 77T DI 1D MASYWN NIV 1IPDY G0N MIANN ,NNT DY .OMNIADN NN
NN DY NTIYN NN MYYIND .INY TIND NPNNN MYITY DXND MMYY TUN,NPNDINNNI
ov mnnn Yy wavn(Dysdera westringr) 2°)2108 ¥IA5YNN NIV N0 T NN PMONIN
NIV ANV : DNYY NPNNNN NPIVIVONI NI NT DIDTIN DPNYID DITINDN PN NYIOY
PN AUR DD DYDY TIND T ONN TOwa YN Y0 | (Porcellionides pruinosus)
ova yn (vulgare Armadillidium) No9Wn Y NITI ;NPNN NN MYNNNI POV DNV
MIANYV - ) ; DXNMV MY NNNI ITONNY N DY PYHY THNONN ,TIND NOYP NN TOV
970 1120 NNN YD NNIN NN NNN NMMVIVONL WINWNRN 1 |, (Porcellio laevis) NNON
D010 YV 9N TiNI Y0N> HINK 991071 PHIN PP 1O NIND TN ,MNS DN NYOYN NI
NY’NNA NIV NIV NNN DIV INY SON JPIND TIN NN NNWD ,NNOND MIANY PHN
I NNNI GONA .NNPXAN NXIIAPY NNYT TONY T MTN 2590 NX NPIITNL NPWY 0NN
MINNN PTH NN DMWY NNRIN XD NPT MIANLD .0 NNN YO DY NNNAN NIIND
NNNN NMVLIVON MON NIV NIPDY NANND GIVIN DY OINNINN NPYNY TI DY MY NN DN
NN D OMNLVLDIOIPR DIDONN DY NIY MPINII MYAWN NIN N OININN MPYY .9I0IN DY
NNND NPN N9V N0 NNN DIXTINVNRN PN TN MOIYNI 2D NREN .THPNYNRI NNIXM DXI0IN
PNRY WP KOY YPIPA TIONAIPINN NIAND T DY ONTNIND 1IN IV AP PNIYHYN
NITND 1PDI2 G0N NHNNNN TNIVIVON DY TN NIANA TNNN DY DYHN N IPNH . TINDNND
MOM2 YPPON NN YAPN T 2T DY) 90N NOURT DY WIYN NHIVN N0 MY TN

.DPNVDDIPNR DIHNN
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Sexual Behavior and Hormone Gene Expression in the Labyrinthici Fish Blue
Gourami ( Trichogaster trichopterus)

Gad Degani

MIGAL — Galilee Research Institute, POB 831, Kiryat Shmona 1101602, and Faculty of
Sciences, Tel-Hai Academic College, Upper Galilee 1220800, Israel
gad@migal.org.il

The blue gourami (7richogaster trichopterus) has a labyrinth organ, about which
relatively little information has been published; however, it is a model fish for studying
hormonal control of reproduction in Anabantidae fish. The hormone-encoding genes
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involved in reproduction of male and female blue gouramis are: kisspeptin 2 (Kiss 2) and
its receptors 1 and 2 (KissR 1 and 2); gonadotropin-releasing hormone 1, 2 and 3 (GnRH1,
2 and 3); GnRH receptor; pituitary adenylate cyclase-activating polypeptide (PACAP)
and its related peptide PRP; somatolactin (SL); follicle-stimulating hormone (FSH);
luteinizing hormone (LH); growth hormone (GH); and prolactin (PRL). FSH and LH act

in the ovary to regulate synthesis of the steroids 17B-estradiol (E2); testosterone (T), and

170,20B-dihydroxy-4-pregnen-3-one (17,20 P), as well as vitellogenin (VTG). A proposed
qualitative model of the relationship between these genes’ expression in the brain’s

control of oogenesis and spermatogenesis in blue gourami is presented.
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Wild animal tracking can provide critical information for managing emerging

pathogenic outbreaks
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Zoonotic diseases pose a major global threat to both humans and animals, with incidences
of wildlife mass-mortality outbreaks strongly increasing in recent years. Outbreaks of
highly pathogenic avian influenza virus subtype H5N1 have been expanding throughout
the world, and unlike previous outbreaks, do not only affect poultry farms but also
growing numbers of wild birds, and some mammals as well. The winter 2021/2 H5N1
outbreak in Israel which resulted in thousands of deaths, mainly Eurasian cranes (Grus
grus), is considered one of the major hotspots of the global epidemic outbreak of the
H5N1 2.3.4.4b clade. In this work, we introduce a general framework for how frequent
data flow from wild animals carrying biologging tags (GPS and accelerometer) can serve
as a management tool during pathogenic outbreaks. We highlight the main components of
this framework, using the Hula Valley outbreak among cranes as the first example that
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has inspired the proposed approach. Data from tracked individuals allowed early
assessment of outbreak magnitude, well before the mass mortality was observable.
Biologging data also enabled estimating movement indices indicative of an individual’s
health and mortality, providing critical real-time information on outbreak dynamics that
is difficult or impossible to obtain by other means (e.g., direct observations). These
include the ratio, location, and typical timescale of infected, uninfected, dead, dying, and
recovering individuals. Moreover, past and ongoing biologging data can help assess
patterns of potential spread at local to global scales and could provide early alerts on
emerging outbreaks. We suggest further use of near-real-time biologging data for
forecasting and managing disease outbreaks, and for other management and conservation
purposes such as assessing diversionary feeding practices and mitigating wildlife
morality by poisoning and wind turbines.

Systematic and taxonomic survey of Israel’s land reptile biodiversity — and a blind
snake example
Roberta Graboski!, Tally Magory Cohen??, Aaron Bauer*, Shai Meiri!

'The Steinhardt Museum of Natural History, Tel Aviv University, Israel
2 University of Copenhagen, Copenhagen, Denmark

3 University of California, Davis, USA.

4Villanova University, Pennsylvania, USA

Cryptic species have always posed a challenge for taxonomists. The advent of DNA
sequencing has given biologists a new powerful tool for detecting and differentiating
morphologically-similar species. Yet taxonomic studies are usually carried out
piecemeal, and in many regions, such as most of the Middle East, they are almost
nonexistent. We are conducting a rapid genetic survey of the entire reptilian fauna of
Israel and examine genetic diversity within currently recognized species to identify
potentially cryptic species and describe them. Fossorial snakes belonging to the
Scolecophidia commonly show cryptic diversity. To test the status of the Israeli
scolecophidian long-nosed worm snake (Myriopholis macrorhyncha = P71 W), we
conducted the most comprehensive phylogenetic analysis of the M. macrorhyncha
species complex. Three mitochondrial genes (1285, 16S, and cy#-b) and five nuclear genes
(bdnt, c-mos, ragl, nt3, and ame) were partially sequenced for 30 specimens belonging to
eight species of the group (including three Israeli specimens). Sequences were aligned
and a molecular tree was estimated by maximum likelihood (ML). Our tree for the genus
shows five well-supported clades: 1) M. longicaudus; 2) “M. macrorhyncha” from
Kenya, M. hamulirostris, M. rouxestevae, and M. boueti; 3) M. blandifordii, “M.
macrorhyncha” from Ghana, M. adleri, and M. macrorhyncha from Oman and the UAE;
4) “M. macrorhyncha” from Iran and M. algeriensis; and 5) “M. macrorhyncha” from
Israel, Jordan, and Turkey. We identify at least two lineages that represent new species
and reveal a need for redefining the distributions of many species. Our molecular
approach, based on an extensive taxon sampling, show that Myriopholis diversity has
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been largely underestimated. Our results highlight the importance of molecular data to
understand Israeli reptile diversity.

Effect of yeast supplementation on growth parameters and metabolomics of Black
soldier fly larvae, Hermetia illucens (L.) (Diptera: Stratiomyidae)

Mani Kannan ! 2, Tzach Vitenberg !, Lilach Ben Mordechai !, Soliman Khatib * 4, Itai
Opatovsky 12"

1. Laboratory of Insect Nutrition and Metabolism, The Department of Nutrition and
Natural Products, MIGAL-Galilee Research Institute, Qiryat Shmona, Israel

2. Department of Animal Science, Faculty of Sciences and Technology, Tel-Hai
College, 11 Upper Galilee, Israel

3. Natural compounds and analytical chemistry, MIGAL-Galilee Research Institute,
Qiryat Shmona, Israel

4. Analytical laboratory, Tel-Hai College, 11 Upper Galilee, Israel

ahilkannanbdu@gmail.com

An enhancement of black soldier fly (BSF) larval body weight with nutraceutical
metabolites is a crucial step to utilize BSF larvae as a food and feed. As the BSF larvae
found in natural habitats that composed of decaying organic matter and thrive with yeast
species, we hypothesis that metabolic interactions between BSF larvae and yeast are
feasible and can affect the nutritional composition of the BSF larvae. In the present study,
5th instar larva of BSF were fed with the yeasts: Candida spp. (Cs), that is common in the
BSFL environment and Saccharomyces cerevisiae (Sc), as a control yeast species. The
effect of the fungi on the larvae growth was tested and un-targeted metabolomics analysis
was employed to analyze the up and down regulated metabolites and their impact on
related pathways. The feeding treatment with Cs significantly increased the larval body
weight compared to Sc and Water treatments. The metabolic pathway analysis represents
that the significantly upregulated metabolites in Cs treatment were: tyrosine, tryptophan,
purine, vitamin Bé metabolism and ubiquinone and other terpenoid-quinone biosynthesis
pathways. In the Sc treatment, tryptophan, histidine, arginine and proline metabolism,
pantothenate and CoA biosynthesis pathways were increased. The significantly down
regulated metabolites in both Cs and Sc treatments were: arginine biosynthesis, alanine,
aspartate, and glutamate metabolism pathways. However, further study is required on
molecular level to understand the yeast metabolites interaction with host. The overall
result of this study concludes that supply of yeast contributes to altered metabolic
pathway in the BSF larvae and enhanced larval body weight with improved nutrients like
amino acid and increased amount of protein biosynthesis. This feeding strategy has future
hope to use the BSF larvae as nutraceutical animal feed.
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Geckos with adhesive toepads and arboreal lifestyle have shorter limbs

Anna Zimin!, Uri Roll?, Shai Meiri!?

1—School of Zoology, Tel Aviv University, Tel Aviv 6997801

2 — Mitrani Department of Desert Ecology, The Jacob Blaustein Institutes for Desert
Research, Ben-Gurion University of the Negev, Midreshet Ben-Gurion 8499000

3 — The Steinhardt Museum of Natural History, Tel Aviv University, Tel Aviv 6997801

annazimin(@tauex.tau.ac.il

Many morphological traits adapt animals to their environments. Animals that inhabit
different microhabitats have different forms of locomotion and may consequently differ
in their relative limb lengths. Ground-dwelling animals may benefit from relatively long
legs, and climbers from relatively shorter limbs. The 2,140 recognized gecko species are
distributed across various habitats, and have diverse morphological characteristics.
Moreover, many gecko lineages independently evolved adhesive toepads that enable
adhering to surfaces, and so assist in climbing (among other functions). This makes
geckos an excellent study model for morphological adaptation to the environment. Here,
we tested limb length against the presence of adhesive toepads and microhabitat (with
body length as a covariate), in six gekkotan families worldwide. We used literature data,
and our own measurements of museum specimens, to record limb lengths and presence of
adhesive toepads of over 3,500 specimens, from 418 species inhabiting five microhabitat
types. Using phylogenetically informed models we found no relationship between
forelimb length and toepads presence. However, shorter hindlimbs were associated with
the presence of toepads across all microhabitats. In general, saxicolous species had longer
hindlimbs than arboreal ones, with terrestrial species intermediate. We also found that,
among toepads-bearing species, arboreal and arboreal-saxicolous species had the shortest
hindlimbs. Among species without toepads, saxicolous species had longer hindlimbs than
terrestrial, arboreal, and arboreal-saxicolous species. Toepad-bearing species not
specializing on terrestrial habitats, have, on average, shorter tibiae than femora, while in
padless geckos these bones are of similar lengths. Nevertheless, there was a strong
phylogenetic signal in all of these trends, and they were not significant in
phylogenetically informed models. We conclude that relative limb length is important for
adapting to various microhabitats. Explorations such as ours, that include detailed fine
morphological characteristics placed within an ecological reality, could prove beneficial
in uncovering mechanisms underpinning both adaptations and ecological patterns.
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¥ DNIAD NN .OMTNY OMDNA N2 AWNNNY N JNIN NNAY 1N T¥I) 57NN DY MYoNn
DN DY22 NHMND MIPNNAY DX2W MNONN YINIWI MYTH MMIYIN NINAD 91D NINY HTINN
PR MNONNN NPNIY NN DINNIN NI NN Y1, DNV DIOPNAI.

19991 YANT DY Y TINS M9 MY LANT AN

117 900 ,20Y-12 MT,101710>79 1oYW, HITIN )

6997801 2>IN DN ,>IN DN NVIDIDVNN,MMNDINIIY 190N N> -1
6997801 2>aN 5N ,VTINVLY Y’V YION NN ,)NDPN NI NYNNA YAV NNV -2
Nilim2(@mail.tau.ac.il

21N 9NVN L (Canis lupus) MON ANT DY NN ON TN MIVP NMODIVIN NNXMP PPN NN
NYY) XD ODwN ,NNN2 12y2 DMV OPNIPNR OMIPNN NI GN DY IRIYI INNY PNINKD
DT AN NMNYIN PO TONNA AT PDIVIIN DI TYUN DIV MPNIN DY YTID NN
SV TYT NIAY ,NMODIVIIND NN PRIV PIND NIVN .DXIANT DY MINNN 6,000-D 1DON) ,)1ONN
IDON DY) NN NN PIANDY VI T IIIY-TN DN ,IYIRN NTN ,MND >TII DXIANTD MNNN
N2IYN WIY DY-TN J9IND OXIANT 65-5 IPMPT DT VPN NNDNA .2INON NIN OINN DIANT
NNNIANDNI NOY NPNVIIVN FNLY NN JPIVANND NN NN 1PN MNMPN MPNYN 190N SV
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NANT ,DNXY DY DMINN TWN DNPIVMIP DY DNPPI 1PNIAN 019D VIO PA INRINL NN DY
DYNDI9N DWTIN T LANTN NN PPOND N ONMYNNNI DN DX NIN NI MIND
ALY DXIANTN N DMV ORI ,)D 10D .D21IP NV IRNI NPNN MNY MPNY P2 011D
YOOY NMVYY LIPNA DXIANTD MPNY DY NIOM NN .O0XMY 0N N2 MNVIVN PINI MYND

.21 TONNPRN NN DY WAUND |, TIN NITND DY NN PN DY NPHNva

1125200 DY NIV 182 NY9NI0PN MIY DINVUN TIN — YNN NN NN
23V M LIDON DIV MmN YYD DY 2onw 12 dony a3 Tyo)

SN NVXOINN ,OVTINMVY Y'Y YI0N NNV ,TDIYY TINIPRD TPNDMIVIND NTIVHN-1
AN

2IUN N2 WY P11 1901-2

giladbenzvi@hotmail.com

ORIV NP DTN DU DINN TANR (Wasmannia auropunctata) muvpn WNN NoNI
YN1AY 19) DMROPN DXNVLYY HRIVIA DXV NI NOWINT NN 2005-2 DRIV NP INN
DTN NOIPNN NI2TNN NVIY .NADD) DTRY DOWP DIPII NN NI ,DOYIV DOOUNPN DY)
17182 MNAY 1T VIV .51719°9 >DDIAN YIONN DI ,D2D7)) DN NNPNN VIDOY NN OPN
NVOY . TAY2 INPN NNV N2 NYNA NININ NYIY NN KD ,0IPNN 2112 NYNIAN NN N
DXMPT .DYPRIINTDD YODIAN DI ,D90) TD DMV DXPYINI DIDM NN NODN MIATH
DM NN XD IR, MIYN NN DD N NVIY PN NNVOY T DY DOWIANND DMWY
INNIND ONM MYMIN NYTNNN AT DN TN PN MHOON 0) MIYID) ORN : TIND NMNVY
NN APNNI . ANPNN NN ONAD NN AWN) DIDMN .NINAN NN IN PN MYTHNIN
,D2)91 Y2179 NN NYIA) NN TYY ,22VMIN 1DIW» DY NN PITAYI MLV NV DX PNI2D
WY MPON 3.901 X4040 11700V, P10 1952 MIYIN IPNN MPYN 9 NIN2 .NNPAY N
NNNY NLYN D DY NPAL -V NN DI ANPNI 1IN MINK MPON 3-2 ; NNP2
Y 1PNI2N NTNY YNNY YT NIATNN YPWIN NAONND TIN DR ,DONYN DY NPYPIP NOIND
TIND 170N 5552 ODMIN NIANY UKD D) .DID NP PO NV MPYHN 3-2) ; 0NN
72N N9 MTIDVNA NIV YPIPN O1IXIN PPN NN ,MPIVIAP MDD MYNNNI MY
MHIVXN NPNIAY NPDIND INDWI INTIV OXPINTN PON INONND MTIIONI DXNWNN DOPINND
M2 PYN MVLIYN XNYN NNX DI HY NI DIYHY NMIRIND MIXNIND .OMMNPIA NI2TD MININ
oY MYTNNNN DIV NP NAOWNHN NOOWD DP PIM OY ,MIVY NI NI PYTYY 1M
D»2X71 P19 VI OX9NIN NN PN LXININ NN NWNINNDI MOLIN UKD IDN0) NIOIVIIN
TN MNXIN WNINSN NP2 NI2INDN NIND NN NYND DMATIND DINLWA K1 DOYPIPN
DY NPV 2IDOWUN NIV TN I3 MINID NDITHI MDY MIRIND NI NNPNN NV NVOWY TR
NN NPV KID NVYN NINYNY NI ,0DNDN DINNNI NIPYI NIV TPNIN NIN DIDN

.12972 MMNN NPNIIO NINSIND
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TO9PN 110Y NYOYN NNRYIN - 223N N2 DNVPITIONI’A NNN 23D NN DINIY
13N 12 TY0) NININD DY 1N OPINNR NN MTY 3P0 TIK 220 DY DIV LDIOR NIV

5N NVIXDIDNN ,OTINNMVY YUY YION NN ,TDIY MPNIDPRY TINDIMIVING NTavNn-1
AN

AN YN NVIDININ,DPNNOYTNID NONPON ,NIINND 1901 M2-2

AN DN NOVIDIDNIN,VTINVY WY YION NN XINDI-3

sharonasis@gmail.com

TINA ONJPR ONX ANNNT MNOVDIDIPR DY YVMIP 1PINT WAVYNT MM MVONM MNHNNN
NYOYN OY¥a DINK DNIPY ST DY MYINN 1PN DX ,NONI MNLDIDIPNI .DNNS DIINN
NP2 NIRNNN DTN NXIN NN N .DOIPR MY MYV NIV NN PN 1) ,MODNN
VIAYY DNV DY DXV DINVPITIRD NPNY DYDMIN DIVNNN DN .13 NV DN
1V NI NNONNY DDPY DINDY ,NIIWNN DI DY DOWAVNIY DMINN DITIPON SYNIN , 01N N
727NN 12NV OMOHIN TNV JOION DX MYAIT DY DMYN NPSIN 0N OPN DYDY
(Sphincterochila zonata zonata) NS NVMP NN ONAVN Y Hemilepistus reaumuri)
TNIND 279N 12NV S MV MDY M NN I3 (Xerocrassa seetzeni). NPT MINDIV)
, Q012 .2016-2022 DMWY 2NN N P9MIND VT TIRD MY NPDIVIINI DOVPDIV
mMpPoN ,NPNN D392 OMMITY DAY DN MPYNA NPINIDY NPIIYAY 2021-2 97N N0
MV 52 95 DMIDIVN MNDY P IRNYN IWIRNN I2T — 210 DY DIV DY IPNHNN INNY
951 ,NNN N2 OXNYIY MHITNA DONYY [, NTP DTINVNRN MINND MNOVYY DN DY
NPOIIVIINI MPPNNN MNOY .2022-2 NVON LYND NDMIPY TY 1IVNVY 1IN AN NPDIVIIN
DXYIVN NV DM PTY ,MYA OWX H7H 100 SYN 0¥ DNV NN NPNOY DITINDN
,D7 OV 1IPNN IRND NN 30-50-2 DT ,0IN) WIAPD AN YN ,NIDIVN NMINYIY 7D NXIN
D992 AN MPIN IVON MNINN PNV .IMT DTN NNOY ,INY DTNRYN,NMINIDN MNIOY Tyl
MTNN XYY DMVNNID DI DMPY MIN 2NN TN HY NHVLDIDIPNIY YINDN .OPOIT
NCDINAD NPVLIPN MONYN NNR PRND OTI INANIM NVLIN TYNND DI PN .NPINNN
— DWPNR MPY PN DN .2 1921 N1V YNY 1ND DMV DI IN DIDPR MINY XIN DINN ONN
D INPHOP DIDOPN NMMVINIV IN PP TV NPIND , DNV ,DIWIN MND : YIWNN DI NN
DN T ITPSPRIVINI NN OIRNNIN 0N TIT POPYI IR MDY YaWIn 100NN PHN ONN
MTTINNN IIYINRY 1IN NN 9N DXTRYN DINN MNDYA D) YION DIDPRN NPY NINND
.DWAVNN DININN PNNAY DINNNNT NN MDY WHDN DMNPYN DY NOVIN

PYNM 21N -y¥av NYNPY
012V NN, 09NN ,NYIYN
LPNY Y 2017 IN 13T H0

DIAN-ON NVIOIDNN,DMNN OYTNID NONPN ,MNIINND 19070 M2 !
MIN-12 NVIOIDNN,IATHN IPND DN ,NITH TDPNPNRD IV NPONN 2
tal.razlé6(@gmail.com

N210% 1T MMV .02 MPTH P2 TIND MNWN DMN DY SN NXDN DY YN MINY MNd
12 PRY Y92192 DXNIN NN OITMINNDN YN DY DIYWIY 0527 DIPNNI DY DIPNNPON NN WYY
NPANNM DY OMNNYN ONMN 2 YAV NPHY NPOTH DY MLONNY DI DPON ,NPLN
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NN NPT LN IPNNT MOIVDINY ,NNTPN 2N L TONINN NPINRD DWNIN DMN dHyaa
9201 01D DINNIMIN DN 1PN NIORYY MPTH P2 OONIT MNAN Yy ¥723 0D TINN
Y90 DYYMIT NN DY YD 1T DI HY /NMIINN DX INMNY DPTIR NN 7o DWD YN DD7aN
GARD (http: //www.gardinitiative.org) ¥ D>nmn 9’012 NTN Y32 PN HI2 NPANNN 190N
DYONIT 21 4000-5 MY NPANN P2 3-5 T 099N GBIF (https: //7www.gbif.org) Hen
99 YNIPNI MNANN I90NY NNT PNV (AN IN NMIDTH ONYD YINWN DNOY NXIONN DINN TUN)
NN PA0ND MO .NPTH D2 (DN NN 19D AVINY) PR DO DY NXvNN NLY SV PHNN
an9 PN (GWR) 799N0) 55PN 57102 NNV NIYTH P NPIXNN NMIDANL OYDTaANN
DINIT DX/ MTIN Y2 DM MNY MIYIY NRYN .DMVIDIN DPNIMPR-PIID DINUN DY
D) T2 ,71PNNOY NN DOYMT NN DY YO M2 NHNN INN OWNd M»PINNN Pon Pl
,TINN MPTH ORIV NP DT INVN,NPMION DT, 1IN MSIN 97192 ,NPd) NP
NMYY 1 5902 YD TIND VYN MNNN ,NNNAY POPID PO ,ANNIPN ,1PAI0 ,1dN0 Dwnb
NN AN DDODY DTNV DRI (YN POV IN PN 901N HDH2 ON) 1NNOWA MPTHN
NN YN L(DPNIINY OONDS DINMPY MON 990N DPTIPN) NDwNNn My nbown
RN PR NPAXNN MDAND ,DMINIIZIN OPININD , D0 TANN 2 NN 0PN PV
mMawn 9>y XN L(GBIF) D702 DXWIIN NPIXN MM PIIVHNYNIY ,DNTIP DIPNN
MPTND DYPNY ONNINDI DT INNNND PNONY DD INNNNND AW PHVI , MY DY
212 92 0N MMON DY NHY YN MY SVDVLD PINI NPVN JPNYY YT 90N Y

.MDOWIN YAV NPHY MOLONN NYAPDY DMSIMINMNP DMINT DY 9N N

0N NN MKAPNN MNHPIX DHINN DOWID N Yy NINY BN 51N 95 ANNYN
19991

APPoa XMV Y, LADIMD DN AN L3 TH9 ARY 2 PRY-NNN DY LZPHRY-NNns v
NV N YN

3498838,N9°N ,N9N NVIDIDNN IV .1 PNNOY WY DO OYTND 1901 N, 100> PNOPIAD NN .1
,3498838 NN ,NAYN NVIDIVNIN, D IPNY JIRP DNN MNN .2

4610101 M9%9N,167 1.1 ,19977 NVIDIDNN ,MNPPY 1907 N1 .3

3200003,n9°N ,11001N nmv ,1DLN DY NP -nmvo’:mb noMPOIN .4

ZiV. zemah shamlr@gmall com

NPV Y TIMYNYN YA NPND TON NIVNN NT DPNX YN ,DMN DY PN HY INND 1T
,NDNN MYTINT RN NYOY N 7OYA ,IPNND MNTPNN MIAPYA NPHIIWN NN NDIWYN
human-wildlife ) 92 NYN-DTN NPIPRIVINA DXNYPN DIPNXTH INPN OIRYNN THNRD NN
DY AN , 0D DPIN DY D DM (apex predators) Yy 290 PN nYDI (conflicts
ININKRND DNVYYL TPNMYHRYN NTNDN MDD DINRNNI DMV DN ,NNT MIAPYL .0> MM
NN, NININNRD DMWY IORND T DY NPY NRNIND MY DXNN DX 1PYM 30 — O ,NNNT)
C. -dusky shark) ©» 19y 015 — Carcharhinus )oNN DWW PN MY MY¥IPNNY DTY
29 ApNna .0TN SNy Tava L C. plumbeus -sandbar shark) Dn90 0V ( obscurus
MEIAPNN S IM2 NIPHN NIY DMIYIR NMININD MIYIND NN 9901 NN ,NT MINN
MIPN PNV NN OXTIN DY MNIPNN INNND ,NITN MDD NINNY TN DWION
MNY DTRN 22D IWAND NIVNI DMYIVMN DI M) DY MODIANN MNIND DY NVTO
DPNN NOX DY-9710 N2Y DNV DOXNIN DY NPNY TN 1T IPOYI ,N1ND> MNID NNDYIN
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MNI-NT DY OMIIYON MINITPN DY TDY N DY MIPNRN ON TINNPRN NOIWND
benefit transfer ) »MSYIN NI2YN7 NVLIWA VDY WY 1PHIVM NI [ (recreational fishery)
9y oo1nn (Dynamic ocean management) YINIT 2D D17 ¥ NN APNNN MPoN .(method

DORION MMTA TPOIPN DY, NNT DY DN DY NNDOWY 1NN DOIRNNN XID,NNNX JIT O

091998 TN 799 -2022 YaVN A¥N N7 DIINN
YN 12 OYN NP 99 ONMIP NN ,NOD NPY 7D 1¥DY N P, P IR

AN YN NVIDIDNN,VTINMVLY WIY YA0N NNV IINNDN
ittai.renan(@hamaarag.org.il

TNND HNIVWIA YAVN HVW AN NOIWYN NN LYA0N ANND NOIYNY NDINDT NIONN - HINHDN NIVN
NIV MVYND TITA DXMIANNN OXNNND OINDPIAN NN OIMNN DXNLYWN DY YT> DDIAN NN
MOIWNN DY MIANN ;DNNMINND NS PND OPHN 2 DY ¥yPN 0N ,00207)) D27 1
NN NOIYN DWY /FOYI0 NOIWNY IN PINOIA NN NITHIND YWV OPPY OPIN NPNNIPRND
D»ID9) O¥ONM MMM MY NI NAMYNT INIVNY M) 19010 2HWN XINNDD ,¥a0N
M¥IP DY MI2N 125912 DMWY MM NNN DY) INIYII NPNIPRN MOIWNI DM PNNN
DY NODIANN NPN PNV NV NN ,NVY N1 ,D99N0 XINNDN TD DVO .NPNOVPITIRDA
9901 29D MNTI YR MOIWN DY TN DINT NN NINK 1Y) 0PIV >0 MPON 900-d DINT
MOLOY NYYI DTN .NIIWNN DY DN DMV DY NYIYN 1IN HNIXIVID MDY DMWY
YN XINNT B YN .NLYI IYNY DPNDIADN DMWY DNYNN MMM dNPHRN DT MM
MYaVN NX TINND NIVNI ,2N02 MY DXVINNND NOYNID 192 1IPOIV 127N 12NV DNV DINT
Dy DOWAYNN DM DINPNX DY DIWNNND NN APYN NON NN DY) .DWPNRND NNV DY
ANND AT AN XINDND ININKD DDPI N DY) D02 DY 0NN PN NPNNPRN MIIWNN
DY2°9NM D9 DY THPIHYY MANIN XN NNNN NN NYTN .OMPRY NI TID -2022 Y2V
DM NN DY DI ORIV YIVN ANN DY DWAVN) DTRN MYAD D NYPN DMOIN
oV NP 30-2:1191Y DMIDINN NITN ORNNND DMWY OPIINVIPY DOYTH MNPH N
DXNLYN TIVHL NXM-NNA DINRINMIN DTN ONAN D) ONN ,MVY TN DY) DNINS DINLY
197W NPNIAVYN MNAN SNOLYN YIID TUNRD MDY NNHINI MWD MPTN NLY ; OINNN
YNNI 78%) NN DINY DINUN YW INID TPNAN INIYW DLW 67%-D ; NMININKD ONWN Yava
955 PNON OXN DN DMYIVN DNV NYIY NNIND ND ;M) NN OIMY DINWN DXV
DXNNXN MOLYANN DV HINN NYIH MOIND TN ,YNNN MANVNN MNINNND INNIND INRIN
AYT .0V 1.7-2 DNNNNN DXIY 80-N NNV NON ; NONIND NVIWI MDIND NPV DOYNIN

INRIYIMIDPIN PN PIDY NIAN YAV I8N

HNIYI 0N 228 DY NN NYIVON NYOYN
3900, 120D 1y, L2 WY Py

NI 2 PN ITIDITN DN ININD 1), 02N YAVN MVYI,0 238 NINND ININD DN .1
NN NVIDININ IV NXOY YIY DO OYTNID D771, 100 dNOPAD DN .2

NN ,N7Y2 HRIWY DIDINY DD PN .3

Shirsass@gmail.com

PN INNMY ,N2 OONN DY MDY MAT NYIWN NN N0 PPYN D2 NNID) D> NIV
AN PN DXNYN ,DNMN MNINN TONNA D3I 21T NI DOVWNNYN DY AN 1PN MINTD
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a¥) PYPN DN AN DN MNTNN DX DOHWN NONN D N2 HY DM NN DN DY
20992 VIIYN PN ,DOYNN DN PHNHN DPX NNN NINKNI DNYY NPDIVIIND ,0INN O
DN DN 1991 DNOY NMNNN PN D32 YNINND DMIWN PPODIIN MDD DO 1IN P ¥INN
Y YR NNUNID MPSN DX .NI’YA DY 1IN ADIDN NYIYN VN NIY DMNVPITIN-MIA
DM NYO NPONNM ,NNNN PPODYN NYNIN ONIVI DY 18 DY PPV NOIDY NYSYN
NN N NI D1 PNV NPHN NJDA DT NIMDOYIN NINNIND ,MOINDN : DMIPY
.D? 22N NYNND YNIND 1IN DY OINMN TON TINN ,1999-2021 ONHYNN DXV 1,473 DY OINN)
.2021-1 ©XVI9 21-2 WX DXPNPN NIV DV D1y MOIYNI NIV NVNID MNNNN INKD MNP
YTIVIN (DXNN IN DMN 0079 566) DXIANNN YWHYI SN0 DIPN ANN DY DOWIAND DINNNINND
n=115) MMV POOY MYNI : DD NVIVYY IPOINY P09 DINYPN DIYIONND DIYIND
DYANNN TOWNND .(N=176, 32%) 12NN PYN MY (=255, 47%) »T MY ,(21%
DYPYNN DXANN 190102 NTN 7PDY NNANI 2017-2021 DNV VTV KD N=123, 2)2%) D9HVNN
DO 2% MY MO 01N MDD INNN T NP 1229019 YPY MOIANDNIN NINNINI WHINY
N0 NNNNI INNNY DXVI9N D72 .AMDIVOIND DN DY NNN 19IND YAWND NIV DIPYSH
TN ,DYDINN DX 12X IRNYN NN NN NND NRYNI DOPIPN DI 12N D1DYN NOIYNI
DYPYSN DIANA TPMYHYN M) ,DINN DO 282 INY M) 71PN D1D0YN MOIYNI NN NN
89%-2 WM NT OVIN .DMNYN NONNN YMIND IRNIND NNV YD NNT ,DINAY NIRNVNI
NIVNY NAPYN IN NINN NYIDI DNXIAND DNXA TPMYNWYN MY DM INNNY DXANN MDPNH
NNMNN NN APYN TYNN NDPNN NINNI DN AN DY 1DON NN YW NYOVNN IPIITNI

TRV NYNION DX IWIND NN DY NOIDAN YOINTY DN

N DR VYYD

DN MNPN 2520 120 NN MNIND Y DINN NYOYN 192 NPN-DIN VPIYINPY NPNI DN
233 DYV

XD TINT ,90-172 TTIY NN NYY

12 NVXOIDNN ,PIVVINDD IPY WY I2TNHN IPND DMNDNN,NI2TH TINDPRD IV NPYNN
84990 ;912 NTY DIVNP ,2032 PPN
einatza@post.bgu.ac.il

DN PNHND SVOIP 522N DM INNNK DD MNPN DY MPTN ,NPIATH NPINIPR MOIYNI
-DTN VPYANPY HX2IND NDID NT NIPN ARYNID NIPWNN LJDY THND DTN MIAD) 92 NN DY NI
,TPI2T00 TIONN TMPTNA NMOYN APY T2 NPN-OTR VPP T2 HTHY D195 .92 Nrn

NNYND IMAY DM MNPH N0 12TH YITNA 120 RPN NNRTIND

2N O MMPH N0 (DXIXY ONY WYIN DMPANRN NINDN) MIPN T¥D NN ,NT IPNNa
YAV NMIVIY IWAND 1IN DY 19N DM MTNPHNI 0NN DY DIDYTHI-DMN2 DYPIY DY NYavn
NYNY DTN P2 VPOYANPN NN NNAND NIVNA DMI2TH DI MNPN DY YT DDIAN D11 DN
NYNN JWHONL IDYMN IUN NLY MNIXN YIDIYW T DY YNIND IPNND DN NMNPN NIV V2N
M2 DMIPN NIND HOHY 2NN XINIA (D22 MIMYN) DMYIV D) MINN 10-2 DINVID NN
N2202 DMNMIM DRIV MNOY NN NN DM DIPAN MNONY NNSND .19 N
MY Pa NOVYIN NN MY NI OMIPIAN MND NYYA DD MNPN NIAIPA .0 MNPN
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92Y0 ©PNTI GRY DTRN )2 MDY MYV INK) MY DMPIAN DXPIN IWNRD DTN M1AD DXPI
,INYT DT NIRIN DN NPNN VN 5000 DY PNIN 20 NPN MY 0N P MY
NN OHYA OINN DY LPARN D NTOYN NNT IRXIN AT PNINI OTX )2 NN PRY MINY

IXY DN NTIPIZ 2YN PNINY NYIWN 127D DM NMNPH NP OIT»LN DY NN

13729 AN D191 PYNNY DN DIANRT MPNY DY MDY N3°Ha — 172Y ANTH NN IV KXY
117 900 ,»NPy-12 T, 19N 10192099 Nnby

6997801 2>AN YN ,2XAN YN NVIOIDNN,TPNINND 190N N2 — 1

,IDIYTY IR VNI PNINDT ONDINITN PN INONDIPNON DY YAL NPHYY YN o — 2
2NN

6997801 2>aN DN ,VTINMVY YIY YAV NXIIN ,)NDXN NI NDNPNA YIV NPNY — 3
preissbloom(@mail.tau.ac.il

oY DM DM DOYTIN DTN , 0PN DXANT N2 NPDO0IAN NdXNIAND NN NN DIANT NPNY
LDMINTIMIN IN MYV DN T DY DM NI ONX P2 ,NPnY DY 15902 MW YD .1pVMIL»
Sy DYANIY DTN 22 P2 VPOYANP HY MINISNA .NTPINN NPNDN NIV DIIYTH NN NNYY D1
Y NIVNN DX PYN NI 217D 1P MYSNHND 19T 19NN NN D ,PYN NN DY MO0 ypI
911 MIAN ) VR 097V DY NPNIAND MPIRPTN MMNIPRNIY NP NNT .MIVN NNNN
PO N, IPNN PANT DY PN PYNN NYIVN NN PRIV PIAND NIVNI NPINDD NN NN
WTPY DNYN VYL YO0 INNTY 230 M0 299 [, TiN M) M NND OHY DTN MNONN
DYTT12 DXANT P2 NPAXNN NN NPDN ,NMY MPNDNR DXANT DY NN 6,000 NHap Oy MOND
YDIOT P MNVWNY 71D N-mixture NUN DMVDXOLLD DYTINI NYHPNYM ,DANT MPNY PAd
DMYYAY 197) PANINN THND ONMNNA DD>TN INNINNY DN DY TTIAN MPNYN DY MDOYaN
2 MTPY DNYN TVYYA YN TURND NDND NNTPY MIVYNN YPN TN NYIVIN DXTTIA DXIANT HY
DYANT MPNY D WIANN DINMN G0N 0P NNV IWYN INY NYOWIN MPNYn MYov Il
YNO 0NN DT DXIAXRT DX ,TINI > XN MDY DOMNI NP DM NN MDY
S T PIAY MPNON MDY PA OSMYNYN DTN N¥NI XD 1AV THNA .M > XND DY D INNXA
T 27 XN YNNI DIDYITHTN IPIAN MYYL DYDY PN DTN 1M MPNON N .O>TIN
D212 WK DINNNND TNININNDND NDON MYYD NYIANN DMWY M) 2 N MINNDY 703
MPNoY MXIND PONY IX N0 MIMN MTIX NIPNY DY MDOPIP PIDT Pyn Dy N
NP0 YNINI 22INDNY DINYNY DITTIA DXANT Tva ,MNIVLIN NPNVIVN AR MPAINHD NMPPN
P HODIOTY DN ANT DY IMDOYA T YT NY IPNN .0V MXYIN PYNN NPND DOUNN
DYANIN DY OTPIN NX JND) IPNNN TYNRNL .NPNY 2N INPD NIRYI INMIYHYN 19N NYIVIN

JONNIPRD NOIYNI DXINK D) PAD DI PINNN YON? DY ¥ITL DY 297105
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9919591 2NN NN DTN VPIYANP 1 DIVINY DYDY , 09N by
FPMOYINN ONOT 1PYT 900 ,20Y-12 NIT 20PN )Y

6997801 2>aN DN ,>IN DN NVIXODIDVNN,MMNIINND 1901 M1.1

6997801 2>aN YN ,LTINMVLY VY yavN PN ,Compassionate Conservation Middle East.2
3200003 19N 100,07y M1372) NNVPVIIINT NONPON. 3

Erannisans(@mail.tau.ac.il

DINYMY DMIANND DN NY DY NPNIINT TINDIPRD NYNIN NXAN NN OMINA DY 3PN
02NN DOYM NN (Sus scrofd) 12N YPIN IRV TONPY DIVON DY VPP
P2 (NNIYTIY OP9IMNTN ,OONNPNRN ,0PNOPIAN) ODTINN )W NINNA (Capra nubiana)
LOPLNIPA MN-DTX VPXYANP DY SNNXNYN NINNY NINTIN DN 1YON DMYN P DN
Y700 YT DY NN 106 TP T DY 10NV DPNN DY HY MIND NN dNVNNYN NI
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