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The impact of internal habitat structure on the conservation, social behavior, gene flow patterns

and population structure of collared lizards in the Ozark region of the United States.
Alan Templeton
Department of Biology, Washington University, St. Louis, USA
temple_a@wustl.edu

We investigate the interaction of habitat structure, social behavior, genetic diversity, dispersal, and
gene flow in Ozark collared lizards (Crotaphytus collaris collaris) on glades, open rocky habitats
imbedded in a woodland matrix, that constitute a well-studied metapopulation since 1984. Open
bedrock is an important resource for these visually-oriented animals for predation, territorial
defense, and mating. By constructing behavioral networks among the lizards on a glade we show
that the distribution of open bedrock within a glade, which determines visual openness,
significantly influences the lizards’ social behavior, particularly male aggression and the ability of
males to monopolize females. Using a measure of bedrock distribution within glades that can be
obtained from remotely sensed data, we assessed the impact of visual openness on 132 glade
populations, finding significant effects on population size, within-glade genetic diversity, dispersal
networks, and gene flow networks. This work shows how a structural feature of the landscape can
influence behavior, demography, and the distribution of genetic variation over space. We show
how these significant effects can be modeled and predicted from remotely sensed data that allows
an efficient and cost-effective way of prioritizing different areas for restoration and preservation of

genetic variation in collared lizards in the Ozarks.
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Origin and Evolution of blind subterranean mammals, Spalax, in Israel

Eviatar Nevo
Institute of Evolution, University of Haifa, Haifa, Israel

nevo@research.haifa.ac.il

The evolution of subterranean mammals is one of the dramatic evolutionary scenarios studied. It
involves regression, progression, and convergence evolution. The five species of the genus Spalax in
Israel highlight one of the major problems of biodiversity evolution: is sympatric speciation rare? They
involve four chromosomally and climatically adaptive peripatrically originated species: Spalax galili
(2n=52), S. golani (2n=54), S.carmeli (2n=58), and S. judaei (2n=60), presenting primarily southward
trend of speciation with increasing 2n correlated with aridity. The fifth genic species, in eastern Upper
Galilee, is temporarily called S. galili chalk (2n=52) and S.galili basalt (2n=52), following their sympatric
speciation from the chalk population ancestor to the derivative basalt population. Remarkably, all five
species differ genomically in both coding and noncoding genomes, analyzed by SNPs, Copy number
variation (CNV), and repeatome. Despite interspecies natural hybridization, no introgression was
identified between neighboring karyotypes. Remarkably, species diverged genomically,
repeatomically, and epigenomically in the sympatric species. Their origin, demography, speciation
model and timing, was highlighted. Spalax demonstrates that well adaptive species to divergent
climates and geologies/pedologies can hybridize in nature, but nevertheless retain adaptively species
integrity, without introgression despite interspecies natural hybridization. Moreover, they highlight that
beside the common chromosomal speciation, Spalax can speciate also sympatrically, at “Evolution
Plateau”, a hot spot of sympatric speciation from bacteria to mammals. Most remarkably, sympatric
speciation, still considered by most biologists as a rare speciation mechanism, is evidently a common
speciation mechanism, as rightly hypothesized by Darwin, and proved both empirically and
theoretically. In Israel the two microsites, Carmel “Evolution Canyon” and Galilee “Evolution Plateau”,
display hot spots of sympatric speciation from viruses and bacteria to mammals. Since microsites
unfolding free breeding metapopulations with gene flow, with contrasting ecologies of climates,
geologies, pedologies, biotic, and abiotic ecologies are globally abundant, sympatric speciation is a

common speciation mechanism, where selection overrules gene flow.
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MM NYIN YHOY NWYN 12T ,7PONRIVN TP NYION NMYSNNI DXINYND DN DY HY NPNIN OYNNN

M MNINVY NNYPNODTIN D PPNRD 21T NP2 MIAXINN NPNYNN DMPNNX DMN MOV HY
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10%P9N1M NINA 19953 DINDIPR MNITDN ONN
1T ONRIN NPV )Y N P
DIAN-DN NOVIOIDNN ,VTINMVY YWY YION PXITIN IINNDD
ron.chen@hamaarag.org.il

NINITON DY DIV MDYN DX IINYN DITH XN DY 92010 MVIP) DPYIV DNLYI NN DINNY
TPXIN MNITON NOIWN NNMN IR .DMNNY NI SNLY P THINDPL NPNYP NVD DOINNIPN
DOYLPNA DIMANNN KNI DYNIIPNN MNTTONN .NDIDMIY PYWNHD MIXYHNT NINIPY INDIN ,TPININ)
122N MINNY .INAND) NIND 35992 7ON MAND DXAVPNN DXIND 1IN ,PI1APA MINNS ONNNN
729 .02 DXNVY HY DPXIVN TINA,DXIVN HY NITTI2 NMIND TY NMTIVY DINIY DXNIND DXNVY DN
MINTY PN ,DIPOND DY DTV INWNY DINDND 9 DY TH9N 117D H¥20N DNLYY INRIPN YINIYL DNLY
NIVIVIA NWON OIN ONNN BN D NI ,720 NN DY 920 NVLWI TPANY DI PIAPAN MINNN D
.N291N YNLYA NPDIVIIND NN IO NITONN YW IMPIN NN JD0N MTAIN IWUN ,1INYPIAN NYNIWVIPN
DANNN DN DITND 92 NN DY YIDIWN YDIDT DNNDY L1272 MINNSD DYDY DN IDIN PN NIVNA
NYINNIA MMYNXI IPD T ,003N) YION MY DY NNOPYL ,ORIYI YION AXND NOIWND TPNINDN NIONN
YMPD, N0 NN : IPD MVLOIY YIYYWI VI TIN DYDNITL) DIPIN NTPNNN .XNIRD 12702 71292 NN
) NINNND DM YA M2YHNI) DXNINDN DNV DN OHYI YINOY 1DIN NN PN D22 MINYNNI MIAPY
POV NLWA NN PN 1IP0I PR ,NTVN TNV DN Y SMYNYN NN DOWNRYN 712PaN MINNY
1O YY), DTN YN DMYIV DIRYNI WK DIINMITA NPAXNN N0 ,NNY DY ; DOWOVNY NPT IRI
NN NYVPN NLYA DY MNDN 1D IR ,DIPINN NP .IOX DINVYNY N2 MDYN W D NN
V101N )I12y02 YINOW TN PANIND NTI9N NHOP NP DOV D3N DINN DNV DY DNINON
N NX DXNIYN DN NON DI2YN 2D IR 1D 1D .PYNI N2 NN DTN 72 PAY 92 NN PPV
ININSIN . TOINNIPN NNRNTOIX DY ORIOIVIN VINYOIT DY NPINT DY DN, NITONI DOWNHNYNN DN
¥ N ,DPNDIPRD NMITONN NIIWHNN PN 21PN MINNY DY THITIPON NNONN NNMP YD MY NNN

NG NOPLIAND MY HY NON DNV YDVPN PYNNI TN DMP DaApna
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DN MYIPN PIINY DYNN FPTN 2590 HY MASUNN 115D 91908 IN OIP I12°9VUN
YIS NPV HINNID PYPINY ,NTRYD TND ,NTP N ,IIND Iy
3498838 NN ,NAN NVIDIVIIN ,MPXIDIAND NINM NPNDAD MIVPXINIANX MMNDIAD NNN
eran.tauber@gmail.com

D099 P2 SMNN PN DT NPHPN MDOYIN YDIT (DTN-)2 HD1D) D17 DMN OHYa HY NPDIVOINA
NPOIN MOTYND NPNP MNDNT ON (7DX9IWP7) NI Y (7DINN9Y”) DIP MIOWUN IUND DY
DXANYNN OMINN ,NNTN TPNDPAY HVINION HY NPINYD MDYNN MIND .TPNNDIN MY
Oy D»YNN YPTON 259N DY NYIVNN NX NPT, NNTIYNI TIVIY IPNNA L2070 DN DN DIDVINID
MY DININN MIDVION NI QONI SPTON NIYT .5TIN NIIYND IPNNN NNIDION MYNNNI 90NN
25970 NN V1IPY NIVON DXAXIN DY NHOIN .16S TRNA Ym0 PN DY NN 72y, 70 N D)
.DMNPN HY MY DY D127 DY DPIPIHN P2 DXPNAN DXYTAN NNNIN DMIVYN DM DPIPINN
.DNPY HVINION NHTPNY NN DM DX 7DMNY! DXPTON DY NINYN 1D ININ DD DD

DN oY HY HVION DY O MYNIYNI PPN DPAIPINN 29917D 2D ,MNVYNXIY NN DY IPNN
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9NN PIYa (Grus grus) NONX MY Y MYP9N 2NN DIMY-1>2 D9720 Y MHYNI NNHa
1) 17 ,PPOIPY NYD NNV YDY
91904 DYV ,1PI2YN NVIDIDNIND
idan.talmon@mail.huji.ac.il

N2INN PNRY2 NANNN (Grus grus) MARN IMYN NMDIVIIN NOTI NNTIPN NRNND DY 90-N NNV YNNNND NN
NYYY DMIPNN DITITI DD SNLY NPXY ,PRYI DINIPNN DINTIN NPY 2APY DRI D35 7107 1PINa
DX TN TTIN TPMION MPNPIVN I8 7PPDITIIND D7) .NDIND NINN NDOIVIN NN NPIZN DINYD
9N DY NYNO YNNY INTVNY YOIV VPNIY” DPIN T APY .PNRYN IRHPN DY VPP TNY
NN PTI NPIDNY DIYIXT MITYVNI YYD N NNOWD 705910 YNOY? INNPN N PWNH M2V MYSNNI
YT . IN DMIW) N2> APY D27 OXPONA G 7PN PNRYNI NPIRND NIND NYYNN KD 2019720 91N .NDIND
NOVY DTN NN NIYN ,PNRYI DX9NNN DINY DY 1IN MDIYAN DIT DY 1T NNIN MY NYAVN T )INID
INNDY NIONNN NONN TV M5 NMPNN NAY GPS »17winn o3y nYnn »Mnmm moyan DN N0
IMN NN TN 153 Kernel Density Estimation noowa nunnwn .23axN DT NN T 1Y TYm
0°97N2w XY (Utilization Distribution) Nowa vindwin NNSONNN NIXNN NYNINM 1AW MDY N0
NYOINN MDOYAN ,NYINN NMINN NOYIN INNKD MLP MDY DINN NI (2018/19-) 2017/18) DMNNWN
INRD OO0 HY DMV N ITNY TD TIND MLP DXV P2 MPPYIN DINH NDY S TN NIV NI
DYMYN DY MDY NDD 1NN 2019720 4NN ,NNT NNIWD .DX0I9N DD NNT LYND NP NINNN NHYON
DOV PA OWVTAN ,TPNVVY NIV NYONNN MINN HY MDY NMPND H¥2APNN 1O 992 1PINA 1Y
LYNIN (NDIND NNNYI NDIND TN NIDN MINN MWD NINK ND D27 DINY NIINT NIV ,0N IINYNN
MIAPYI NITYN NAXND DNPNN VPN, (MIRNN MDIDNN 22.1% NIV 72.7%) NPNNVN DNV DM TYOa
097NN DINY DY MIPOYN MDOYAN ANIN DY NPATIY DTN 192 HTAN NRYN ,012°0Y .0IWIN M
MNINA NPYI NANNA NMA NNTND NPNVOOA DY NTVNN ,NPNNY ONY NNMIYD NNIN MV NDIND Prya
MITYN NANM T DY IN NIIND MINN NOYIN MR T DY >TYO1 19INT 1201 NPIY 513 NI MY 572N .N22201N

.NASWN NYAVNNI NRIIN DI YN KON, 0217990 DMIWIN APY
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1PININMINMD NI TIND1T = NHVANIPNI HNTND MK PPN NHYNT MTY
19590 97,2129 Pny 2 1O qOY

.3498838 NN ,N9YN NVIDINN ,NPNDXADI MIVXIDIAN PNIOPAY NN — 1
Y201 ANND NHANN ,TYTY 9% YWY DIDYIN NN IPNY MINNN — 2

yosefkiat@gmail.com

OV PNNARD DY WIT TIND VYN NIRY DY MY DY 0PN NINNI WN PONN NI MK NN
N2 NIVIVON XNTH MIXN PNDPND NNYRI NITY DY OINNTH NN DT IPNNI .MIXNN PPN NMHVIVON
PO NIM-NAY) NNNNN NPIXVIPNN (Microraptor sp.) 7VSMNIPYNA NI AYKR 1D %2 MMY 19P2
MXNN NN NNY D21 31010 YYD MNNN TYNA NYNN NI DY NPNY IWIND I NTH M NN
NOYN N TN GN IN NNYNN TWIDL NPT PPIRND TWN XNTH IPRY NIDND TN NN ,NNSY
¥ 791 12197 732 MY MXNT PPN NPIVIVON DY NN .MXIN NIPN NNPN TONNA DN I3 P
919 112 O5Ya DIPN IN NN NI MI0N DIPN DN XNTH JOINT MXN DXPINN DOPN TYN MWD
mMoN NXOY N MV 19),0°991010 NNOUN IN NN PNV MNINNKA DN AT 7999 NINAY [ IVINNDN
VD YIWY PAN NNIN TADA DIMIRNNN DI SN2 ,000 MNPN OM91D PN 11N dNA .NNYNN NN
YTV TNNN THIND NI TUN NIV NI DY 1PN NVHNIPMINY NIYYNI DYININ 1IN DINSHN
DY P02 DPNION NI NAYNN DO DIPION NN DT MM DY THNDNL .MIXNN PN NN D) 10D
MNNANNY NN TYN NI2N IXNOY DIWIANN IPNNN INRNNDND 09700 NN IN PN NNOY TNND
ININD LY 1D )2 MNYN 2992, 1010 YMIVN INNND THNNA NYNN NDID DY NPHYM X NTHN NPNN

DNV DM 120 295 1IMPNN IYNR DIXNN DININRTNT DY D) 1IN
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NTYN 98983 NP NYIN PIIN DY NYOYN NHDA NIMINDN NIINN
2¥)72 NIY DR PHN D P

AN YN 6997801 ,25AN DN NVIDIDNN ,PNINID 190N N2 — 1
720¥9 43107 ,NNINON NVIDININD ,DMNNN YN VTN NPONNN — 2

kerenlevy@mail.tau.ac.il

NIND . TYIN — X DY TPNNYM TPHPD NPNTNNIN DIVAVII Y2V DN OYYA NP2 Y MDD MY
Y2 NYVN DTN NONN Y Iyon N (Artificial Light at Night - ALAN) 0952 nonmoxom
NIIND,NPY MYIN NI NPYI PIND D1ND) ONOY MYIVN NPINNNN NX vavd "oy ALAN -5 o»n
.DPIN2 N MYV SY YIT VYN .DXNVY PNIN> NMIPN IRNDN DINNN PNNNIND NPY MDY MYY
,TUN IXIX IDDYHIMIPN PRI MTPNRNN YT DY 0PN NRMNN DY ALAN Sv nyawnn NN NNt 9pnna
NN NMIVIY NNV DN DM1DT KW NYNM NNIY NNMINN INK NTAYNA WapY . Gryllus bimaculatus
VNN TIWND 2PYN NNYNNY ,NNIND NVOPND NIIPNHA,NIINNL TN TD DYDY THPHNI MY OVLDIPN
12 qwnY 40 lux Y¥ NPN DPN NN 12102 .0 NIIRN MIOVWN NYOYN NINID MIDIN NONN MNP
2) LA (2) (092 7vn , 09 nRn myv 12 ,1.D) 1722 (1) : 9IRN DINT NN DT NN Tiva , My
NOYPIN NXINY NYNN NNMIND (N9 40 Tux ,LL) P87 NN (4) -1 (05925 lux ) LAs (3) (0592 lux

STNNN AT 2AWIN VT 5 N MAPNY MNKD’ YHN TYNa

IINYDI .02 POV WD NP NN OPINN TN INYN (NNP2) LD -1 n1wn »8I8 nnnann
ND P2 DNV PA PNAM WP IRVINNY VITN DV NYNM NI MNMNN Dy ALAN Sv nyasvn
NYAVN Y092 DTN TN ,NANT OY (X2, p < 0.001 PHIIN IN THIVYIN NN PNN) SNNNDAN AXPHN
PINM TPYIN NN NNTMIND ININ NPNNN 80% LA,-1 925 ,78982 ,X0NTY .nynm N¥I8 Oy ALAN
60% P71 LAz-2 , NNy nnwd ,nynna (p<0.05) LL-y LAs-5 npran pa 5723 0»nnmdn 03Iaspnn DY
DINNXN 090N NYIOYO LL P2 3 572) 0»N0ndn ©AXPNN DY PSRN ,NOUAIN DX INID NPNNN
DIZIIND 171 VDD )N NTYN ININ NNTINN DY YaWNN 0700 ALAN Dy 0waxn 1N DINRNNN (p<0.05)

STUNNA PITIV RV, MYV ON2202 08N DY ALAN nyawn 2200 nHhRwN NR DOV
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D9INTAN B23°5NNY 1N ,NTNN 12D ATHYN DY DIIMIN NN OPYIMIP
S1PVIN MNP H0INT PINID NI P2 HWIN D IPIOD T 220 0D 1P o))

YN-DON MNTPNRN NYDINN ,MPNONIVYAY NN ,NDIND OMIPPN TP —1
YN-DN TINTPRN NODINN AVNNN VTR NN ,MMNX TIDYD NTIYNN — 2
1IN, ORI VNPV (IISER) 9pnm Tdn vy md »1inn ponn — 3
791D ,NAND HY TIMININ NVIDIDNND NI NPONNN — 4
N-DN TNTPRN NYINDN NN HOPYTNRD NN ,NDINN OIPNN TP — 5

rimon.levin@gmail.com

DYNITVTN DY NN APYN YIVT RINY NP DMIPINT INIITIND VNN 7NNHD MIPHNNN YDHNN 1pNn
IUN D) MND 1NN DXMYY (DMWY 2N NIVY DY DT ITO0N) DN AT YPI9 TN DOWNIND TWN
NIN-122 XTOUN XIN DT PN .PININID YIPDNND 932 NIN OINNN 0N 077152 NIMINN 2DPDNN NN DN
VAN DTN DY DNIVN DN NN 90NN 25710 TN PN R VYND TN WK (Halcyon smyrnensis)
DINHM NTTNY ,NAPDIY ¥TIN ,INIYN 190N JWN NLWA MLYPN NITYA ,NT IPNNL NPV HTHA
.NX/NN DIND TNNY OXPHN ONN NP NONNINHD NN IPNYN,TIINN )TV MINDD YV PNOTINI
PRI NN ,INTY MAP DX)T DIRIN DPNX IWR DIITIAN, 00070 NN P2 ©XPNAN OXDTIN DM I NNIN
D¥2) DNAY OXITINND IO PITIN PRI PHN NN IDIRY OIPNN NN NN PN 1IN JOP 1N ITIN OTH
D291 NN NN 2N MXNA INVN,PIPI JIND P DY HRIYII NN PN NN . THPHA N2 0IN I
572NN TN 19INI VA ,0°572NN YYD NN NPADN NN DININ OXNNY NPNNONN NPIYNN 90N IyaNa
121 D91 NN P2 I1VON DIDTINN NN DMINVYN DMWY NINID ,NXN DI PO PHN NN 2IYNY NI P2
MO OMNMY MMD .0>TI9) DNY NPDIVIINNND PON DY MTION NMHINN TONN NNND OXTY NN)
THY DYM TIINT NI NXONN DINNL OMPY ORI MNNXNN (122 HID) NPIYPR NININNN
PN TN NN NTNN-1AD XTOUN DY DINN YNN OPOIMP ION DI NIRD 195N DD TINN NN DMINYNI)

D25 DMPNNAN DIDNNY NYN ITINY
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DTN NIYI NPYID NHHVYA DT MIN Y NNYAYNI N3N MA29M
L29PNn%2 103 ,101IND XD

AN DN NOVIOIDNN,MNINND 190N a1 —1
VINTINVY YWY YO PN — 2

mai.lazarus@gmail.com

MNTPNN NP> MIIYNI DPNNPN DIDONN YIINN 2IWN DN XN NN N2X20N DY N1I2H1N MIANNN
7N O NOYPIP DY NP NADN DY NN NX 1IDY NMNNN TV 19> NTIAY NPNDNOVI 7PN
NV IPNN2 .DOXVIVO DX TTN DY DXMINND VO DY DDINND PITY NNIANN MIAINND MDD 00N .PVDIT
DMPNIIN I ININN DY DIODINN,DOWTN DITTN NN, NN MIAINN DY DMI»PN DY TTHN DNN WIPD
TN PN, NDAY .MIADIN DIRND DTN 12 JIDIND WM PNITN NN PN ,0NDAD NX DXONN DN
TR MYSNN DTTHI NN MAINNN .0V 91T YN ,00)T MH2ANT NNMPN NNV NN D200 VN
NIV YINRIVIT NOONN D NPYID NPV, DMONIT DT MIPD WD DN DINN TNNY )PHVINT NND
12AVIN 1A YW MYPIP DINI9 1T 7Y, TNN 5 TR DIPNRIVI 1IN XNON MIT TN .NION 1992 DINNON
,INT DY TN .0YT N9IND N12D1D DXIRND DININN D27P N2 Y TTI 100NV NNSND .MAINNIN TN
1735 ,N2>202 0PN DIXVINIRN DY OIVIPNAN PHNN NN DXNNINN IYINY DIVTN DX 1T DY LD
NMYNN M) HNK 1PN WNR OXTTI 90N .DMINPN OXTTHN T DY DMXPN DIRY DI TINY DOV
9901 YV NDPUYIY 09190 210 TPANNDT TN TT0 PRY NNSND .OMNON NPV 9Py ,00)7T0 192N Mana
, Vertical relief 1100 ,ANY DY TN .DMTN NI2N 72N MNVNN M) HINX 2A0NY 2T XIN) 7PN D110
NN NIAND STTN DI HY 20 20N DN MAPY J9IND TN ,TRNN THIND DIPMIYN NNV NN AN
NMYN DX 20NN 0IND VYA XY, Rugosity 121N M2AINN NN NN NIAN TTHN PN J9INI
NN DY NN MIAINN DY NYOVYNN NN INND NN DY OXTTN 190N A5WH DIXXHNN NN .OTN NIIN2
PN NN OIRNNDND OXTTNHN NN 130 DXNDNND NN ,VI9 TN TTHI VINOWN YIND ,INIDNI DIXTN
MIANI NMNOID DIYNIND DIXNINN OINPN DX TTINY DIPNNRND NNIN .OMIN DIVININD DY Y9I1NPNON

2N2PIAN MNNN DY NAYAYN DY TN NN NPIY MIAND 1IN NN
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Pasteuria ramosa »5°900 P1HN DY MOPNI*AD MYV MPN NNIRNN — 0N Yy DI
MIY-12 DT, 0IPIN VY
69978 1IN DN NVIDININ,D) .0 NIV WY DONN YTNID NOIPIN ,MNIINND 1901 112

enavmarcus@gmail.com

,T2 2APY .DMNN DMNDAD DINRIND GUNIND MMYY TN PN DY NITIN NPDIVIIN,DXINT) NXION XNNLI
.INNONN N2 N2202 INPA NN NN IDIZOIN DI DY MITIVN N2 IIMIPN NHPRNN DINNIND DITOYY
DINTINPTNNN GNY YINNI 122200 DOXVITINTIN DY NPMIPN NNNRNN DINIAN DOV DD WY 11D TY
DM DORIVT PN DY D90 W Pasteuria ramosa p1NN .DMYNN DN 11OV HHya DNN DIV R DY
NYAVN DY DXNIND DINTINI NPNNY .7PON 2IYNI NNPN AN O M2 NN, Daphnia magna
DYNINDND PONA ONPINON NPOIVOIN DY Y 19INA WIVNY ,NMIDM2 DYIN VYN DY MNY DYO912
NINY OYY 99N NP JPIN LYPIPN DY MM MMVINNL DY TN PP XY VI MY MDD
VI NNVINNIL HY DMWY DININ T PITAD NNIVN .NIYN DY P2 ONP NPV RDY MINNN M2
OND )NIAY 792 NPT ORPIND MTRNNIN NN P. ramosa Hv NN NPDIYIIN HY Wavnh omwy
PN YD ORPINGD NNNNND G0N ,OYTHN NAY TMIPN NHNND DXNN9MI DXWIND DT dN2a D9V
-146°,33°,20° YW MNILISNVY ,NTIVN ININA DD NV, PTINT NPDIVIIN NNNWH DN NAVN ,NNT
NN NPT DINV Y ONY NPIAT NIAYN ,1ND INKRD TN DPTH TINT X VINN VI N2 DYDY 60°
MNNN .NMATH NN INKD DXINIAN DN 90N NPATIN NV ,MATD 0NN MTHNN NNIXN
NNVIVNVI . NMMVN NPDITIIND DY DMMWYN DIIDNVN P2 NPATNA DOYTIN DIDMP D MYIANN NPNIWUNI
MDA IPNVY NN TN IPIATH DOWIAPNN DNN PMY YIDM TNN DY NPDIVIIN NV, M)

.INY N2>202 TN ,NNVINNVN NNINA
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02921 HVW D»NNNN MIYIN Y0127 DY DTN MPIYD NYSYN NIPNAY 925 INIYII NP N0
3N NI LZNTON 92 0ANR,H1IPNRD 1M 30 TN

AN YN, AN DN NVIOIDNN,DMNNHOYTND NODIPN ,PNINID 190N 2 — 1
YAV NMIP,02IIND NN NVIDIDNIN,NADI PNDPIAD NN — 2

AN DN ,DAN YN NVIOIDNN,VTINMVY YWY ¥YA0N NN ) INDN — 3

AN YN ,DAN YN NVIDIDNN,VTINMVY WY ¥aAON NNV — 4

itai.namir@gmail.com

LDTND DOYININ DN NIY J) DTN-INDN XN NIAY 1N ,MYNN MDOYON NYIYIN 92 NN DY DMV
YDINTA DMPWH DYNTY |92 NN DY TPNNKDIT NINIPNRN YN DY WAV 1919 IYNN MDY 7D NN
NIV YMNY DN MY TONNI TPYNRND MDY DTN NN NON) NN .DNYY DPYION MPYaN
NN HY MYWAN YDIT DY THYNNRN MDOYIN NYIVN NX 1IN 1IN DY ,NNNPN DI PANRNN NNON2
POYN PNINY MY DX IRIWI DIPIN 1N DY MDYAN 2OWN) MNNT DY NON NYIYN NN NIV I3
D231 7110 NIV PN, TPYNRD MDY MNIEYA N0 2PY DIYWN DI 210D NIY NdPNNDIT MDY
12NN XINNDD HY TMINDT NN NIDINN PHND .OMNNNIT MDY YDIDTA NNY P NY DTN NN
L1100 PNI1H2) 2D 21P MNDNN YYN 12NN 1YW D2 .DX1N0N NV NIPNIA DAY 21520 DXaw MNYNN
DYNNNIN MPMWON YDINT DN DD NIWY TWND (D 2000 — 500 PNINI) PO PINT MNYSN yum
NN DY MINTIP ODINT MNPN WDV DPNNIIN MDY YOITY NYIN DXNON NANPN NIAY 1IWINY
,D0N01) DN DY DONNDN MDOYIN YDINT DY NYAVN TI0N TONNI MYNRN MY NTPN .NMPHN
21, NINT DY .NYAVN NIRXNI XD 920 TN I, 00NN DD NAY TIYA . NNIYYNY TN, 010 1NN,
NIOYW NMPY N INIPNN DY DI NINDNI,0NNHDIT MDOYIN YDIDTI MNPV DINIY N¥NI NOYW DN DIV
NN NMIYINHNN NIPHN DY NPIYRIN MIXHIND TOYNDN MDY DINNDIN DY INY TIN AT NNV TINRY
YY1 DMNIND YAV NPNY DY NDNRND DX WITHN 92T ,DTRN MIYAD DMWY D)0 NINN NIINN MNVN

PDOIVIN PYNN MDY
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DININIVIO DINIRY INANH NN NI 07X NYI91Y (Capra nubiana) *22130 Hyrn MorInn
S0-9)72 TTY IS DAy
17 12 NVIDIIN,I2THN IPNY DMNDNN ,NPI2TH MNNIPNRD NPOINNN
yuvalzuk@post.bgu.ac.il

MY DTN 120 NPOWNN .72 NPN-DTR VPIYINP NIN YAV NPHYA INPI DONMYIN D NNNRD THN
SV THINNMNNN NANNA DT DY TONN DN MIP DIV 1210 NN NNNINN DY NY VN DN NIRY
555 HY NANT) NYOYN ¥ NNPY IN 217252 DTRD 29D 9PN XNNMNNN MOV ONND TN .OTND 299D 7PN
SV YNV DXVIAN DIPNN THNRA NTPNNN N IPNNA 10INK DXVPMAIN 299 APNINMINNIN MIANNN
NMNIY NOWNN T¥ NN .NTIN 927H) 22 DXIW» TIN 0) NINNY I NN (carpa nubiana) »ann
PN NTTN MYNNND WY DY DNYY NPNNTINNN MANNN DO DY NYAVN DTN NYI9N DY NY
: 9V NI W) DMY DXVPNIIN UKD NYN MTTHN NN .OOPNNMND DXIVNID TV NI ,NINM2
DYINYPN ,202 DMV DINNX YNNI DPPNN IPNNM I XD VPN 99 YV DTN 250 DY DTN, DTN
NINYY DNVP NINMNRM NNMIAN PPN ,NDIY DTRD NYISNY 53 7D NRYN .OTNR NYIIN DY VINITI TN
TOMYHYN NOYTY PNNMND DT NNRYND MMIA) NYION MNXIYA ,NNY DY .DXOPMIIND NYAIN DI MY
DYOPMIIND INYY DTN 2995 NANNA DTIANND NTIV NYINNY DI ,79) IX 205 DY DTN DN DTN 29D
972N NNNND XY .91 KD VPPN DTN 299D NNIT 12NN DIDYN ANV NNIIN NYIONN NNXYL .DSNVNN
295 DY DTN MY NININD PPN DINN ,NYINNN VINITI) D2 255 DY DTN D) 295D DIOYN NANN P2
MNP IPNNN MNNN DT NYION SY MM MNIYA DVPMIRD INYHD THIMYNPYH DM PN
DIYNITN KD DXOUPMIIND MYITX D DD OPNNMNN OMNYD HX2INY NYIVY DTRY DO MIIINNY

LDTNRD NOYVUNN NN NON NYOVYNN 92N DIIN,DIININIVI DIANVY IX NP0 NNNY DINDYN
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99199 NN DIYWIN NMEININ 1 DIYWD 53 9901 HY NAYIUM DIEIIIN 5Y 1PN MINYNT MINSIN
M3

199798 Y7 ,1»w 1yan  Johann Mourier? ;29N Syny 1902 DN 190nw-nns vt

.N9N NVYDINN, DN OV DN, 1N NDPIAD NNN ,DON IPNY JINRP DN NN — 1
APON 92 NVIDINN,OMNN VTN NVNPIN —2
MARBEC, Univ Montpellier, CNRS, IFREMER, IRD, S¢te, France. — 3

ziv.zemah.shamir@gmail.com

PTNY DN 990N DY NI2NIYH NPIINN ,DXIPNN DY 29 9901H2 YTIN DD (MINIPNN) NPXIDN Tiva
95 IR PNT NI L2 5915 ,MY0 190NN YN0 NN NAPNND DMWY DMIVIND DMN DY NN KD
NONN OMIVIND DY 2PN MY DY DNNTIND NN MIPN ,NT I INX XINY »TI INK JI9N0N DT
NIANYN TPNNY DINN 0N (C. obscurus) 9y W (C. plumbeus) \n19)0 W Carcharhinus
DY753) 1PN NTINN NYID DDA TIN 1T FPXINN .NITHA P2 MNP NIDN NINNY 7D GNIN >0
MHLDIPN NNYPN HY DOV NUNNYN .38 NNT IMNN I DOPOIND (NPIDY MIAPN DNNPND
NN NPNY YT 9NN DMIPANN DXVWIION YW NOMWHN MNON DY 001NN (SNA) NPNIaN MNYI M)
D»VDIPN DINMI NYHNNYN .ODIYA NN DTN NIXINNL DIOIDN DY DNNMNM NMDIVIIND MIN
DY¥I91 73 1970 9NN NAPN THIRD 1DON OINN MY HYW NNNIND Y0IFT NNPTY DININN DD 57 HY
NV TNIPIPN HVIVON DY WIASND NYYY DINN P2 DTN DRI .MITI NPNIIN MNP WIDW 1IN
Y 9PNN .NYIN 120 Y (D»WHIN DIYDINY DD DIN HY) MIINDININ NIYIIN HY NYSYN NDNSND N
NX/NNY TIO MYTH NPNXI PADNY , D3OI PN 90N DY MIXNMRND MHAN DY MYTN NNIN PIDN
NPNY XD OPNIPR NPND NOY DMVY ,7PNNNN INND DMIVIND DN MY HY NAMYNN NNNINDM

DTN MNONN DYAVIN
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DYIN 239 DY N9IVI9NPVN MIXYN :HNIYI 029999 ¥OWI NN Yy N2¥20N MYaVYn
129989 N2 ,82507 723y ,7IND IRIYY 61322 221T SNNN-XIMNY OONT AHNTIN 12 1Y, H2HONMIP NN

UFZ Helmholtz Centre for Environmental Research, Dept. of Ecosystem Services and Dept. —1
of Economics, Permoserstr. 15 04318 Leipzig, Germany

German Centre for Integrative Biodiversity Research (iDiv) Halle-Jena-Leipzig, Deutscher —2
Platz 5¢ 04103 Leipzig, Germany

LNDINNIYD 0772, 0TINVY WY YI0N PRI NNV TPININIPRD TINDIMVIND NTIAVNIN NINDN — 3
6997801 >IN DN ,>IN YN NVIDIDNN

7980400 MMNIY ,MINK NPNTPRN NYYINN — 4

3095202 2py> PIOY,325 INIT KN, DTN NNV — 5

7194700 >IN 142,91 NNAY ,7N'\\’)’3 099N MIN NTIN -6

3460814 NN ,39 NPLIN , D191 NVNY TPNIND NION DY NPAXNN DONY TR —7

31905 NOYN NN NVIDIDNN,JA1T 1O — 8

University of Leipzig, Germany — 9
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MANIND OY .TONNIPRD NN NN STIPON MNDPAN )NMNNN IPAND DX2IVWN DMNVPITIN DN D919
DYDINTN P2 DMIWPN MIANY INY DXV DY DOWITTY 121N ,09IYN YINI2 D979 HY SNVLIVN NVIN
,DYYPNOYYI DINMIN 122 DI9I9N MIND NYTI) NN P2 ONX ,NIXTN NINY .DMNDIAD DM P2V D98N
MPY  NNIVIAN NPOSPIDN ,DOYPRN NPY DY MINVN NI T TIND DO , 00V YPIP MDY NPOON
P2 TNPHNA DOYTII DI PN 1IN MM DI YT DD DYNDIAD DXIONN NYON ,PYIN TOWN
(robust) MMNX NW) NNAD NI DY TN N2ADN MPWNI WAV DN IDON NNNY YT NNV MDD
NN DY) 73 HY DMNDN MMIANND NN VNN ,NAXA0N DY NINWNI DX19990 NIIAN TXD NPYTAY HNVIV)
Generalized Linear -1 wwnnwn ONIW D19790 10N TINMINDT NNIONN NN DN 24 HY DNYOY
ND ,DOYPYNN ,NNOINNVN NYIWN NN NNID NN DY DMHHD DINYD DTN Latent Variable Models
VY (02101 DI1999N YA DINN IVIY) NYDII DI19790 NN DY PN PN DI DY NN NNXM YPIPN
MY DO NIVI NPTV MYPIPA ODDNA D) NPONY D1PIP NNV IHDNA AN M) ¥ OIPNIN
DOWPYNN NIND .(INN PIAY) DY OIID N (NN NYMI) NN MYPIP NN 0NN O HaNa oM
,D0N DXIMNI DXNTDNN PN WINI DXN NIVY .DXPNIN IWIY DY PN WY KD NMIND NNSM
NPNAM NYIWN NNMN KD NMIND NNINNDY YPIPN N0V .0MIV) DIDDNI INY DIXNYIY PN OIPN NIYY
D19990 NNIND . IMYYIA DIPNN IV DY DAYIYND TN ,DNYIY DY IX DMPNID DIPN MNON DY
MNHNNN DY .PIAYNI INPYIV DINK N0 ONIND INNYNIA ,NDA0N NNVINLVN TIND NYIYIN
IINNY DI ,DNXIAN WA DINRYN) DPIY DIINNRND MDY DXI9797 MPNN PONY WYNN NOY ,DOPRN

AN NN NYY»
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NNN=-PEP MY NN M) DPVIDIN DINNYN HY NPVIIN-12D MNIND
19 507 4507079200 YT 201P D 1200, 12N 12 NN, L2PNRN 3 ,10nTP YN

AN YN ,DIAX DN NVIOIDNN,OPNNHOYTND NPONNN ,ININND 190N NP2 —1
NN, NDIN DO OYTNY INVIDIIINDAN NIV — 2

AN, DONOD L, )PNVIPY NVIDININ — 3

AN, TPINDOP ,NNIT IO NOVIDINN,MININIVMY NPONNN —4

TPONN /NTI2DMP /Y TIINOP NOIOIDNN DY NPHNnn — 5

nati.kramer@gmail.com

,D2IV N2>20 MXINA NN 2N NN XY 1IN0 DNNON .OMNIN NPNIY TIPOND YMNN 235910 NI NN
INYD DONDN DMNMNON .INNXD NN NINN) VIV INPL DIDWN DMNNN P2 DXIAVN) ONY T
M 150 SyN 1Y N 30-40 P2 OOPHIY DI OMIN NNNTI TIND D)) NN ININ MININNNN MD2D2
NMPLAN M2V HY DININA VN DMINIPY DNINIDN I YDIND TNTIN YT ,019 .OVINTIN IR ,919D)
=121 MNONN LY SNRNYN TPNN SNYROD, NPNIDTI-PI) NPNIPT MLIY NPV IND D200 NXIN NP
¥ NI IN (1D 40-45) NPVINYI (1D 5-10) NITITI NPNYNI DININ) 1IN MNNON N NYIIN DY NPLVMIN
TINIA TOVUN MIMANDD DMWY IT DY 1N PRIV DMINY T DY 1N PN 19IND YAV NINN-INP N9
NPVLANN MNONY GONA , NN NPVLNIDIVIO MNP IRV DPVINTND DIMNNION ,DITITY DM MNININD
9 TY 92NN VIPIN NNRNY T ,NNPIA OXVINIY T DY NN NPOD NN IYNIN VN MNIN .TOUNN MM
MAN P2 PY WP OMP 2D NIXIN MIN LI NI .OXTITI DMNNIONRD INNYNA DPVINTD DMNNINI VDY
DV NI2NN MAPNVNN I PIDN NN NNIND TOVN RN MAPNYN NNT P NPVPDION MNN-1IPIIN
N2> APY MNINY NOINNN DMINNN NNPIL DIDONIND DININD YIND NN NIYIRND DINNIINRM Y TOVN NIND
-PNPY NPHVIVON) TVIVIND MDPYD MYINT NPDI0 NNIND MNNN NI IPNN MNXIN .MSN-1IPMN
TTIINND DMOVINTD DINNYN DY DNDIDY TUNI MYVN NMDYN D) DIINY ,07110) NIIND ININ NNN NIND

VNN N2X20Y DNOY NOPTINMT MDINDNN NIND ,MOVNNND NPNAD MY OY
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DYDY 90 5903 MAPYA NOYIINA N13%) S9N 195393 119953 1YY

MIN /NP YTIP LN 11292 ,67019-NVIP NT NIN SN0 D19, 23NN NN, 191 MNIN
E5TMY TINNM 6V TNNIIN

2202 1PN 12 NVIOIDNN,NITH INNIPNRD IV NPONN — 1

YN DY DIYTRD TIMINDN TIRTPRD ,INIPITND NINN — 2

PN TPNITN N NVIOIDNXR ,MNVOIOIPN DY NI NPONNN — 3
DTNINGDD N29NNN ,N7YI ONDIPN — 4

TNINGDD NO9NPNN,TNIOPIN NVIDINN,NIA0Y VIND 190 N2 -5

D992, WNNDN DY 1PHT91 NVIDIIIND ,NINIAN DMNNHOYTNID )1ONN — 6
99792, UNNON DY 1YY TN NVIDIDININD ,YI0N PO — 7

STIONA PPPOON NOVIDIDNN,TPIIMNINN XIND NTIOYTNIY NPONNN — 8

uriroll@bgu.ac.il

1O ANT OY 1O .09IYN 22N o2 NOD MPPNINI MDIN NMYOYN NN MTHNNNM MNPH NAMIY
VIV DY DXVIN DY IWPN DR YTTIY X DM NN DY NPIAPN NIYIYN PN NPMIAPY IDVINY NON MMV
990H2 DOWIN DY PRYN NN P17 T2 NNMAIN MNNIN YTHN 09 19002 NYNNYN NT IPNN ONPY
NNYN INNPY NON OON) NONN YT I M9, 77NN, NN, NTMINNDN NIDNNA NIXIA) NI YNNI
YN NPYY .NMYN MNTHI NON NMPN TONNAOON NN 29N DIVIN DY 1Y NPVLNIT NPDY WY
NP DMWY MIAPN NMNPND NRNWNA 1M ,2020 THNNA D0 NONN 29D MMPNY NRNWNA )N M)
SMINY 0N MAPN TONN2 DNIN 212DN MNPYN YAV DIVIN PIAY IWPA 71PDY DY 1970 MDD ON NYY
NOYN OPOR T NYTIND NPT .OMWIRD N2 MDWN 92 NPNI YAV OY MDIPRIVINY .INNPN NN MIAPYI

SNNDOYWHOINNINND GNNYND DIVIN TITYD NMIVON
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DN 51999 :PYN PN — HNIY N1PYIND 90N YV DITIND 9901
3,195 790 207 INT LRODIP NN 1T OTON

5N NVIOININ ,UTINIMOY WY YION NNITIND INNDNI IOV nmbwpub TINIMIVIND NTAVNHN — 1
AN

DN YavLN MYH —2

Fauna and Flora International — 3

ittar.renan@hamaarag.org.il

D27 7199 OPIN NPDIVIIN DY TINNP MNNNLSN DY DITYNN DN DIIVXN MNINND DNYWA
TINMA, 01,9770 ON2 YTAN M XY .92¥2 DININ) PN DN OININRND DI JTAN YY) O2WN 7ANI2 DINN
D192 NOOPYY NP NYNAD DYPNN DININN DN ,DIIOPR MNPV DIV DN ,DPRIPN MNPHN
359%-2) DNNMDIN NI 24 YTNII ,0ONNXM DNNMIINN DY DINYTRN DXI90N NI 29-DY ,.INIWA .0»I) N
YN D90 .NTHON NIV DMINN DIPNNN 15%-51 YTNI) DINNY PN 36 .1TNON MDD DMNINI DIPHNN
N99¥N %9 HY .NIIN YIDN DYV DXNLY YY NHNN DITP DIYONI DN XNVYIA PYNN NMNDNL DOYON
YO DMV NN APYN .OMINNX OMIXT P19 DIPIN N MIND NND 1D TY YT KNI ,NYIVIN
TN, DISY NN DN ,0MIXI1 2119 DY DPTOIDN DINPNN 1PN NN MDINNT DMINY ,NPDIVIIN
TPNIND PN NN .1 : ) DRIV NPIIND PIDN DY DITRN 190N MIVN .27 N3 YN SY MDWNN
DN 28175 (baseline) M NY MONMNN NTIPID ,DXTT2 DD NPVINDPL MNP DN NN HY
MMV PYNND 1555 0PN 91T NI DMNVPITINYA NI .2 .DNMPNN I DITHN 72 MIND)
NOTHN .4 .00 NHINDY DINN DXNLYI NDIVD DXIWN DYT) N2 NI OYNNND WHYD .3 .0%DMIN DMINN)
NY21N2 TIWI INIYI NPDIND MIDN DY DYTRD 90N .NMIVIND YDAPNI NDNN )Y DPNA VYT INA NYOIY
MTOMN DNNII DMIPINY DM YAV MY NNPW) HINNDT TIY PNNIPRD INIIMVIND NTIVIN
197N [UCN-N 0yvn 0onnm S 1dMinDy myTn DTy TSN 1T MO NN POINN .XINL 0119
TONN BN DX DDA, NMY MXAPN DMI)XT OPIND DIPIN M) 27-D DPN MIIYN DOOW DIV» INND
NN ,NI9WNN PONN MNIPY NN 1N IRNIND IR 0PN 11999 )N 147 Ny ONMIND NN
40N .DMVYNI DINNNNDY DMPN YN MM OY MTTIINNN 77T ,0°°01) MNIAPN NN DXNNND

.DIN2) DY DY NPNY DITPD MOLIY YN 1N)
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TAMPNN NN DY NYOWN NHVNN DIPN NN PR = TINYN N MIN NPPR
N2PDI DY, ROV 1D
84105 Y2V IN1,20)2 11IN-)2 NVIOIDNN ,DMNN VTN NPONNN
Liransag@post.bgu.ac.il

NP DIWNN 2ADWN NN, DX DIWITTN DININ PODIY INN NN 1PDY,ND0N DIPHN NIMA DNIT NIAPIVD
MIPAY NDY0N 012N TN AXP ,NWNTNN TYN DY DWAVNI NINTIN ONIN .NNTHN NNIXN NNVIND
NI .(AVXOVID 30 TY) DITITI DYPNIA ,YPIPA DXDP0N DXYMITN 21 0NN DN DXIYDY NNOSNA
SNINIVITDY NNVINNVY TIND MY DMINAY INND ,DODNIR PN NXIVN DY WYY GN DI NNTHN
DN YV MIAPI MTHINNND PR .DWVWTIN NYIZY-DNY XN DYNNND 2112 NINTHN AT .YPIpa O0N
NYND DYANNI 10727 OVTIN TYNY DIRIND DR MIND 17POY INY NN NN JIOY DINAN NNTHY
PRI OXXIND NN ,THND .THNPN NINVYN MILPN TN DXDY DININ NIVIND DIPIIY DPPA NPNIAN
PN YT .PIRPD KD NN NYAVYNM NUN DY TANR DOWAVN NNVINNVLM YPIPA OIN MNOY HD)2 257N
D PO NN PN IN NPNY NIND NXIBNN DY NOINND NINTHD DPPN OIPN NN MdHYN NN
NV NYLNN MPNM ,DVWNN 11-5 NN NYY DOAN NI YW (Chamaeleo chamaeleon musac)
MPVLINY NI DY NPYTP NIV NOVLNN DIPNA DIRIND NN MTND NPPNN DY 2P VN DY PPIYY MYIN
NPT IO XY DINNIY NPT IO DPONIY 2NN 27¥N2 DXINN NYHY 1IN .NPPNN MINNOINNN NN
YD .MOND DWPN NNNNI DOYPYNI NIVIVNV NI NIDNY ,YPIPN 2590 NN NPT ONN THX Y91
M5 NX NHNN Hydrus 135ma 571 1972 73 T1hn SUHin 95 THIRY ¥pIpn pniva oxNnn onn Ny
DMININ NPPITN AN DN OINNKA DTN 29 DY NNTNN ONIN .MTTNHN Y9 DY YPIPN NINVINVY DIIN
2173 12D YPIPN SYN DIRMN ,NINT NN ,DOONRYD 29yNH10 MOIND .1NDNN DTV DINRINN NN
30°C Yyn YWY DMLV YPIPN PNV DX NNTN MIVIRND ROY NPINN 1M DTN ,DIRNN
NN DN DX NPPIN NPDIDIIND 297NN DON OINNN DX OIMIN .7IYN TIHIRD NN XD DI NN
D> .DX¥AN MNNINNY OIWITTN DININD PPN KOV IR ITIND — 1IN MITITIIX MNPy m>nNn

.DMIMPN DITNHN MNAIMNNLN DX DIWTN DI ONAY YINY NPPIN NODIVIIND YINY D91 YN
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(Elanus caeruleus) 4na HHNY NNXTA M0 N¥ON DITY NHYNI MTY
11 12N O, ID My 1NN DY W V)

VNN OY MNNPNRD NTAYHN L, NNMINM TPNNAN ,TPINDIPRD NPYNNND L, NIAYN NV0IDNIND — 1
12NN PN MDD 109, D7"Pp —2

ficedulars@gmail.com

DY2PNIN DIPN .PHN NDIDIIND DY 2590 NPMINTN DY, 01970 N2 MITIVIN DY NYIUN NN
DN YDYa M9 .NNONN OINN DY YININN OXTN ASPHN NN WAPD DN NN MINT ,0NN9N NN
vyNs NN (breeding dispersal) © N2 N¥AN DN (natal dispersal) D PYS > HY POV TPV NNONN
2% P2 AWPN DX NN N NTIAYA .INY DIXP DXPNINDT INY NN NI MINNNINA HHINN KXY NOD
INXION NN NNINKD 2NN YOP DY ONT (Elanus caeruleus) 4N NNNY NXRT PN NNSNN MNTY VI
NODIAND PINND NYYA TN ORIV NP PTI ITII PR 7PN 2000-N NDY NONN TY ONIWAIY ODIYa
(n=17) 0PN 01N DXV NITYN (2020 -) 2019) NP MNY NV TONNI .MINT MR NNNN NPDIVIIN
493 — 601 677 - 69 N 2ApyNN Y .(n=24) ATLAS Y (n=24) GPS »71vna ,(n=31 )pa D51)) DY)
,MMYN DDA DN DXV (NN MYININAY 1VI) HAPHPN MIVNDAN DXTY TINIA .NNPXNNI , 000D
NNMON DYPYN NN . NPPN IINTNN P2 NN W) NP NNV DX 12TY OXINANN (53%) 997 INNX
DV NNANN PPN PN AN NNANT NN DN P2 WP TR 9N (83%) TN NN MINNNIN
NMNVIVN VIIN DY NXAINN MPNINNN NTI OX D ,(N'P 76.2+157.1 1PN NMVDLYNINN) DINA
D7D 50.7+£74.8 1 30.6+51.4) DXVYNN HYN OONIN VN (0P 97.6+145.3 ,NNINN INONIVIY) NP
DV NNANN TONN DY 291 YD DN TINGD MXIN 1N DX MYNN MNNN PN 19IND XD TN, (NNPNNNA
VT IRNWNA (94%) TNIN NMX DIINID MITIY RIN DN PIN X¥NDN .09 ONNY K51 DN YA

.(95%) DINAN MTIYD TIND NP MY PN N3N

VYT MIVMD9N DTN DN D27 DMIN DIVIY ,INRIVI GND NNINY NINT NPDITIIND D DN NN
INND DN 122770 NNDXN DD 297 DI APY PRN MOLYINN TONND OMNNM ,MNYN NN
D)7 .NMAN DNMTIY MDA NNONN TONIND NAIVN NMIN DXPYN DOXVIAD D) ,NNT DY TN .ININN

.D2WN YN PRN MOLYINN NN 0N DI 9 MHN MIT IV NN DY NONX DN
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Y9 NN DI9PYT DI9DIWN DY NN 119D
72> D) ,IRVND INNID , NP AV, IV PN
DIAN-HN NOIOIDNN ,TPNINND 072

amirsarig@tauex.tau.ac.il

(1 :0 DYIDIN ,NNYNN NDID DY NPMYHVNI MDD MNP (D7D 1= 91 THN) DXPYT DXMYN DPIN2
NMYNN MPNN MLPN (2 .(Re) ©TONM) 90N ATPN OY NN NYTHIM MY NINDI NNNON
,DO¥17) DAMYN DN VN OOPIN 7D NI2DN NYINYN TIN NIXRXIND QNN DTN DTN DY MONOPNN
NOYNI DXPYT DOPIN DY DY TMINNHTH MITTIA NMTY ,TPNND .1PDD NN YNY ¥ M2 DXINDIN
5¥ MY MNDN NYOVN X NPT M TN YYD DIPINN N2> NN PNAY TN DY .0NINY DIPHRN MIN
(DORWOWY) Bemisia tabaci 7207 vy 10225 : MNY MITO 3-0 DXPYT DXPIN DY GTVIND NYNN NP1
95 (0ROYN) Gynaikothrips ficorum 072977 ©9>9m (0O8MAT) Eretmocerus mundus 7IX) )OWDH
Dya PNY NN ANIN2 DNYNN PN MANY I TPNOPA NI2TNY DOWHYN IN DPP1HY DXIAVN) DXPIND
NI NN YN NANYN TONNA ,PNN-INTI MNONN ONY MYNNINI NN DOPIND 1YY MWD
TOPNRD NNHYNN MPNN DX PN YT D32 PIND DY YTHN-NONN DIPMIN DX NIYN DXVIDN NN
DY ODIN VI DD NN PPDD DN HOYIIN NMYNN P IVIN NPINN NVPY TN .PINT DY NIVIIN

JPINN NOIN D2 YXIA NONN .DPIN M IN,NIYIN N ,NT XDD - M ONIN NYIZWN TN NNN

N MHNDN TN, T NV NI DOPIND NVIDYD PR NI KDY NNYNIY DIXRIN NAYN NN NNOINN
129AN 1T D NSTYN NPINNN DI T2 NIVNHD NINY DI .NIN NYYN 1IN DIDNHD DIPIND NN D
NMPNNA NTPY NN O) NN MPNN NN .ONYN NI TN DYDY DONDI OXPINN NPIN NIV
197230 NN MY ; DTN 109N KD TN, TIPAIND NDOYNN NIPNNA NPWI M ITYNY DN NIOIND
DV M0 OYNYN TN IDINI NIRID MXRXIND .M MI2INND DY DNV MM DX INNIN DI0IN 1DON)
(MUY 91 M7INI) DM MR XDOPN IDIND DAY DN T OWY .N1IN NI THI I DXPYT PN
MO VYO NYIDA PN NI TN NMHYNN NIDY DY) DIANYNI T2ITHY NNINN DX HDIVY NN

.M NYINI NN D) TN N22DY DN MNTPNNN
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Recombination response to high temperature is modulated by heat tolerance in Drosophila
Olga Borzov!?, Pavel Sapielkin!?, Eugenia Rashkovetski!, Abraham Korol!?

1 — Department of Evolutionary and Environmental Biology, University of Haifa
2 — Institute of Evolution, University of Haifa

borzov.olga@gmail.com

The goal of the current study is to explore whether and how genotypes’ heat tolerance affects their
recombination response to heat stress. Recombination is one of the main sources of biodiversity
playing a key role in evolution. Environmental plasticity of recombination is well established in
eukaryotic organisms (Plough 1917; Neel 1941; Rose & Baillie 1979; Gorlov & Borodin 1986;
Henderson 1988; etc.) and is considered an important factor of recombination evolution. It was
suggested that stress induced recombination changes may be more pronounced in stress sensitive
compared to stress tolerant individuals (Korol et al. 1994). This idea was later generalized as a
concept of condition-dependent (CD) recombination and supported by theoretical models (Hadany
& Becker, 2003; Ram & Hadany 2016; Rybnikov et al. 2017, 2020). Yet, the problem remains
understudied empirically. In this project, by using visible markers, we tested how heat-shock
induced changes in crossover (CO) rate and CO interference in treated F, females depend on their
heat tolerance. We employed F; hybrids resulted from crosses between the Drosophila Genetic
Reference Panel lines differing in heat stress tolerance and a multiple marked line (chromosome 2).
F: hybrids were ranked according to two fitness-related characteristics of F; females: heat-shock
knock-down average time and stress induced change in fertility. In total, more than 27,000 flies in
the testcross progeny of the treated and control F; females were scored to assess recombination. We
established highly significant interval-specific increase in CO rate under stress. The most sensitive
genotypes have demonstrated the highest increase in CO rates, corroborating the CD hypothesis.
Increase in double CO rates, implying relaxation of CO interference under stress was also observed,
including pairs of intervals that showed no stress response in the rate of single crossovers, with the
highest effect being displayed by the most sensitive genotypes.
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The Role of Feral Pigeons in Disease Transmission Among Dairy Farms in Central Israel
Miranda Crafton !, Avishai Lublin?, & Shai Cahani?, Orr Spiegel*

1—School of Zoology, Faculty of Life Sciences, Tel Aviv University, Tel Aviv 69978
2 — Department of Avian Diseases, Kimron Veterinary Institute, Beit Dagan 7534503
3 —Kibbuz Maale Hahamisha 9836007

mirandacrafton@gmail.com

Pigeons are common synanthrope species that can be found in urban and agricultural sites all over
the world. They are known to be carriers of human and livestock relevant pathogens such as
Newcastle Disease Virus, Campylobacter, and West Nile Virus among others. While various
diseases have been reported in pigeons all over the world, little is known about how the pathogens
change in local populations through time, or about their spatial ecology and movement patterns.
These factors all have the potential to influence pathogen transmission and dynamics. The purpose
of this study was to identify the presence and prevalence of pathogens in a focal population of
pigeons, and to assess their movement range and dynamics that may contribute to pathogen spread.
Agricultural practices are a common factor in exposing humans and livestock to pigeon
populations, and the diseases they may carry. We captured 150 pigeons on Maale Hahamisha dairy
farm in central Israel, collected pathogen samples from each individual, and fitted 19 pigeons with
GPS tracking devices in order to monitor their movement throughout the duration of one year. We
found that pigeon populations in central Israel carry human relevant pathogens, and that the number
of'individuals visiting the farm varies across seasons, demonstrating higher numbers in late summer
and fall. By tracking their daily movement patterns, we found that individuals roost entirely in urban
settlements and make daily trips to the dairy farm, making them a direct connection between both
human and livestock populations from various locations. These findings provide evidence that
pigeons may have a potential role in future pathogen transmission to cattle and people, suggesting

important implications for the management of feral pigeons in urban and semi-urban environments.
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The little details in the temporary waterbodies of Israel: Monogononta rotifers
Ofir Hirshberg, Sofia Paraskevopoulou, Frida Ben-Ami
School of Zoology, George S. Wise Faculty of Life Sciences, Tel Aviv University
ofirhl@mail.tau.ac.il

Rotifers of the sub-class Monogononta constitute one of the most diverse and abundant groups of
invertebrates in freshwater ecosystems. These tiny animals are an important component of aquatic
food webs and have different uses in aquaculture and preservation biology. Monogononts produce
resilient dormant eggs to survive periods of stressful conditions, such as desiccation or drought.

Temporary waterbodies in Israel alternate between wet and dry periods. During the dry period,
animals, such as insects and amphibians, migrate to find suitable conditions, while crustaceans and
rotifers produce resting eggs, which survive in the sediment in a state of dormancy. Due to the high
species turnover in many of these habitats, sampling of invertebrates from resting egg banks in
sediments may provide a reliable assessment of invertebrate community with minimal sampling
effort. In the present study, we used rehydration of resting eggs to better evaluate the biodiversity
of monogonont rotifers in temporary waterbodies of Israel. During the dry period, sediment was
collected from 30 waterbodies located in different regions of Israel (Golan Heights, Galil,
Mediterranean coastal plain, Negev and Judean deserts). Thirty-five species of rotifers hatched from
the sediment, among which 22 are reported for the first time in Israel. The most common rotifers
belonged to the genus Cephalodellaand Brachionus, followed by Filinia, Polyarthra, Hexarthraand
Epiphanes. We also found higher biodiversity of monogonont rotifers along the coastal plain, when
compared to other regions. Our results indicate that rotifer biodiversity is higher than so far
estimated and that it is likely that different genera have different ecological specialties

(requirements).
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The sea anemone Nematostella vectensis is a member of the Cnidaria phylum, a sister group to
Bilateria that has become an important model system for developmental and evolutionary studies.
Nematostella larval stage of a free swimming planulae utilize cilia that cover its entire body for
locomotion. Cilium is a highly preserved organelle that is present in all eukaryotes in cells of
different tissues and organs. However, ciliary malfunction causes severe disorders known as
ciliopathies. Here, we demonstrate that planula ciliogenesis is affected by GABAg receptor
signaling. Addition of GABAg agonist baclofen caused reversible arrest of planula mobility,
development and metamorphosis. Comparative transcriptomics combined with proteomic profiling
of baclofen-treated and untreated control planulae revealed changes in expression of ciliary
structural and transport genes. Further analysis showed down-regulation of known ciliopathy

genes. Our results open new avenues for comparative studies of cilia function and evolution.
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Oriental hornets ( Vespa orientalis) present an outstanding model for understanding the role of the
microbiome in the evolution of sociality and caste formation. The association between castes is
deepened by the feeding regime that expresses a strong nutrition dependency between the life stages
— larvae are sessile and feed on animal prey supplied by the adults, whereas the adults feed on
carbohydrates and free amino acids synthesized by larvae, fed back to the adults via trophallaxis.
Recently, it has been suggested that the gut microbiome may play an important role in structuring
distinct castes and dividing labor in social insects. We aimed to estimate the role of the microbiome
in maintaining the adult/larvae feeding dependency and behavioral patterns by searching for life-
stage- and caste-specific gut microbiota profiles. Therefore, we collected larvae, workers, gynes
and drones from two oriental hornet colonies in Ortal (north) and Kalya (south). We dissected hornet
mid- and hindguts and extracted DNA from each individual. We then amplified the hypervariable
V4 region of the 16S rRNA gene, generated 250—base pair single-end reads on an Illumina MiSeq
and analyzed the sequences with QIIME2. Our results show that larvae microbiome diversity and
composition was significantly different than that of adults, giving rise to bacteria known to aid in
protein digestion. Moreover, bacteria composition differed between castes. Our findings indicate
that the gut microbiome contributes to the differential nutritional requirements of developmental
stages, and that it may help explain the dependency between larvae and adults, enabling social
interaction in this species. Additionally, the differences in bacterial composition among castes
suggest that caste-specific behaviors may also be mediated by the microbiome. We present
preliminary evidence as to the involvement of the gut microbiome in shaping sociality and colony
structure in the oriental hornet, which may extend to other social insects.
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Across the Tree of Life (ToL), the complexity of proteomes varies widely. Our systematic analysis
depicts that from the simplest archaea to mammals, the total number of proteins per proteome
expanded ~200-fold. Individual proteins also became larger, and multi-domain proteins expanded
~50-fold. Apart from duplication and divergence of existing proteins, completely new proteins were
born. Along the ToL, the number of different folds expanded ~5-fold and fold-combinations ~20-
fold. Proteins prone to misfolding and aggregation, such as repeat and beta-rich proteins,
proliferated ~600-fold, and accordingly, proteins predicted as aggregation-prone became é-fold
more frequent in mammalian compared to bacterial proteomes. To control the quality of these
expanding proteomes, core-chaperones, ranging from HSP20s that prevent aggregation to HSP60,
HSP70, HSP90, and HSP100 acting as ATP-fueled unfolding and refolding machines, also evolved.
However, these core-chaperones were already available in prokaryotes, and they comprise ~0.3%
of all genes from archaea to mammals. This challenge—roughly the same number of core-
chaperones supporting a massive expansion of proteomes, was met by (i) higher cellular abundances
of the ancient generalist core-chaperones, and (i1) continuous emergence of new substrate-binding
and nucleotide-exchange factor co-chaperones that function cooperatively with core-chaperones,

as a network.
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Artificial light at night (ALAN) disrupts the daily cycle of light, has vast biological impacts on all
organisms, and is also associated with several health problems. In birds, ALAN was found to affect
various behavioral patterns, such as song and sleep, it causes birds to be active earlier in the
morning, and increases their mortality. In this study, we monitored the sleeping behavior of zebra
finches ( 7Taeniopygia guttata) that were kept under 14: 10 L: D indoor controlled conditions. During
the first three weeks, the birds were exposed to complete dark nights, and then for additional six
weeks to light of five lux intensity during the nights. We recorded the nocturnal activity of birds
with a motion detection infrared hardware at three time points: 1) after three weeks of dark nights;
2) after three weeks of ALAN exposure and 3) after six weeks of ALAN exposure. We found that
the birds showed little locomotion activity during the dark nights, and that activity was concentrated
during the first hour after lights off. However, under ALAN conditions, the birds moved more
frequently throughout the night, mostly within the first hour after lights turned off and the hour
before lights turned on. Moreover, locomotion intensified with the duration of exposure to ALAN
(three vs. six weeks). In addition, birds did not eat during dark nights, while under ALAN they were
observed to eat several times during the night. This finding supports previous reports of weight gain
under ALAN conditions in several other species including birds. Taken together, our study adds to
the growing body of evidence of the ill-effects of ALAN on the behavior and physiology of birds,
and to its deleterious consequences, which we previously found concerning brain plasticity.
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Various behavioral aspects in insects are controlled by an endogenous clock and exhibit circadian
rhythmicity. To keep track of local time, these clocks use a variety of time cues such as light—dark,
temperature, food availability and social interaction cycles. Social communication is an integral
component in insect behavior, particularly for mate searching and reproduction. 7. castaneum is
one of the most damaging cosmopolitan pest of flour and other stored food products. It’s
aggregation pheromone, 4,8-dimethyldecanal (DMD), produced by the males, attracts both
conspecific males. The daily ryhthmicity in pheromonal communication is an intergral component
of circadian clock in insects. Until now only a one way effect of circadian clock on the pheromonal
communication has been studied. Therefore our obective was to study wheather in aggregative
species like 7. castaneum a feedback meachanism of pheromone affecting the circadian rhythmicity
occurs. We studied one of the major clock genes involved in the endogenous control of circadian
thythms in 7. castaneum, TcTimeless.Our results demonstrate that the pheromone DMD alter the
expression patterns of 7c7imeless in beetles heads(GLM: Z=5.48, P<0.0001). These results
demonstrate, for the first time, circadian clock gene regulation by an aggregation pheromone and
provide new insights into how social signals are potentially integrated at the circadian clock

molecular level.
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Well-being, or quality of life, is difficult to measure, with current approaches relying on directly
asking people to evaluate their happiness level. This approach necessitates respondents’ ability to
express themselves adequately, and therefore obviously excludes those who cannot do so, such as
animals. Yet, just as every human being has different needs depending on his character, so do
animals. Therefore, to measure the quality of life, we must consider each unique personality and its
individual needs. Here, we present an automated tracking system that can assess cows’ welfare
individually, objectively, and automatically by tracking their behavior. Our primary motivation for
working with cows was to improve their welfare; yet, cows also proved to be great animal models
for studying behavior: they are large mammals (can carry relatively heavy equipment), have unique
fur patterns (easier to video track), very social (and human-friendly), and are readily available in
farms. To study the cows, we set-up a system that tracks each cow’s location and behavior in real-
time using electronic tags and an array of cameras. We use machine learning to automatically
classify complex-behaviors such as agonistic interactions, the hierarchical structure of a group, and
more. We compare behavioral data with physiological parameters such as Cortisol levels and milk
composition to link behavior with welfare. Our initial results show the differences in each cow’s
characteristics expressed in its walking pattern, preferences for areas, facilities, and the interactions
it makes with other cows. The use of behavioral tracking could be a tool for providing real-time
alerts on various acute conditions. This new approach can bring about a fundamental change in the

way we examine animal well-being.
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Body size is correlated with many potential stressors, and the number of potential predators on an
individual is negatively correlated with their body size. Another parameter is food availability, as
bigger species have bigger food items available that require increased effort to obtain. This may
apply both inter- and intra-specifically, and directly influence jaw size, skull size, and head
dimensions. Digit length ratio (2:4) and digit asymmetry (fourth digit) were shown to be
morphometric bio-markers, correlated with stress level both in Aves and Squamata. In
Lepidosouria, eye size asymmetry was also correlated with stress level. We tested a potential
correlation between teeth asymmetry and skull length and snout-vent length of eleven species
within Varanidae. Data were collected from photographs of dry skull specimens. Each tooth was
digitally outlined, and the outlines were converted into equidistant semi-landmarks. Centroid size
was then derived as a singular unit of tooth size for each individual tooth. We found that the bigger
the skull and body size, the larger the asymmetry of the teeth based on position. This asymmetry
was more right biased, and was apparent both inter- and intra-specifically. Also, it was consistent
with both the average of tooth size asymmetry per individual, and the size asymmetry of specific
teeth. Since tooth asymmetry is not functionally linked with diet in larger individuals, we explain
the result as derived from brain-laterality. Thus, a new bio-marker of brain-laterality. Since it is
consistent with the results of digit asymmetry and stress in the literature, we suggest teeth
asymmetry as derived from brain laterality as described in the literature for digit ratio, digit
asymmetry, eye asymmetry and scutes asymmetry of both supra and infra labial.
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Global warming affects how organisms interact with each other and with the environment they
inhabit. The ability of organisms to compensate for climate change highly depends on the ability of
other species to make similar compensations. Hence, we need to look beyond single-species studies
and ask how a species depends on other species for survival, especially where some of the other
species are predicted to decline under climate change. To fill this gap, we quantify how lizard’s
physiology is affected by the availability of vegetation cover and insect abundance in a desert
community. In particular, we studied a desert lizard (Messalina bahaeldini) and its interactions with
the local vegetation, which inhabits the Judean desert in Israel. First, we used a drone to map the
vegetation cover in two study areas at a resolution of 3 cm. Next, we collected 81 lizards, measured
their fat mass using Dual Energy X-ray Absorptiometry (DEXA), and calculated the percentage of
vegetation cover around the collection coordinate of each lizard. Finally, we tested how fat mass is
affected by vegetation cover at different radii (1-100m) from the lizard, and by the Julian day. We
found that vegetation cover within a 10m radius from each lizard is the best predictor for lizards’
fat mass, compared to other radii. Specifically, the fat mass increased with vegetation cover,
particularly during the summer. Incorporating the results of the model with other levels of
interactions (such as prey abundance) will enable us to estimate the importance of the stability of
such ecological interactions in the desert system of lizards and better predict the biological impacts

of climate change.
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INDI T HY 91991 919005 0911 /09X 1 ANV MMPY ONN — 03 N/NN 9190
NOYIN NTHAN 72 DNV
IAN-HN ,AN-DN NVIDININD OONNHOYTID NOINPON ,MNINND D7Pa
yotamanta@gmail.com

DY NMNPI DI20N DINDI DN 1IN DINNIIN NNV O (Labroides dimidiatus) YNpIN X1
NP NTY 1PNV DN DIPIN N L,YIAP T DNT POV DY DINMIIN 111D — 'NIMPY’N DX PON
570 INPIN .DNSY DMNIND NPV JOIN NN O 7O TINDY ,ION MMPY NN NN IVN PPN
MPON 57N ,NY90N DN MO DMVNIAY DNNNA GTYNHN NXIN DNINY , 0P MMPY 2,000-5 Ty S pw
DMINTIN MNPHD MTY P2YN OXPIN DN NPT OHY 9PNNA .1V AP IN TN NN MPON DN
VY IPNNN .DNXY DIRPIN NNNINN DY YAWN MTY 1NN DR ,TIY DIV DN N1 ,)D DX, DNV
NNNND IANNY NPMNVIN NINTNND MYNNNI 1Y ,9918 Y T-DY INTI IDIDIN MYSNNI ,(0D-NN 7912) NTYA
DINPIN NN ,DMWIN NINPHA DIV NYI I YNNI (07 NVIN) DINTIN DIDITI MMPO MVHNWNIN NPN
NOD MIMPYA 519702 GUND AN DOV NN ,IT OVINY DIDIP 1N NN TN DNV MMPY 1YVY
NNMNNN MPTN DNDY T ,N%Y NPYN NN DINPIN 90NV 955 10 10D .PYY DIXI) NYIND NN
NS DINPIN I9DNY TI1ANN ,G0NA IPNN TYUN TINNM ,DNNY DIRPIN P ,MPON 299D MDONNN
MMPY 5117 HY OWAWNT DMITIND YIND YO MNINN IR MXNIN .MIVIN NNYN OWTINT IHIMYNYN
DOVIAPY DMIPAN ONT NIAY NPNN MDYNY NMYHRYNY 191 ,0N0W NPMINTH MTNND MPNn NuNna

INY TNV NINDIY PNV
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DYIYA 095130 DIYUNIN 1PAN ~DIYUMM) DIPNPNRN , 0207
239NN OV 1917 NN, PP MM

2202 1N 12 NVIOIDNN NN INNIPRD IV NPONN — 1
ADAN-DN NVIOIDNN ,TPNIINNID 19010 N2 —2
ADAR-IN NVIOININ,VTINIOVY YWY YAVD PROTIND — 3

gonib@post.bgu.ac.il

N3N YY N2 29 NNMIYN NYITI 722991,N9IN NTNIN MDD DININN NNXNIND TIIININ NXION YHYI DN
NPNY MIVYIN, 2NN DHPNY NNDIDNA MY ONYVTI NN NN DIPN DY NXINN MDA NITHIN .DINYD
NN DN MTIMNXT NI DPOIWN DMIPNN DY ,TIY ON MDY NIPRY DOUP DN NAY 10N DD
AMOLNY DT DPH MTIN YN NN DN OOYN DININL D) PONY DXL DXTMYN DININN
NXIAN MNINNN DMIDINN VN - O DX PTIN DIVNIN DY DPNMDPLI DMIANTD OXDIAT INTT NT IPNNA
555 HY NXIBNN NN NN NMIN NYNN .(ONOV type-localities NN P ,99P 100-H MINY) TN ONVP
LDMPONAD DMNIN IN MNY DOWN) MXIAPY DNNID HY YPD NISDNN DINNID VIDOY Y HY ,DOWNIN
9NN DNHL NN NI DWNIN DT Ta52 ONYY type-locality-nn ©OITN DOWN) T8 NNI
TONWND DO DN ,TNPNA NYANNI NXION (D3 274) DIVNIN NN 7%-9 MINAY ¥ PRIN INMOPOLM
VOUN AN 0210 AN MNP DMV DMIMIN 1P DIIND) L, (NDITD D»IIVUN)) MNNDN MNIWND
,NXIDN 12N DD INNIYND .TID2 THN VY9N D101 TIYINNN TN, YTHY 1TTNNY INKD 198 XD DN
YN MINXN OO NIND DININ DITIN) OP N DTN ND DM DY DOUPNN DIMINRND YN DINY
DMININ OPSIMN DINIRI NMIXIAP MIYINTNY DT DOWNI YN MTIX DINMPN YN MY DY MY aNn

NTNYN 20 NMVNY
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2017 NP 0390 OWN HY KNP 28PN ININ NYINA DINNIND NINY 5T NN
SVINNYT PPIN,SDIDVT DPDIVT NIV TPDY 13T 1Y L2p3) TINNN

NYINI DM OYTHY INVIDIDNNIAN NN — 1

DYV MY NVIDIDNIND — 2

DM YyavN MY — 3

NIV DN DI IPN 1D MINDPND MINDN 390N — 4
M, ANNN NVIOIDNIN -5

NN NVIDIVNN DN IPNY JIRP O MNN — 6

a.genin@mail.huji.ac.il

T DY NOOHN NMNNY ND>N 2017 9P NY’NNA OXM DN 4.2° C) DN M DY 1NN MNHNNNN
DYNNNIN ONT D) 13D 0139 400 1D NYYNY IONI NN YPDI . MYIAY 10-D NOWN) TN DNNIIND INY
Dy N ,DPN >40 2 NYH9 DY ,NIANT NNON DMNND TPVINDPL NN .NNTPNN NDYD) Mol
12 19IN2 I (DIXI) DINPIIN) YPIP 99INY (DN DMIIPT D) DT XNV : NPIN NPDLPHD
TNNN N0 IYIN KDY VYN DPNDLPIVY ONTY TV ,TINVN DT 2P ONOY PN¥NNINN NAINA
NN TN DXANN DIONNIPIND Y32 NI MY PN . Streptococcus iniae INAN IY ¥INMIVPA DI NN
MPHN NP> MNOPN MNT 2P NIDIV 19D ,D9IN .NPPN NOIN NOIYWN DY DINOI2 DNT N1AY NIYA NN
NPY NN NIYN O3 NNVIFNVIA NN NPY ,O0ONP NNVITNV MY DIMYD OMNMIN DIND DD
NPT ,90N2 TN YW IMNY 57972 RN NN PTNA NPATH AN IN DTN DY NONN NN NYNAN
707 DN NIPIN .PTIN XTN NMNNY NN O) R ,PTHND YW 19T TUN )9 NN 1D M) N2

NNPNNDN VPN NTN INKRD MY 1901 DTN NMND MOWNRNNY NN

OV YTPNRNN (701D DIN D)) MNNPNND VPR DY NPNINPRN MYIVNN DY 1NONIY DMIPNN ,ND TY
DN NNVIVNY ,I12ITHN NINVNNNN VIR .MNHNNNN AP MNDYNN TN, MO0 PNN NIIVINNVN
VNN IRD TN AUR AN PNINN 7P NVIDNNLN NPY ANP OO ; NINYD NN NNMN NOYOPNN
TIVNN DY ININDN TVIN NN NNDN DMV 33 D 7Y NIINI DN 29 NNVINNIL DY NN MTTN
DONIN APY MMPN PN DIPNNY NNNIN OMZN DN NNVINIV DY PINII YN .NDIADN NNND
SWYPRY TI DY DX WX PINDN NN NI DY IINN DD NYNIND NMINNNNNYI OO TIND OO PIDINVN
NDY L, 0NN MNNNND OMPND 0N D) Y ,PYIVOIN 29PN INNM MDA TARD D900 NMNN
MYV TPYNZIN MNNNNNN DY NP XY VN NOYIN VNTIAY  .IYOVIV 19, TPNYP NINVINVNY

NNNN NPNINIPRN
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P390 90 MTNINA NI NI HY PPONN IMNIIY XY MMNN OXN
LY pND dY 20T 3P

6997801 ,2°aN YN ,12AN YN NVIOIVNN,TPNDINND 19010 M1 —1
6997801 ,25aNX YN , AN YN NVIDININ ,VTINMVY Y’Y YION PO — 2

jacobd@mail.tau.ac.il

DN DY : 7TNININYD DIOINANIND PNNANP YV Y1901 12TV IYIIIN NMPN 902 DN VA NTNON PN
790N PN OO DIPN 0N .NMYITND DXVINID DMN TNNN YVIN MPIT ANP DDITY DIPIPY DT
TN 0N MDPNT NPNNONT TWNRD DY TY TV NTNOND MX0N DY TN .0PNVDININ DX TONY NPWN)
OIN PANY WTIN NHOND VYN ,NYIIA 2NN TN NNY DY DY 1Y IN ,DDPNX NNPY DTN Y DY
WMWY ITADIY NOXR NNIYY NTNINN PR NN ITIVY 0PN HOHYID MAmvN 9NN DTN V9 ,MNON
DXNNY IN DOPRIMNY DY THNNND TN D3PI 1PN 1991 PNNMIND DIWNI THONY DITH MN YY1 OIPNHY
N9 NN NN ITNOIY 44-) DMIMP DIPIN N 302 HYW NINI NN DT DY MIDNN Y13 NION .ONINNITIN
YHYA PN (NN DTN JPINK) AN DY MIN dO¥A DI ONN PITAD YT NINN N DD MNN NNDIP
NYY AN PNV .NOYM M 1.4 DV DTNN DYPIY 20 DY Y1) NION .OPN TY TIYD 9Ny 1My Mo
95, NININNN JPIVD»HIN YIDN DNNITNIIY DNPIP D¥2APNN N DN D1NY DN HY MNN NNDNP
NAYY NMN NINN ONON PN DY MNN NON DY PI YN 7PN IURD 0PN MY MY 500 ¥ ,Mw 126,000
Y0 91 NONI NINN NRDNP N9 DX DINM NYHNYN MNP MIXNDN YIDY T HY MNN NNDNP
,PLOMY NPDIT MYNNNI NNIWYN IR NN INNN XY DNIVP DOXY DONTIN DN VD INMND
AUNND ODTND NAXNIN ANV DITY NN DY PN PNYIIN NO IR ITIVY DI 03NN DTN, NPINID
DTN WHNYNY DY TN DY NN DXDTY PN TN QNN TN NMND N NI DDV DOHTIN ITNIIYW WX
DYDN DXDITY DIPNIY NIVARY NN NNON NN 1T MNY DOWNN DX .0TIY NN DTN N 9N

LDMYNNR DYTHON YN YT DY 1NNV NOXOIONTND 2P — INIRNDD NYAIN DY DX NNNRND NN TIWD
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72500 PIPY DY NINIWIAN-RIN T8N 105310 MDY MINII H1NNDN MNIN P9 ONN
3PTIVI TRMTY ANNT PN 10N ONOYT 1P

69978 AN YN , 1IN HN NVIOIDINN ,TPNINNID 190N M2 —1
ADIN, 1001299 1,791 1) NVIOIDNIN,DOVNNN OIVTNY VINNP NI — 2
YTIN NN, TPYNIN NPPVNY 1IN — 3

keith.harris@mail . huji.ac.il

D201 YN N1 12 NN DX27IYNN DN NI, NMINNNI NN DY PIAND NN PADND PWIPH
77920 799 D150 ,0990 HY INITIYL NTIINID MYNSN ,NIN MNOND PHN PNINT .02 DMPNTAN
,ION NON DY MPSPODY DX N 12 NN NHDNIDN NNON DY NOTYIY 920 NN .1IPIN 192 ,10¥a0
NOND PN NOTYN T IRINY DTN NP Y 1910 INKRD DNWY NN .MTIVI NIV )N ON D)
,0Y WP ROY ,NNONN NOTIN DY PONNY 92105 D157, 010 DY 231 THIN YWD , 10 DY NIXYNPI NSOV
ONTN DTN IV HY DTN TID> NNIN MM DNDNN OOVNRY MTIVL PNNN ATV DY OTD TY
YOYD2VY ,19752 NTAINN PIPY NX DDA 22ANT NIINYI 1N MDY NPT MNON 19T TN 1IN
SY VINON N1NN NPNPN NNYPN DXN NIRYN 220 NI NPIIZNN INY NIN I DY HTIinN Dy 0¥oon
TPNNTOPN NXAND DNNID INWI, 10D DRNNA ¥ Y NTAINN NN NIRYD 1991 DLW YV Y2NT . 11212
DO NP YANT DY NPTIINN MYVLNIY TIYA .NIPN2 INDI XY, MTIY YN XINY 1IN DV DY NPNN
,1NNN NYRYA DX TPNNN NTIONN PIPY DY DXODIANY DI TINN 277 ,N1NN MINNTIPN PIAYND OMINMN
MNN DY) 2N DY TIN5 DMININ NN IND .9aYN NINY TPNNNINY DINON MmN Pav Wpa XD
WHINY INY DININD DN DOHTIN DY NNIPONN P2V 1YY NNPDNN P2 DY TANN NN PADNY MDY
DWIPD 7901 DY DMNON NN PIYNI NPIYY DT 12 RPN DTN DOPNN NN .NTIINN PIPY NY
20N NI MONMNN MIAPN, 001 DINDL OOWOPYN DM1IT .INNK NN PNN ¥ TAR DIHY ,DININIVIY
,DY93)0N DY NWIN IN NI HY MY NODY NNIN 1T NN .IT J2 NN DINN DMDID DN NANIN
IX PHN NNV MNON NIPNAY NP2 MNINN NADIN .DIINDI NN THINI XM NN BY MNON
221 M1 LINPON NN MZNY NMININ YR NINKIN .NPNAN TINNNPN NI NININ ODNPVIN

200N NNT OV IDVNNOPRN NNHVN NYIP TIT,DMIMDN DI DY DNPNIY
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YINN 192 11991 Y DY NN 0 Naa (Caprimulgus aegyptius) Y1850 ©RNN YW AIND 307
19123 MY S5 51T SN2 YINSY I NHYNY NHIYN

1I5MaY IN L4990 97,597 0T ,4NTON NI ,32T 12 PHN NN YT ININDIDY NN

6997801 ,2°aN YN , AN YN NVIOIVNN,TPNDINND 19010 M — 1

6918705 ,20aN YN ,5 MMNON /NI, MONRPNRN RSN — 2

45953 ,NPN NND 11 5pNs>— 3

8499000 ,)170-)2 NYITH ,11IN-12 NVIOIDNN,TPIATN NNIPNRD NPONNN — 4

4353701 ,ny7,1 NVIOIDNIND TIT,NININN NVIDIDNNRN ,OMONM YAV PV TNY NPONNN — 5
3498838 ,N9°N ,NAN NVIDINN , NNV MIVIINIAN PNONIAD NPYNNN — 6

Yohay287@gmail.com

DYPINND NI ND DPYAN ,DMONNNN NNOWNN M2TH NY NN (Caprimulgus acgyptius) 1890 ONNNN
0P NMOIVOIN DINN 2016 NIV ,NYVIPN TN NANI TPHDIY NNV PR .NIYN YT TIN T8 NN ONIN
IMOIDOIN DYDY TN DY INIWIIINTI NP TN KDY MW 70-2 YINNX ,NDHNN DY PNINI 1T 0 DY N1
YMIN NN PIAND TN DY ;19D INNIND DY DYIND MIXTY PHN DV MINNIPRD MITIR YT YT N HTINY
PHN DM 13,0012 MIYRID ,1NITYNA (NI NN D) N22DN MNINA DOV MONN NN 1D, MDY I9IN)
,N292 NYY 95 DHNNN DIPMD NN INXT O TVNN 2019-2020 SW 2>2aNnN N o2 .GPS »1wn oy m
0N MYY 55 TUNI NV 10 DY M TN MDY NN NN OXT NNIND JW1N G0N .01 NNN DY
) NNNN .(JPN DMLY YNINN) DD’ 30.5+19.0 DY 2APYN TYN DY 00079 12-N YN YaAPY PNDXN 97Nva
DOYNINY DN MDYIN MR KNP INN) DMIWI DV Y$INN PNINA DN TONNI DY DMINNN DXONNNN
PN OININM NP 10.248.0 HYW D15 NN >PNIN DY IND) NDO1N NO>NNA OINND 12 Commute *9IYN
DNNNA) IND) NP5 NDXNNA NNIY MDY M DY IWIANT MDY MNP 21.76+13.67 HW DONNY
DY0NNN MPNN NNVIAY NRIND ,MDYAN NN DY NN R NYaYN DR NPTIYI TR (Commute-n »9wnd
DAY DMNVN DITHN YN NN DN .DMININ DXONNNN MDD DY YWD 1PN INNN DI NN ,DMINN
DN DMXOPN NMITYA AN 1IDINN DXONRNNN NDPDN NPNNIAY NRINY ,NDION TONNI DXONNNN DINID)
DXNYN DMND DXONNNN WI (DPN MYV TNPNIY) NN TYNNY AN DVTH PYIN INND NNIIYND
DY NP OINND NN NNNINI ININ DIV ,ID 1D .NNING NIV NIV NN YD1 DNA,INY DIV
DXNN TNN DY NN TIAYD DIMONN NN NON DINRINN NNY .MDONN 50% Sy¥Na NP NNIND 1IN
2777 °N2) DXNVLYA AN VINOWY TPORIP NNNT DOIONNY ,INIYI WOIY DIPNI D101 NN D101

Y TNYN PN DY NNYI DXIWN SN TN ,NDINI NNIIY YYD DYOIMN
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0107359 BY7VIPVI NTIIND NIIT VYN NN DIYIP DIDIN DY NN aNND
L2yason oy 1257 Min

AN DN, AN DN NVIODIDNN ,PNINID 190N N2 — 1
NOON,NDIN DO OYTNY INVIDIIINIAN NIV — 2

hava.wandel@gmail.com

MIHNN NIYIYL IVN PIN INNNND ,NNI0 DVINNNDIP NOVPIVNNINIPIN NP DN DIV
,MON IMN 2220 DYDY 1N DIMINI) DD NXIAPY DIINNWNI DN .1PIPIND 7NPNIPAN NANWNA)
YDINTY NINY MNIT .OMN NTINYA YND) DIV NN TIND DNIN DIVNHWNN NDINRY MNDIT DN DN INITYI
I NT RO ODIN,DMY G0 M0 P2 NIV MDA NNV MY D IR ,MND ININ 90N NPID
DIMINNDN P2 IWPN NN NN DT IPNNA .9ION NDION DY DITN NVPNN DY MWD TIPVIVN MNON
DXLV NTTIA, NN MWYD NI DY .OXINNN MR NITY PIAD TIPVVN DY D1VNPPM OPNININNIN
DNDINNNM DMIMINNN NN DXIXNN DTN NN NN ,IDNY TINDA ITON) TUN D M) NIYTH O»N
APYND NPVYIVIN MOLIY DY NM2) NMPNNLOINPOINPID DIDIX NIADY .V HID OMIMNNN OPVNPPMN
NN ODVINMVD NI INNN NN NTY 1D NRIN .DXDN NV TN 1w (PTV) oprpdn anN
NTY P25 DXOIN NV TN P2 WP DYPY NRIN JD 10D .NPVDININ NN MINNWND YT DY NNOND
MTY NN NN IWAND 1991 MINXXIND DOV .0 P2 1IN TWUN DIXRNNDND ,TIPVPVN XY ININ NN
DNYXNN PHINK NN VN 1IVAR NONR NINNIN DX NYNN TN DY INY DOV DTN TINND NNIIRN
PPN 9IVN NTIY PNINND MTINX INY MIAIN MORY DY NNYY T2 > O ,97010 NTIY2 DPVNNNN

NG MYYD THVVN HY INNDNNL NDRYN NI DY
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NN P12 MIIN — PPN 2NN DINT) DIPIN IY NNNPH NN NYAYN
917NN, DV-I TTW PTN W)
SNV ,8499000 11913 12 NYITH ,)1PNN-1A NVIDIDNIN, NPT TPINDIPRD MV NPONN
reutvardi@gmail.com

D2IY2 D27 MMIPNN NPINNH MIANI .OXIY2 NN NMNONY 20 NIV NATN NINYNN INNPN NN I
MY NN NRIIND OPNPY DXIANIND NN DY INY NAT NDMD) XNNMNND NNYO APMYTY ININ
YTIN NNNOVHHA DIITH DIPI MNDN MTIN DXMPT NPT ,NNNVDD NIINT NN NINAY 1 TII . TPYNIND
N9 APY DIXVIN DY NIYNNN MYIN P32 N NPXINN NIN DMINN D1OIN2 iNaturalist 'NIIND
Lynx) »sn v (Ursus americanus) 1NY 27 : DY0912 DO 2P0 NYONN YY ©XMMPT DN .ANNPN
192 oD 279 (Puma concolon nm (Alces alces) NNWpn Y»N (Canis latrans) VP | (rufiis
MM ToNNA (N2 AN OXINNI) DMNPY TN O3ITND NINN NN NXYNI KD DPNPYN 013N
PIT DMIPY TN DMINND 1ITN NN ,DMINNRD DIPHY TN ,NNT DY .ANNPN NN MIAPYL NYNNN
N29P2 DNOY MIPINIAND MPNVDIN DINNV NPNY DMWY DIPNN P2 DPNNMINNN 0D TINN NN
MNPY YAV) PYA OIPYP 91T ONA DY MDYNT IR MLOXTH NOY MXXIND .OONPY 51T) YN DTN N2
9210 NPHYY NINNIN NYTH L, NANRT DY .1INY NPND MDY S1THN 72 MDYN DX NN 932 DTN NI
DTNN 22193702 OMPWN POV DY DRI NN IR — NANN TONNA /MIININ DY WINHD OONWUN
12°202 Y2V DTN P2 NPAVPH NPSPRIVIN DTPY MY DD VO APNNNN DINPY .0MNN HYa XD

JONPYN
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921991 12NV HY MNIND HPNNTNHN MOTYNN NPNA I9IANY 2IVUN 19Y P11 TN , NN 193N
1m5an M7 29779200 TITHTY ), DPoaYNIN PN ,DINT NUN

YN NOIOIDNND,NNTINM MMSINIAN,NNPRY NPYNNN ,D190 Do NTaynn —1
T NVIDIIMIN,DIPID DYIN'S 3090 — 2

Moshe.zaguri@mail.huji.ac.il

NN DOPNDY PIDOVNN DIV JIND TNWY YTI2 DIOVWN MNTN 190NN DM DPNN-1DY2 MIAIN
NITYN NN N2ININN NN (D2INMIVY DAON ,MNING) DIVINIVN-IIPRNN NDION 2D YN NN .OMPYD
oy 995 Mav»NN VWX (Hemilepistus reaumuri) 92700 12N0V DY NPONTNN PMOTYN VI DY PN
DYIPY MIND .OXHY W MDA YPIP DI - NN OMND MY NIPIYA NHDID D2NVLN DY NLNTN T NN
927N .DMNIANLN NNIN IPY AR INNNI RN ,IWID DN DIVINIVI-IPIND DY NNMIT MND D10 YPIPN
D2 DPNYVYID DMNINVN DY PNTNHN NNPY DX DXD2DNN NPIATNN NXA0N YXIDIN DY INY TIY YNIN
NPNA TN ,JANVLY DMIVPN MTID? NY — DIIYN TWI TWUNRD YOI ININ INY PYY YpIpn D1 . 1292
790 NIYYNN DX NN NNTIAYI .VNAIP-DPXIPN 12172 NVYYN INNNN TOVN IR PV XIN N2 NN
YDONIY DNINVLY 12 NTAYN N NI 1AV NN DOVIMIOVN-ITPINN NIIDN 1N DIIPN NDYIND YINN
Y W) 7192 W), 7252 DIP 1D DIV IYIV) YMININ NN MADWNT NNV MOLNT WD NTYI
2507 YMIONIN NIAA GOMN YPIPN DINP TR ,D0Y T 10D DIANLN DD DNV NYIZYL .DMIYN
YTON MND DMIN NN 1IN DNIANVN YMONDN PN YOO DNV NYIDVIA .0MY DX11DM NIV YD
-YIPNHNN MND X 0) INDMN DNINLN YON DNV 1D 1D .DMYILN NN NV HY D19V D
2Y NIPAN .OMYN DMV NYINIY JNINN NN DY NN DI NN KXY ,D>TAND .NYINIY DIVIIV)
NN PMIONINN YPOY DN, NNT DY .0MNINVN GNA JPON NN NN NNHRNNA NNDN YON NN
NN OOPYNI NN AN PN DITHO,PIIN NYNVLN NDIDA NWH NNYAN YPIPN ONIPN )TON
DNV YV NN NYIITN DY NNYY NTYN YPIPN DITP NDIINRY NNIYYN NN NMYYRND MNDNN NINIIN
MOINN YINN NN INNND DOVIMIVN-TIPRNN NN 719D NNNIN NNIND NPNDI MTRW 1M )OO
NI NN OMWNN DD 023371 D51 YPIPN DIIP )T TA01 1 NN L) 29 DY GN . NPN12

JPYIVMN NN DITHD DIANLY DIVAND TIAY,DIDYN W DY NYNLN
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57995 ©I8Y JY DIV — DIIPN 2MPY DY DN SHY MTNHNNNDY NINNYN MIASUN
N PN ,PNIVIOT Y
IAN-HN NOVIOIDNIN DN OYTNRY NONPIN ,TPNIINNIY 1901 M2
omerzlotnick@gmail.com

DV DXVPADNI TPV, 0N YA DY DITPRN MNY NIYIVN NN MITND DI0IN DY D1HPII-1 DO TN
D17 OPNIMLPN HY DNYID NN NIYNI DXNPID DN DPN DDMPN DIITIND .MV NN MDSONNNIN
D912 DN N2 NODN NXAD-IPMID NYIN DN DY DNIND TWIND YN YT DY DIDVN .DXNY DY DIVD
5710 NNNPO T NTIAYA LYPIPN DY MINNNDIN MXA0N-1IP20D Q0N ,NINY DYDY DYDY NYND MmNy
NPYINN PNANA OINN 3-1,0900 N9ID XDV 1NDID DALY NYIDY NNRLY P MVNVY AWMND YoPP1a-1a
MIOPN NNN NN ITINND DX TDIOPR NPNND TPMINND NI DY ODTI AWUR, O3 PN ITNNIP ,INDIN)
M5 NO5ON |, Sceloporus undulates ©>NN NXAP DY DOIAN DTINN .(2080-2099) TNV (1980-1999) 72y
IN YPIP) MX20NN NNNX ORD LN YXT D2 2VON DTN .NPMINK PNISI MIXIAIN MIVP MINLY DY DN
LMY D30 NPIVAND MDY MYY 190D NN 2WON N0 ,AIRVID NN NMYI MDY NIWAND (XY Y1)
MRVON NPDIVOIN DY NMDIDIIND DY) AXPY MY YD NDI OVINRN HPYNN-NPY , MY NNY TN
NP 9NN MDY, TONINIVI )N DIVD MDY MIRVOY T DY NMITYN IPNNN MNRNN 0NN DINNA
DINYN DY DINLNY NP DTN NN AN DITI NMDIVIIN DITNH ANPI N NN MDY NNY 1901 1N
DX NN MIDIVIIN DY) NP M) PVXNN JIND , NN MY NNY ,NI1AT MDY MYY NINLDY TWIAND
D) NVY DIXY DY DIVLY YNN HTIND ,GONI IPTIY DINND NIV 0O TNYN DMDOPRN DONINI
,D12X00 .MYYAD YT DMIP YPIPN YY DIRINNYI TP AP0 MYYA DNNNNY Y TI MIXLIN NN VHYD
D»NNOYYA OV DNDID NN DXINN2 TYNRD MNNTN MAXADN-1IPON D9 NIAN MYWN NN ININ NIV AIPNND

AT N2 DINYN MIYWNIA GO TATI POINY,NPD2IV) MNNNNN DY) DXOPNN ININ OY TTHNNND
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Spatial partitioning mitigates the impacts of red fox occurrence on the desert adapted
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Human-associated carnivores can have impacts on species and ecosystems through increased
predation and fear effects. Specifically, smaller, more specialized native carnivores can be subject
to exploitative competition and exclusion from natural resources. Because of its adaptability, the
red fox Vulpes vulpes has expanded its range in several continents, negatively affecting local
sympatric canid species. However, how local carnivores in arid areas respond to red fox occurrence
is not well understood. Ruppell’s fox Vulpes rueppellii is a desert-adapted species inhabiting flat,
rocky arid areas that feeds mainly on invertebrates and rodents. Using location data, behavioral
experiments and diet analysis, we examined the responses of a population of Ruppell’s fox to red
fox presence in southern Israel. GPS tracking suggested partitioning in space use among species,
without direct spatial or temporal avoidance. Ruppell’s foxes showed preference for flatter areas
and creek bottoms and avoided roads, whereas red foxes moved towards human infrastructure and
higher elevations. Behavioral experiments and spatial interaction analyses did not reveal responses
of Ruppell’s foxes to the presence of red foxes. Finally, Ruppell’s fox and red fox diets did not
overlap. Taken together, our findings demonstrate moderate landscape-level responses of Ruppell’s
fox to red foxes. As these species differ in morphology and diet, the patterns found likely reflect
partitioning in their fundamental niches. Current protected and uninhabited areas seem to be
suitable to ensure the persistence of Ruppell’s fox populations. Our findings indicate a case of
intraguild coexistence and tolerance of a local specialized carnivore to the presence of a more

dominant and adaptable species.
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The COVID-19 pandemic provides a rare opportunity to examine effects of people on natural
systems and processes. Here, we collected fish diversity data from coral reefs at the Israeli Gulf of
Aqaba during and after the COVID-19 lockdown. We examined beach entrances to the reef, nearby
shallow reefs closed to the public and areas exposed only to divers. We found that, across scales,
the lockdown elicited a behavioral response that resulted in elevated species richness at designated
reef entrances, predominantly influenced by increased evenness without changes to total
abundances. This shows that even non-extractive human activities may have substantial impacts on
fish diversity. Our insights could help designate guidelines to manage visitors to coral reefs and aid
in their prolonged persistence.
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A walk in the nest - local rules for emergent regulation of foraging in ant colonies
Guy Frankel!2, Lior Baltiansky?, Ofer Feinerman?

1 — Department of Computational science, Universiteit van Amsterdam, Amsterdam
2 — Department of Physics of Complex Systems, Weizmann Institute of Science, Rehovot

guy.h.frankel@gmail.com

Ant colonies manage to regulate their collective nutritional intake despite sending just a small
fraction of their workers to forage. The foragers bring food in their crop, transfer it to the nest-
dwelling ants through mouth-to-mouth interactions, and then leave the nest to collect more food.
Curiously, with no central control, the rate at which foragers exit the nest matches the total level of
hunger in their colony. Insights into the local mechanism behind this collective regulation can be
gained by tracking individual ants and the food in their crops using fluorescence imaging.
Employing this technique on colonies of Camponotus sanctus ants, we found three components that
can explain the observed foraging regulation: (1) foragers walk in the nest in a biased-random walk,
the direction of the bias depends on the amount of food in their crop, (2) the amount of food
transferred in an interaction is controlled by the recipient ant, and (3) at each visit in the nest, the
forager transfers food to a random sample of the colony. We then simulated these rules in an agent-
based model and verified that they are sufficient to capture empirical dynamics. The mechanism
we describe demonstrates that individual foragers do not need to explicitly use colony-level
information in order to achieve colony-level regulation. It is also an example of how collective

regulation can emerge from simple local rules in a natural distributed system.
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Uncovering hidden species diversity of reptiles in Israel
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Worldwide reptiles are being described at an accelerating pace, but species diversity in Israel is
underestimated. ITherefore, conservation efforts on the ground suffer from an inadequate species
definitions and inaccurate spatial delimitation. We present the results of the taxonomic revision of
three reptile genera: the snake Elaphe, and the lizards Pseudopus and Tropiocolotes, using a
combination of external morphology, molecular analyses, skull osteology and hemipenial
characters. Specimens and samples housed at the Steinhardt Museum of Natural History in Tel Aviv
and at the Hebrew University of Jerusalem represent the main source for most of analyzes, and
specimens from USA and European collections were added in our dataset. We sequenced ND2 and
Cyt b for all species, but also eight microsatellite loci for Elaphe and Pseudopus. CT-scans, for
osteological comparisons, were produced for 7ropiocolotes, and hemipenes were everted and
prepared for Elapheand Pseudopus. Based on a combination of these approaches, six new taxa were
recognized in Israel and are now under formal descriptions. These include a new subspecies of
Pseudopus, a species of Elaphe, and four species of Tropiocolotes. Our studies provide a better
understanding of the richness and distribution patterns of the Israeli fauna, and also have important
conservation implications for the protection of the reptile fauna of the region.
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Group size elevates inequality in cooperative behaviours
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In cooperatively breeding species where rearing effort is shared among multiple group members,
increases in group size typically reduce average per capita contributions to offspring care in all
group members (load-lightening) but it is not known how changes in group size affect the
distribution of workload among group members. The socioeconomic collective action theory
suggests that, in larger groups, the incentives for free riding are stronger, leading to greater
inequalities in work-division among group members. Here, we use the Gini index to measure
inequality at the group level in the contributions of helpers to three different cooperative behaviours
(babysitting, pup-provisioning and raised guarding) in groups of varying size in wild Kalahari
meerkats (Suricata suricatta). In larger groups, inequality in helpers’ contributions to cooperative
activities and the frequency of free riding both increased. Elevated levels of inequality were
generated partly as a consequence of increased differences in contributions to cooperative activities
between sex and age categories of helpers in larger groups. Increasing levels of inequality in
contributions to cooperative behaviour were associated with reductions in total pup-provisioning
conducted by the group which were, in turn, associated with reductions in the growth and survival
of pups. Our results support the above prediction of the collective action theory and show how the

Gini index can be used to investigate the distribution of cooperative behaviour within the group.
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In order to integrate parasitoid wasps in agroecosystems as biological control agents, we need to
understand how insecticides affect the parasitoids in the crops and their surroundings. We
investigated the non-target effect of indoxacarb, an insecticide commonly used against European
grapevine moth, on parasitoid wasp communities in wine vineyards. We focused on characterizing:
1. The dynamics of common wasp species, and 2. Wasp abundance and species richness in the
vineyard center, edge, and nearby natural area. Five Israeli vineyards, with neighboring natural
areas were sampled before, and in the week after, indoxacarb applications. We expected initial
negative effects of spraying in the vineyard with some effect of drift in the natural habitat, followed
by recovery, first in natural areas, then at the vineyard edge and finally in the center. Sticky traps
were hung at the vineyard edge and center to evaluate migration into and out of the vineyard.
Vacuum sampling was used to obtain parasitoid total abundance and species richness, and the
abundances of four common species (50% of the wasps collected). In the vacuum samples, total
wasp abundance and richness declined after spraying in the vineyards’ margins and center but rose
over time in the natural area. A Trichogramma sp., which parasitizes lepidopteran eggs, and was
dominant in the vineyard, declined after spraying and did not recover within a week. In the sticky
traps, wasps were more abundant at the vineyard edge than center, with no effect of time since
spraying. These results suggest that indoxacarb harms (either directly or indirectly) vineyard
parasitoids, which use nearby natural habitat as refuge. We found no evidence for recolonization of
the vineyards from the non-crop habitat within a week after spraying.

76


bschindl@campus.haifa.ac.il

