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From Development to Deep Time: Reconstructing the Evolution of Diversity with a
Phenomic Approach

Prof. Anjali Goswami
The Natural History Museum, Cromwell Road, London SW7 5BD UK
a.goswami@nhm.ac.uk

What processes shape organismal diversity over large time scales? Approaches to this question
can focus on many different factors, from ecology and life history to environmental change and
extinction. Analyses that attempt to identify and model the primary drivers of large-scale patterns
of morphological evolution, which, unlike molecular approaches can incorporate fossil data,
usually focus exclusively on extrinsic factors, such as environment and extinction. Yet, intrinsic
factors, such as genetic and developmental interactions among traits, are a major influence on
phenotypic variation, and thus must have exerted a major influence on morphological evolution
through deep time. Uniting intrinsic and extrinsic factors in a macroevolutionary framework is

typically complicated, however, by differences in the sources, types and scale of data collected.

I will discuss the patterns of and influences on cranial evolution using a dataset spanning >300
million years of evolution. While most large-scale studies of morphological evolution utilise
relatively limited descriptors of morphology, hindering comparisons across clades, surface sliding
semi-landmark analysis allows for detailed quantification of complex 3D shapes, even across
highly disparate taxa. We analysed cranial integration and morphological evolution using a dense
dataset of 700-1500 landmarks and sliding semi-landmarks for over 1000 species of living and
extinct tetrapod species. Patterns of cranial modularity are generally conserved across large
clades (e.g., within mammals, birds, squamates, caecilians), and there are some similarities across
all tetrapods, for example in the suspensorium and occipital region. Nonetheless, there are clear
shifts in patterns across these clades, with ecology and life history having significant but differing
magnitudes of influence on each clade. While some clades show evidence that high integration
constrains morphological evolution, and disparity is generally limited relative to evolutionary
rate, there is not a consistent pattern of constraint relative to magnitude of trait integration across

all tetrapods.
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VIDY WY IV NOVOPNN NMIVIY D05 TPNDNIVN MNTPNN DY DI 1) YN HMD M DY
2AUNIN PONN NN NN DY DXIWNN DXNNND THN .Y IPNKD MIVNY T MLIPNA 2N
oY MLYY MNINND DNV JNPY DY NPVLDIPR MOLIPN TINND DINPY PN HY OUMDIN NPT TNYD
. 2% N8 0319 DN NPD MIVNY MYNYN  TPMINRINT NN OINNN DI NY ,NNIND NTIDY
MLV HY DDIAN DNPININM )PP 29D DINN 2173 NPDI OVMIVINX DIMINONR DIWNN NN MY VPN
bidirectional Long Short-Term »on nvasy nwn Sy pODIPRN MIND DY DXTPN THIDY NIY MNIN TIDY
,Recurrent Neural Network (RNN) masy nwi 5w 71nvn o X0 LSTM -0 105 Memory (LSTM)
DIPININD DY NYURIN ADVUN .DNDXN NPV HY 1T NI ,MNYN TN OMIN NIY TNPHI OIRNND TUN
TI2YA MNY NPT MNIWN N12Y NNIN MDY Mel Spectrogram (MS) 2139 17w MMX NI9N XN
NN NPT ION INNRD .MMY 21N 11 MPINN MOOPN 445 DY NN NXIAP DY NTND NWIN N NN 5P
MNIN 10 MY ONPINONN NN .JNANN NXIAPAIWHY ROY MLDPN 190 S 1NN NXIAP DY NPDN MDN

DYNIND NN ,NMVIN N IRIN (X = 94 1+ 3%) 94% DW Y3110 NNT NANN ,THIRIPR DN NPION DY
DY DY) 22901 MM PH DI NAY MOUOPNN 1900 DN ,DNN 99010 NOTIN INND D) NMI) INYNY
STPNY2 MY DY 1V NNAY N2 NOYIN DITI NIN NN NWY NNN AT OMINONRD
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0999 “SNNPRMN NN DIYADY

312D DY ,2237- ¥ NIAN LI YN L IDIN) XY

19N NVIDIDNIIN,NAXADI YAV YAIRWN NI NN - 1
DOXYYYVA NPIAYN NVIDIDIND ,DMNINDN YAV PIDVIN - 2
MIN )2 NVIDIDNN,I12TIN IPND DO - 3
Zeana3ganem(@gmail.com

VINOWN NN DX NTTIVE MIXIPNI DM NI2TN 1IN YWD DINNND OXIYA NN NYOITH
D»YIV DXIN NIYA NPNOPA NIITM NIADWN NIATH D ,NA0T INY NPT MINK MOYIVI
D»YIVN DXIRN ORI DY NAVN NYIYN DD79D DIAIPN DYV DINVYHY ININ DIPNNI .OPMIPN
NIN) DXYIAIYN YAONNI )PNTN NN NN NN N IPNNA .ONIX IIWD XDNIN 1991 DXPION TIN) 1201
912, 00219010 OMYIVN DYTHN ONAY P NI (PN DI DY OONN YaW DN 19D1) DMNN NI
TANDN IPNNN .02 DIVWIIAIYN GONN 2577 DY DXWAVNN NADN NHNWN ONN NPT DN 2NN

723NN HOON /AN T DY 2014 MIVA TIVIV DXTPN IPNN ITONIY DINNI DY

D290 NYHYA DOWIAIYN GORND P2 1PMITN DTN DOWOIAIYN PN VIV ¥ava HT7ann NN PNIY >T1o2
TINS5 >71521 ,(ANOVA) Ny Mnva nunnun MNYn Ny 00T MTIPIA 0»YI0N 21 T)1N dNI1)
.(Multivariate Analysis) DNWN-17 NN NYNNYN DOONNN 2577 DY DOWAWNN N2X20N MINWN DY
VI DY QNN 2590 NYAVN NN NN VPP WY DY (Spatial Analysis) Yanan MY NIYa 90N
955 2201 7V1 100 1,7V 250 ,7VN 500 ,TVMDPP DY DD TI2, 0752 DIYIAIYN GONNI 2577 DIPNHN
DMYN DIIN ONY PA OIDN TINA NMA) YPRTN NTHNY RN (ArcGIS pro) 0¥nI1dON NVOWN TNNX
DYTON A P2 DION PAPNITN DTN NXRT NMYD (DN DIID 1PN DM a0 NVLYY PN NWN)
9 NINYN .DOYIAIYN GONI YPIITN NTI) DITHN N P2 PNIND P2 WP NRIND XD .19 NNdD OYI0N
DIPMIN : DINWN NNON YOI 7PN DNIDT DIWADYN GONND .DXDNNI JPNTN DY NYaUN v NNYD
LN ND NP 095D 22010 9NN 25910 10991 2220 9NN 2997 ,0IN TN NNY D951 DY I9IMINNN
D95 . NMYN NPMINDPLN MNIA DXADNNN DY NPNAN NN WAYN DINY I 1230910 MNY MYPO
D992 DWIAYN PN L(NNITI NONNY PROPN NLY YAV NLY) TN NN DIDY 220N 1IN 1INV
DYININ DY NONOIN NN NI2TH INIY PHN 9N 2097 DY IMDWYNI THIN DT R¥HND .INY M) 7N

.D3952 DY HY DIYMIPN D1YIV
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£159M N2%20-"NIN2 DXUYA N N NN 1NN IIN NN

3791 ON 2PN IDIYN L L2320N NN

.69978 ,2>AN YN NVIOIMNIN ,ITVND YWY N2XADN YYTNY 190N N2 - 1
.69978 25N YN NVIDIDININ ,)IWNII VTINY YN WY NOTINY NOLIPIN - 2
250250 T 102 ,7PON 1990 ,1NIMIVIND NPONNN - 3
ygolov(@gmail.com

YT DY IMYN PN PR SNADN (1NND1N) 227D IND NITYA NONNN DXVUYL DO P NNYPN
LVAVIT 1NN MMAND .NAPIN DN NMYN 2201 13N YT DY VOPN NN T DY YO [, PNND NIAPIN
7P NIV YNND ST (NNIA) NPINID) MAPIN P2 NIMNYN NIVLPNY MYIVLN NN T HY ,TNN T8N
1991 AN DXNOXINN D097 MYTY THNNN ,TMINT NI12N T DY NIV TN ,DONY DN P NINTI
DIPOVA MNIDN 90N .MMM DY NNV 25702 NV PO XAN DXV P2 DTAND NN NN
PY CTTRND DTN NAYN OYY TNN PNNI XYOIN 10NN DY YAWNI DMMVY NII0N ININ DX DININNDN

.NAPIN DN YIND 99N NNONN DY NNYNN PNINI NN NN NYIWN DY NMIVIASNN NMYTY

NAYNN MLINN DY DXWAYN TOIM NN DY DMIPI19) DNDPA DN DY DVPY TN >MINA MY IPNNA
MV MIAPI — YNNI INOIVIN (1) : (Pectinophora gossypiella) DTINN MPLPON Wy 19 HY
9730 ONINA MON -PNNN (2) .(THI) M1 DNONIVID MOY) NIV IN (M2 Y137 HNOSIVIO MDY1)
9% NMIYD (VNN DY T D129Y) MINDND NI : NAPIN DX IMYNI D1 TTINNND DIPN PNNND DY
MDNN TIVN DNNADYI NI NN 1IN DXIDTN NNTINNN .NND DY 2010 D129 NNINN NPVIDNAND
Y1129 TNONIVID MDY MIAPI 12 - INN NPNA (2) 5 ("MYI” IN 7MAIVY) MIAPI SV N> NPN (1) : XIN
NODIN N2 — NN NPNRY NN (3).0X15IN DY NINYI NTIPIN NNT PNINI MNP (MY ML) INY
MNINID (1) NN NOY A8NA 7202 7NV NAPIY TINNDA (NAWYNN VNN NOTIN) NVITIANV NYIN
N2 NYAPNN NNT NI ZNMIYIZIWNINY IV PN 1DINI NN NI 7MIVYN MAPIY WHNY DI
NOYNI (3) NVITANV NYION NADN IWND TN NIV MAPI PN JPIND IDTYN D531 12 (2) NPNIAN
TNMNNN DY POININRD PNNN NYAYN DY NN MINY DN MIRNXIN .N9INN NN /M0’ MIAPIN ON
TN (I )2 NATYN) TPPMN NN RO N2 TITN DY MODN MORY 77IYN TI2) DOVY 21D DY 1NN

(MTIYIN) MOYIVN NN DY DINDIND
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P29NN 0N HY HIRIYIN GINI OINDN M’ -290 DIYIIND PN
1N 19,1299 DO LR DV L2 NY

6997801 2>aN YN ,22AN YN NVIOINN,OMNN OYTND NVIPIN ,TPNINRNY 190N M2 -1
6997801 >IN YN ,2>IN HN NVIDIVNN ,VTINMVY YWY YLD PRI -2

goren.liron@gmail.com

TNPNA PYY DY) N HOVININ DINADN ) MNINKD DNV IPN) NIPNN O DY OIRIVIN PNN TINRD
NN DVIYN) MDONRN NN DY D) 90N INYI) 12 DMINNIN DMNODN P2 .0MINN 01N YY1 OINID2
DYPA0M) NPIN MIDN DY AN NN D17 NP2 DINNN PN DN .OIRIVIN 9INN DY OITITIN DN D)
YODINMD NN DY MIT VYN, NNT MINID .10 OHPIRNND NIMIPNI) NIVN NNDN ,MAYINND Y8N ONY
,NPT-19N DWOINN NN NN NN NT IPNNA DI PVINTHNN NN ,)NDNN DO DY N PON DNOON
YDIDTNN DINODN P, (A 1-30) DITITI DITI) N22 DONHD ) NIYYL MDINNNN ,NPVIPITN NXIAPN
V12 NNY2IN,TITIN 91N 122 (SCUBA) nH982 0090 71 137 2016-2018 DOIWN 1 .('0 90-120)
DMDPL 35 XYM HON TO2 (N1 90-120) V1IN 51 71HN 122 (Remotely Operated Vehicle) »»> nn
NN NPYYN NXAPN O OIRIWVT NINNN NNIYRID DOXNNTHY DN D10 NPT 17 OWIN DY DNV
DY0I9N MAN TN DY ON NIV NNYT 7PN OIPNN IV .NNINMIYA NMIYN DINADN YODINN I
PN 1IN NNY 1PN 17NN 299 (Wilcoxon: W=55, p=0.001) TYT1 91721 122 9N NiM2) NNMN
MY TNHN AN MY IR NNNY 0NN v P .(ANOSIM, R=0.48, P<0.001) 5y71)1 >N2a »v p»a
Ceratonereis (composetia) costae :N1aN2 ©»VIPMTN ©»NN PN Nereididae NNavNNN OPN
YOR DN MY TYTIN DI NP2 POI0ON W |, Leonnates indicus-) POINYIN DYTHN 122 20PN
NADN N P2 ORNND XN XY (SIMPER) 5y7130 512 »v 12 172anN 25712 57205 D»Ipdyn 097NN PN
NYPMI-217 DYNIN NPDIVIIN NIV NYUNRIN IPNND INT .12 DNINYIYY DNHDINNNT OMPNN W PID
DMV DDV DN DINNNNN )NDXNN OO DY OVINTNHN MINDY MINRIYN INA OXTITIN DD DNIDA
D»NN OYY2 NIINI NIWN DI D NPAT-17 OO IORIVN INT N0 SOTINND OTPIN DY
DOWOIN MNAN MNMPNN DITNHN YN NIV T DY MPIANND IPNNN NINNIN ) DY 1N .0N2 ONOINNNDN

DYT)1N YN22 DXNIDN NN OO TANN DY NNIN DI ,MIYNN NNN NMIYN NPTIND NPYT-19
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DN 2NN PNNN IY 203 NDPY NN HY NYIVNN NINA 1NN LPIYANP
NINMVY QON ,7907) D)

.3200003 ,19>N ,)100VN ,0>IY PNIOM NNVPYIIIND NVOIPIN
galgeisler@campus.technion.ac.il

70D MY ,MINNIVN MNNINM OMNMN NN NMHYN ,TPVNIRD NIDIVIIND D1 OY ,00NINND MNT2
MMPNARPNT NPYIVN MIIWNN DY XND2 NMHYY NN ,YA0N PPN YANN NI MDY HY N2
MPIN NIN YLD DY NPIN TPSPRIVIN NDXY ¥ DN MMPHN TNN .(YIV MNNY) INNND DITY1PHN
955 .59 TINNPRN NIIWNN DY NDD NMIN NYAYN NPT XD ,201N 1D DMI2TN DMINNI ,NNT OY .ND»W
IYANYD 1NN MNOPAN PHND DY NNWYD NININ P2 VPXYINPN TINN ,NDIY DNMINA DMIPANN MNOY
DN TPNNN IPNNN INDPY NPIPRIVINNND DNVAND 02770 MNINNN NNNDY ININ NNND DIWVIND
IYOWN NN IYINY YT 121D TPNDIPN NPIIY MY DI NINI 2002 1NPINY ,0HY AIPIN-NDINI NN’ NNI2

.N2>20N Yy

DNYN NN DNNND DI NNINMDI MNIZNIAN NN DY N2O5N MMIN S DNYIVN NN N1N IPNNMI NIVN
PO NN APNNN NNDNI .DMIPANY DIWNN ONY MNINN DIDPN YT TIN N2X202 NDON NIMIN DY
,DIMY DY PPN OINIPR IPD NYNA DN ,NDI0N MNPINT DIPRN DY DNPMOTYM DIPITIY NX 1MIN
, N0 NNPX2 MPON PNV 1IN PNIN D35 .NNPPA MPIN 35-) 0NN 19-1 DIAIPYY ,079DI1DN ,NNIN
N2 TN 29 NLY) AP TN X1V MV TPINNV NN PINT NVLWY NNYTH NVYIA NNYNIN
.DMYN DXNLYN P2 DXAIPYNI NNIND, DN MNP OMNIYN INNN YTTHL DD TN NN . (MNIPN
DMPINDN TN DXPYY PN NANPIAN YNLY TIYA ,NNPXAM DIMIND YNVYN TN DIPYY PN DNIN INIY
VIV NN NYOVN NPNIL .OMIDIONI DNV DXNLYN P DTN INNND) XD .NNIND NP>Ta 79
DNPINA DTN OINDN DI MNIWA MDY MY, DN)INN P2 NI2NN 25912 DTN XN DNPN HY DNMINI
TN NI NYXIYOINDPRIDN IPON .1 NI Y1V NNI2 DMIMINA NNNII XDV 112 vindovwa
DY D N9 MINXININ .DNA YALN NMOPNNNI ONPIND DININNND NN DMIPANN NP 297 ,NNNND
NP NN D) POON NAINT 12 N222D2 DNOY NYNIAN ININIVIY NX TPNN DMIIY MNI DIININI DNIMIND
INY AN NDON NIPINT DIVNNWYNN NMNN NDOWY DT NNONNI 1Y IPNNN NMIRKIN 0N DMIPAND

.DN2>202 DOHNDINI DY TIN
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Pectinophora gossypiella ,n71y% 50PN WYa Nt NI NN NPIN
919N ,22791 NN L1910 HNOIN

PI2YN NVIOIDNND VNP YWY NIV NN 190N M - 1

>IN YN NVIDIDNIN,NDAD PTIODD 790N N2 - 2

MNPIN NN ,NIMIVIND NPONNN - 3

arielglezer@gmail.com

Y12 HNOXIVIA NJYA T NI NNAY THY DNNNAY ,0NDADI MIAPIN DV NN TIIND DOYTY DT DOVY
DIVY ,NAPIN MDND PY IPINI DNYP DPRY N NI NN DXADN DXHIN NIN ,NNT OY .M
NMDIVOIN DY NYYI IPNNN DD DT MNDNA ,NIT N2 DT VY DY NN NN NN DT IPNNL IPTI
NN WY MYNNINA [ (Pectinophora gossypiella) M MOPON PHRNN ,NTIVD DITHN ,DOVY HY
D191 D NNYN OHVINT (NPNT-TI) T2DPA 9N PINX NTTN 1) DXNDIA NPAXN NIV TVMVPITIN
D2 IND DWW DI .NMNTIN JTIVA M2API ,TIN NN, D901 DXIDT INIIADIY MIAP) DODTYN
TONT DY 722 T2 NOOPNN NYIMNNY NXYA .PIANN JIX NN MNP OXMYDY ,NAPINT I P2 TI9ND
LDNTIND PIT THINRD NOVITY NN NYDIND NINIWYY NP NIAPI DY INTIND DOOINN DD DNNY
D997 DM DY 1IN DTN DTIN KRNI XD .AYYI NONYY NHNTIN MNYKIN MPTN 15-2 NIPIywd
MPNTI NON MNNN PAONY M) .NDY 952 NNNX DY OMNTII MIAPIN DIDNN .OONTINN DI
IN (DD IN MINIT JPNY) NPDLAXID INDNY MIAPIY NITYN DY MNNINN TI9D) MNT N NINND
DNTIND MDD MAPI DY LIDNN AT NN INPY IR NN DIV, )N-N2 NN NPIN NYOIN DY MNNONN

DOVUYI MIYNIY IXD NININD TN 11D 313 0T 11N, 07NN D702 NINKNDI I YN
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MAIYN NN DY INYIVWN 233N NAYA BN PYIN

LZoMmy DMK 1T 19,1 P0I0 NN IINYT OTY

84105 yaw IX12,20)3 11IN-)2 NVIDINN ,DMNN OYTNID NPONNN — 1
8051545 DNYY ,1 1OWHNN HNI ,NDIPRI MINOXY NPT 3990 — 2
adiyeh@gmail.com

,DONM) DYOPR 1P ININ DN IIYIAD DIPIYN DIDNIN YPPANIY HYRND MY ,ANN PNAY DY NN N1
NNONI MY ,DOMT ,DOPIN PN TRN DXPYY DI ,TI0 .OTRNNY DX9NVN NNOM )N
DOXNYY 55151, TYNNN GIYND DINNI 20N PAN IXITY DY DURND MY ,D2NY DINIX DY HNNPN NV
, DOV O¥)992 190 1P 223N NITON MODD NOX MNYAD MIYON .NNNNN DD HY MDY NPPY
NN DN OXPIN NT IDINI ITYIN DININNTD DINVYYN MY TONNI .DPVNDNX DN IN NIV PIDID)
DIVNN DYTHN PN TNN DY INLY NN TRND NNNNN ,DIDNTIN DIONINKD PN I NIVHNN NIV 2NN NN
DNV . DYMN PPN PXIIYA NMINYN NN N3 D02 ,0NN YA HY N2 NYIWN NYYA NN ,200 )ONA
PO T TINY .MM NN DY NNNNN GIVIN NYIVD NN PN TYNY SNNNYI IPNN 1NIIY NININKD
NTTN 90N .OWN) DYDY DXAVINKD) DMYIV DN OYUPNI ,MITID NPAXN MYV SNYa MY
NIDYY NN DOWHNYNN DIPINT MDY NN NVOXT D) ,NIIPY ,NPON> MND ,NNVINNY NON DYLPNI
,D2AVINNN DNINRD IRV MO NP NIVINNVI, NN NPON NINTA NIIRNN D1YIVN DINIYN
PN TTIY DO WY, D097 19D YD NYYN DMNDNN IPO .DPINT MDA DTN INYNI) XD OIIN
DX MMYN 0 TV MI2IN IWIVN 2D NI I2TN MYNYN .DMYI0N DIV N DONN12) I HYW NN
DINYN HY DNPPI MPY DMNIYP NPND DI NON DN .OPNMPN DN DY NYOWN NLIN DMYIVN
DX DIMPNNRY DNNN DWPRI-IIPID ONIN N ,D¥9VN NNDND L(NNNNY IN NOPY) 0MIND
Y ONPN HY 192NN NONMN MY NN D NN ,YIYI XN DMHYIN DDTIND qONA .0MYILVN
DMNNAY ,0299) DXNING DX PN NIIND DMYILN DINIYA (DMWY DMIOP) DMII0 IPPYI) wIIN
MLON NHNT ,MOWNINNT NMIYISNNI MYV DITNIHN NP2 JTIN YD OONONN NN .DXAINNTN DINIIYA (DYPOPID)
MY IUN YAV IND NYPA DY DT 290 990192 PANIN NNV NN MOLYNNAY 1) ,07Y NNOD NNN N

DAPOYN DY) 72 NN DINNN HYUND
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APTIN-NVN MNHVIY MIVV NIPPD — 93 NN 279 HY OMNDIPN 092313 WINIWN HY DIYaWNN DN
20 TON-92 AN, INIMVY QON L1012 T MIT

3200003 NN ,11IDVN DY NIOM NNVPVIIIND NVNPON — 1

36006 1YV NP, 0NN NN NVIDIDNN ,NXAD) NPNOPIAD NPYNNN — 2
drord@campus.technion.ac.il

YIN2 OYPN YN .2 NN T DY NN NPNYN DY NMEN DIVANNN DN DPN DPNNPN DM1IYN
INIDNA XXM NN DINY DIPN T DY DN WIDIWH DIONNIPRN D12YNN DY NN NINDNN P2 WD
VAN YT Y9N DN DWVNNYNN DIPNN P2 DDTINN NN 02NN DY OPMNIN NHRPPN NN NN
2597 2T DY) AIPNNN NN DMIMPN OPNDIPRN DMIAYNN T DY D0 1T DINNA DIPNNN 9PNV TON
TPINNDY,TPMNSPNRN TPYTHN MNI0N DY NNV NPPD NI I NI DY T2DNND YTI2 IMIPNN DIPNN
NN YIDND NNXMN NN MDD NYHNYN .00 DXIPNN DY MINXXIN TIND NI DY YDIINR-NVN NN
DOPNNN DIPNNRN NN P NINY ,LIDNL INNNDIY DMINNRNDD TIND .OPNIPNN 012¥NN DINN OINNND
MNN TNXY .DNIIADI YN DI2N MNON JY) DINNIPRN D2YNI YINIWN NNI DY DO PINN 0NN
DOINWN 995 MNIN INNIPN TIPON 91 9T 290 DMINNNI DIWNNN DMV DINNN INAIP YODMOLON
NMIYSNNI NN ONMN .DXADN DNONYN) T ,11IAN MIDIN NN NN 1AM IDNIN,NIAND NDD

.DNINYN N2 NAIVHN VDM NMDII NMY NN

12N ONDIPR 12PN DIXIN IAXIY DOVIIN 190N DY IMPT 117-3 DINN ,DMVINTT DXINND 273-3 W0
WNNY DXVION DI TO P2V T2YNN NN INNY DXV 90N P2 DN IV VIOV YNV DY INT 70
-NVNN TNNY .T202 DN MNON DY IN D1VDXVVLD DN DY NPT DMIPNNN INY .I2¥NN N0 DN
D>12y12 YINOUN NNIY NI YN TTH DNV ,WINIY SNV DY INPTY DIPNNA PI NYNNYN NDDIN
MYOYN NNSD .OONNIPR DMAYN 145-5) 9270 80-D 7N2Y MINSIN IODNI 1IN DMINND TIND .OPNNPND
2NN TNN,ITY .D2PNHN MXIAP D2 VINIWUN MNYY DY NN NMININM MIAND ND DY MpPNN
,DO2NIN DMN-YT YT HY) NDID D951 YT DY YIDIWN NYY DY NIDHY MINDIIPA XYY DPNNN 012YNa
IYPNI MDWN TN NINNIND DI P31 DNVP DIPIN YT HY YINIWN NYY DY 121N 19N IWIPN 7N TR
DY DT PN NPNONDY DITN NI PA NPNYIPN NN DN 1IN DY, D0 DONDIPN DMaYN PNION DY

M2 nrn
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(Ptyodactylus) 7739931 3902 M2P¥9N 0NN HY DNV NIIND YIVYN NYaVN
1999-T591P 1), 2HPRND OV INIT INOD

.6997801 2>AN Y1 ;AN YN NVIDIVNN ,OMNN WY TNY NONPAN ,NIINND 1901 M2 — 1
.6997801 252N 5N ,2AN YN NVIDIVINN,VTINOVY Y’Y YIVN NN — 2
Liatdror290@gmail.com

ANIM YTRPIPNN MDPAN NYYN P MPINPRIVIND DV MYV 24 DY NPINNN YHYa DONPL DXIANPN
199 .12°20 YTRNN NYYN PIDID DY INPA WAVNN YNA0N MR NI TYIND NIRD NINND .1N2XA0N
DMITIP DIPNN . PYYN DY THDOVTRN IMDOYA NN YAYN) OYA0N DINON NN NIV XMININD NN OINT
DN P2 DXONN MINN ,M3T ,NNVYPN ,MNIT DY YAUN NOYND MYY TONNI XMININ NN 2D ININ
TN DY NYAVYNN 7 IINIAND TONNA IMNNIND 00NN YTPRINN YYD ,NINT DY DY DINTNIINI
(Ptyodactylus) 71921 10NN DN NYIZY NN DY IPNNA . TAH2 NOWN DTN PN DY SMONRIN
DY NI (P. puiseuxi) T3 NP N NOYA (P. hasselquistil) THNDIN NPINNN : IR DNNNIN
NIIND MNINMDI NIRN NYIN NIIYN MYNNIN DN MYY DD TuN NN (P. guttatus) NP1sn 109701
,D2IV NIIND ININ NYWN MW NN ,NTIYNI DOPNN NYIDY SYW MDY DIT NN ONIDIN DITR-NINN
DVDIND NN NN NV IPNN DMWY ) XN NDION TONNA NINIRND NIXP NOYND PNNNINNN NANNN NN
PON NN L,DNNXID TONN NNY MDY DIAT MDY NN PN NYVIDY Y MDYIN DN DY NNIYRIN
DY YMONIN NN DN DINVPADN 297N DY MYAVNN NN ,MDOYAN DIFT NYIAPA MNIDPIAN NYWN DV

MDOWHN MYV O0D72) TR TMPXINIAN DXANIP DN

19



INIYA 92930 HYIN NMDIVIIN HY 210331 N3N HY DIIYWA OTND MY NYAVN
NIV VT, TIT 9207V 11019 GOONR DN DO

12 NVXDIDNIN,PIOVIND APY> WIY 12THN TPNY DINDNN )00 DY DY 11270 PNIPRY NPYNNN
AP

talhalevy3@gmail.com

IUNOYNN NPHNN DXARYNI DY YIWI MNP DIXNIYD DININND D21V DY 1D, DTR-YIVIN DIINN
.DANWYNAN NN DNIY DN DY DY MYPNY PYNNR NYISN MPPYAL D) TX ,00INND DMN HHYI DXIVIN
NYVLIINVA MY PP ,D¥IT PNHNA DMIY» DMNN DY NNNIND DY DIWAVN YN DMTIN DININ
020N DY YAUND DYDY DN DOPNNTMIND DNDPYY DIOWSN DX .AYIND YDINTI DMMPYY DTN MDY
DINNN ,INIYI 2NN DN .DND D¥IINDN D1YIVN DININIY DXAIW»A DN DY NPDIVIIN DY SUNN
;M) DTN MY NI DN DINN D) TN, DYV DMINN DIDIINND ¥IND DIOWN T NI N1NIAY
NII) OIARWYN TINXD MV DTN 22D NN NNVINDIVI NMANRNN DIV DWW MNP .DXNW» IND
SV Y0NN MIANN DY DTRN MDY Y NIININIVIAN NYIYNN NX PINAD >TIL .0XIVHON TINN (NPNY IN)
DMINNX NYIYY DXV NYOY DY, DNX NYYNHD DXVI9 DY NPV MNOT IFONI DIIWN NODIVIIN
MNTITNINVIN YOPNI D1VLVLDIPIN DNIND 12 Y NINNN NHDNT DD . NTIN 727N 2N INA DMYIV
MYNHNNI DIDNND DINN NN INITIV DODY MXIAP P2 MVINN MINNININTI NN NINAY,TYHNL . TNN
Y2 yInw pairwise Fsr -0 770 .STRUCTURE nyon mysnNa 0y1in »onn nanm pairwise Fsr
MOYINNN MNP P2 YTTIIY DIIIYD IRNYNA DINN2) INYD) DIND DMYIV DINNY W MNP
NPLN MXIAPY INP DAWML INNTIV DOV, ONA .DMNT DOPNIN T DY DITINNN DMYIV DIINN
ND 1TV DMYILN DINND DWMON P .DMDIND DMYIV DIINN NOINY RN MOTN ,NPTIN
799NN NN 20NY DI N (DD 5-20) DN P9IMNIN PNINT , DDV NYNND D1 DIDVWIN DINMP
SV VNN MHANN DY DTINND MDY DY ORI NYOYN DY NIWIANN MINSIND .ANDHINNIY DPLVNN
1 DY DIWMN DIVON NYA DXTOMN VPN P2 1IDPY NIN NYOIND MWAN 9207 .NIND DI NODIVOIN
DTN MWD DX NN DY PA TPNNMNN NTION HYA NINYIY ,TPNIYRT NPV NTI9NY DINY DOWN
UN NNV MOIN MODYN NPND MMLY 1T NYND .OMYIVN DINNI DIITNN DPRY YN P, D02w»2

D2 DYOYINNN DD DN YIYA NI DRI DYDY NODIVIIND NPVINDI
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2016 YW NIV YIPINRN 19293 YN NNMNVYA 099X 22199 NN NYIWIN T8

2197 900 ,1PVOTOR L FTOMIIN PRIV DD

DIAN-HN ,OTINMVY YWY YAON PROTIN NIV TINDIPRD NMIDIMIVIND NTAVHN - 1
DAN-DN,OVTINVY YWY YION NROTIN ,AN-DN NOIOIDNN,MNIDINID 1900 M2 - 2
carmel.herold@gmail.com

No9YNA 029 DN DY NMWAIYN )N .NVPNNIPR MWD DY 7DNVDN XMYNYN 1357 J0 MY
NOIY INNKD SNM NI NN DY NYIWN TY YRR DIV MY 20770 MPWN DNN ,TINNPNND
DNY1 .M DY NNPY DVY NY PONN TR YYINDND NOLYN 12 YAV MISOPID DY POIN vNINn
1YY XNOA DT, DOPRN MNPV APY DIDTI HRIYIAY DDA MDIYN NN GO0 ,MVTHN MNINND
M0 HYa RO DTN MDY IRKIND MXNI MY DNIYI .DPNIPN DXNVY NYOVN NY» IIHNN
NYIVN YTPIN THR INIY YINI2 M2 MDY I1¥I9 2016 129312 0PI MAND XNINTY N, NPYIL
Y70 N2 553 NONMIAN 2 IXR OMNNN DMIXT OPIID .NTIN? 2N IYR NPAD DN YyavN NNNY N
)2 DY TONINIPRN NOIYNN DY022 OIXRNN) DIXNNNN YNNI ,DINY D) PNNNA DNMIND DN .DPNYIDN
MY 5Y) TIND DINID) DM PPNV NI .NIIWNN 553 DY ,NPY IN NI NYIWN DMIXIN PN
INND NNDPRN NIIWNN DY NANND NIIYND DY DXNVPITINPA DNNN ON ,0N2X2A0 OMPYD NI
YPIP 0 D»9XIN Y2119 1NN DY NN YIIN NI MYAVN NN NN IPNNN NIVN NIV OINPN
19IVIV MPYNA , NN WNINA DMIXIN PN NN NNXTI NIV TNKRD D1V TUN .DNOYY DINY
YN G0N ,ND29) MTIOON Y=Y DYTNN dN2 MNYA YA DTN NIV I NOYW NP MPHND)
12 ONINWN DIITIAN NN IPNNN INIIN 7HPVY2Y NVIYA NMONNKN DY DNIVN DMDIIN Y2119 D) T
YNLY P2 MIIND 259N DIPNII ODTIN INNDI PIND) YOV WY YTTHI DIV NN ,DINPVN
WYY NOIYN INRD INIYNRIN MV .ONTN MLV YNV D1THN NI MW IDIVIY DNLYD MNPIIAN
INND PMIYN IV ,DDIN .ANPXAN MPYNA 9N M) NPD,NNAD WIINI ,YPIPN M0W NI2N2 DN
12X VI DNV SNYA NN ,DINYN 20IW NIIN PN 9TV MIPINT AN M) IWIY R8N NOIWN
NDY NNPXAN MPONA DIX19) INSN) DX DN NYIIN I9IIY MPOND INNYNA NNPXAN MPONa
NN DXAIYN DXNVLYY DNITNY, DDV DINVPITINYL DINNN DN DN .MMV MPINA HD 1M1

9UN MYAYNN NIIYNN MYVIRNNY 1ND
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ATNN HHVPYN Y NAPNRN- DI0NS MIIYNI YN 99V by
INOMLY DTN ,2290 NNYY ,HTYT YT ,1797 9N

NPON NN ,NOMIVIND NPONNRN -1
AN HN NVIDIDIIN IV DY DY N2¥A0N ST 190N N1 -2

aharari@agri.gov.il

DY DIY9 190D NNNTIN MIAPIN ,DOWY DI, 1PN 127 T DY DX2AINNN DMNN DY DY DXPNN 1172
NMILIVONY .(monandrous) TA52 NNNX DY NHINTIN MIAPIN DN VYN PN (polyandrous) DNV BDIOY
DMNTHIN MIAPI VYN ¥ OMITHINID DN D) ,NINT DY ,PVI) DIDA ¥ NPITINNN N NITINDIY 712N
D»NN Y2 7PN 2112 DI .DMIYI 190N NHNTINN MIAPI LYN  DMITINNN DN TAVA NNN DY
Y2 MapIY 0PIAYN 1IN NPIVIVON SNYN DTN ,DOUYI .MIAPI 190N DY INTIND DINDN
D190 DPRY YITIRN DY TN NAPIN DY NN NN MIANY NI DY YIT IR 12) INVNI0 NHNTIIN
YN D90 .NAPI NMN DY NNTINY OINKR DT HY DI90N YN INND NYIAN NXIN VNN 0PN
NT DY TN DXVY ) T9DH2 .DMI9H7N YITN IXRN DY DIDN DY DMNN MIYYL NDW D119ND DIRY YN
DINN D’)’H12 Ty ,0¥°11 D21V N MNNINNAY NAPIL DXININD DXVIIVN NAPIY PIAYN 1337, YN
TPNPOD INND DINMPY NDW ININ .OXX¥IN NYLN NX DIXNRNI NAPIA DXYNIN DXIMIN NAPIY YN 1IN
SV DYDIVYND P2 VPP DY DITYNIN ITRDI NAPIN DTN P2 NV NNOPWA DXIMND WND ,DXTHINN

.N2PIN N

YR DMIPNND TN .FPITINODIDN 12N NMHIVIVONI MIAPI NOVINM NN NN IPTI OIPNNN 219
NNN OY9 ,TNX 993 OY NINTYI MaPIn 12 ,Lobesia botrana \215wRN wya mMMT MYRY 21129 NN
NN PYTA YT 1 NT2W NYNI . ANN DYIN AN NNNTHI MAPINN 10% -3 ,2I9URN Wy 311N M1 ,7192
DMNP MIVO IIMNODN NMSPOD T DY DININ DMNID) PH ININID 717290 NPHVIVON SNYA VIV 10U
NN DY TN NIMNTINDY MIAPIY MISPOD MW NN DY P9 NNNTINY MAPIY MSPOD TN ,DONINN
1910 7PN NNYNN NNX DY 9NV NINITIND MAPIY 2D NNIN IPNNN DY DY 20V .(NINSD DNY9)

AN N2V NN NNYNN 1MAY IN AN
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DPONPN NN Y90N HY 17950 MINPNI 0N ©INI N7 IV IINNPR 11NN NYaVnn
20PWIN PN L,L2PT 0N Lo Ty

AN ON MR ,DONNHOYTND NONPAN ,MNIINNY 1900 M2 - 1

AN HN HNN,OTINDVY WY Y0 PNOIN - 2

adi.trapich@gmail.com

) DM OYNINITN OO IR DOYPYNN NPINI TPMYNYN NNNN NNIXI NIMINKD DNIVI
NNNANY 572NV ,NIININ MNPN DY NININY TYNI ,MPTNI MDY NN I NNIN TYHRN DININ OMIVY2
DN OXMIPY M DOPADN YR DN JTPN MNPN YN 5552 JIPRD DN DN MPP9DA NI
LDONIN DY AN NNV P DIPPNNN DWW DN NININD ,NTIN TINNPN NN DINNNY DTNRD
NN IN THPPON MYAMNND G DDA DWNPR NIVIYD XXIND D10y DONIN DY 1IN YDIDTI NPYN
LTPRD OO NMINM YN PN DY THIMYNWNI TPNNIPR NYAVN IYIT DT TONND .NNYIN MNP
¥ MYIAMNND MYNIN NTHD NN MY IPNN .1HDMITN TOVWNI DMONNP DMPYI DNINMN DN IOV
DIN2) D) SV NPNNITN-IPRD MATYNN AR T DY NINT )TN MNPN XON1A NPDIND 20N 1IN
SYW DMIPYY MMPN NYIZYN NPDIN MDN IDON) ,TD OV .DPNINTITN DMNYI MO DI0A HY DNIPD)
MY 2-3 INNNI INN D32 .2018 MY THIRD NMY MNYA ,N1NDIT NPINVLP 290 (I PNIN )T) JTD
LDV P2 B NN DODTIN INKNDI G0N .Y DI DNNMN DINNI 111 ITIV, NI MIPNN MODIAN
MOTYN YDY DN NOODN NPDIN MION NN DY NNYP DY DI TOYN 1ID0NIY DINSNDND .NIMY P KD TN
D21Y2 DI11IN ,9I97N Y PYYI DIRNPIAN MITOD 211D DINNWN DN .(W7NHD 80 D¥n) NPIN NPT ININD
TunN .(Elmidae) 0 nywiodn S¥ NNavnNn 0¥ONTY 191 N22201N YNNI DMWY DN MINY DIWNID
IMOIDIIND 25970 MPYD DIND DMWY DYTHN 12 ONINA DINAND DNV DODNIN NPPODA NN
YPNN .OMY DN ODNT DIPIND D0 MNMYN NONT (VN0 30-D NNNN) NPVINR MDY Y220 NAVD
28D NNNN NYAP YIWINY ,NPXADN MNN) DY PN NV DAPNA ,NPIIND MION GONND DY ININVPN-IPND

ATPN MMNPN ONI DOWNINHDN DPNIXADN DMVN DY 9N NN
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NN NINNY NINYI — NNINT MINVYN NV HN
NN D DT
yehudah_w@yahoo.com

AI2IPI0 ONTINND NNV D9 TPIAYN NOXOIDNND ,NNMNT MMHNNIN ,MNNPNRY NPONHnN
I YT

MINM G0N NNRONND :NPYIONY ¥ OMNNIPN D10 TR ONPIMTIND PII MNT DN DINIMOLPN
IOVN NIINNRN DY NPTIMN-1IN NN DIOPWNHN DX27 DOV W MY .DMINN DN DINK DOV
D971V P2IPONN G0N YARYN .DNNNA NNNIND DY G0 )N NVIWN,AINNDN IN YINI MZINND 9131
NIYARNNY TD DTN DMYN DOPN P2 DXV PA PONNND D) DI §IVN YANYN DM DNV
P2 AWNNNA D) ,NYN D NNNR OY MNNYNND OXPIN-MYIN NMIRVY T NORY .ANY DTN 970 NN
ON TN NP ,DMOROD ,DNOY MNIPRI TRHD DPINIVNY ,OOINNY 1P NIPN .NDON
P DM ,NINOTINT MTTNI ,NTYI NPAXNI NYHNYD .TNX DON PPNN DXTNN MNP DINYOHY
NON DOV NV 2INNDN N MOYIL 400 DIMY ,0MNRVIN NNAVYN 1P 1IN ,DOPNN NN
9705-NPYN NNNINNA DT OPNTN MMNDN MXLIL .NPNDPY NPNNNN NINON NNNA DD T
DNNNND MMVY NN MIPIPA NMITIN NON TR .JNOY 9NN NIVINY NITYNI NON> MY 11 NPDHYN
VTN IN URIN DTN D072 DONIMNN,NIDDN NPNHY MY ,MIT NIRVII . NDY NINVINLY OP2
NI NN NINNT NPIPOYN NIRYN QNN DTN N0 1T 00T 1IN OMNN DMRVDN NNIYN Y0 OONN
,MDOWAN YNV 91D MHYTTNA DNDMPNNN 12 DN DMP IN NMDIDT NN VD NNMWI MDY NI ONN

2NN N GI0T-INWN NMIYD NSITINN-DP¥9 GI0D-9NYN — DINNOPN DINYWN MY NWYITHA
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MV NPNITINN HY HYIINN ARNY MI90 NYPD :0PNNPN DI9PNNA 0NN MN’S
MOAN NIT POV 1IN, 0NN MADY DTIP MW I NYN

91904 DOV ,1I2YN NVIDIDINIRD ,NNTINM NN, IINNPNRD NPONNN
Moshe.zaguri@mail.huji.ac.il

TN NN TIIND TN DY DNION MNXID MLV S 2N NN DOWNNYN D27 DNNIPN DIPNN
DNNN DNNPRY Tiya .DMVPI-N) DMOVPI DONIND MANN NYNY ITI2) DNIDIMN DY HUPMIVIN
955 55 957N MY’ 717312 PO DINK PN MDINN ,NIXNYD NN MPMITHI NMIRIND DN ONPNNY
95 5V MY)IN ,901N1 .0M120NN HY NPKID MNON DY DXODIAN DITDINNY NP NNMDN NPVN NVIY
D M2 MINADNT TITHD NOVIN HYA SMYNIYN DN XNAVNY NNAY NNNTA DINY DX2¥DIND NIV
DONN PITAY ,00120N OXTTIN DNDIPR T MNY PN IPNNI IPMIVNI .NMNPI IN DOV DINPDININN
NPNIN MNT NMINKIN MINMN )1 ORI ,0MIY OOPN NIY NPIAPOYI MMT NININ MMM WO MVIWN
:NPIZIMD MLV YDV NMITRNNN TIN 2NI) XNIIVD IPD NI MYNI .DPNNXNIYN DIPNNT MIMODN
NINDD 12 NN NYN* Twnna (BCA) »X.o0.02) (Bradford) 7919792 ,(Crude Protein ,)7n) »m51 »nadn
NNNYN NMIRXIN OXN NN ,NDAY PVINDD DINMNNI DN NNNY IV PNATNN NIIDN NX VN MOV Y
MYV 19-2 YIY NRNN TPDA .DTTHN NVIWI NIMON NMY MOLNTH MNPIY DIINL YW PNIAONN NN
S5Y DIPIVINL NPTN MNY NNRIN 19 IND . TNSTIY 7N PN ANV MXINN IYUND ,1PMNN NNV
.DMDNN MNY DWY 92900 N2 MPYN INN 217 19 DY MPTN D) NVIYN NNMIN DOVNNWNN DMIPNN
T29) NN TN DY DDV 1YY DNITINTNIN P INNYD TINXD PNAONN NN NN YTHNR DIPNND NN
TIND DOYMYNYN DX TN DX YPAINRN IPNNN NINXIND SVINIONN TIVN NN TIINRD 1D DIPNNIN
NPVLDXLVON MPONN I KNI ,GONI DMWY DHN NIY DIIAPY DPN TYN ,MOLIVN DY )IAONT N TNINI
AN MOYIN MIPNN MINSIN .YIDOYW YY) N2 DINIADNN MO NVIVA NMDN 0NNV DY 1N 25970 d2)D
.NVOYW Y NANNY MNYN MINXIND NN TPNDIPRN DINNA DINIAON NN MWHWNN 2NN MLV NN
NPON ,DMPNN P NRNYN DY 1T IINY DY MOIOVNN 1D DIYNND) TUNND IR KD YD DIWINTN IOIRNNN
VYV VINIYD DINNP NN ,DPDY .DOVIIVN NPT DTNY TITHY NNDIDN T2 IPNHN TINA NVDIVLD

M2 PYTY MY NMYIaND MRy ,mova nadwnn (BCA) nTnx
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Argya) ’a9¥n 13N YV 93 H0ITIIND NNASVINP MM NN INY MININNA DIYINIA D973
(squamiceps

'ovY PN AP THY Pt pw

IAN-DN,AN-DN NOIOIDNN,TPINNINRD 072 - 1
TSN N ,NTNNIMIND P ,NDNN 0N TN 9N -2
SeanZimin@gmail.com

,0°17 DIPNN YV TP XYM VY9N HY (Fitness) MIPWIN Y NN MY NNNINN DY NTPIN
MNYO NNOYN NNNINNA DMYINIIN DDTIND NNIND PIYN 121 ININKD TANRD DMVNINN DMNDN
MM PPONN NNT I 7NN, 0NT D% ND DODN DN DY AMIWNI) TN mMPdYOa
NP2 DXIWNN DHONWNN NN TNSN NYIY IOX DN YV 190 D901 NINRD .09 DY NPDVIMNPN
D 0NN ,DO09 DY NINOWN NPNMND NNONINTPNNN ININD IPNNT,NINT NN .ONYIWN NN
DM X TYTIY WM (Argya squamiceps; Class: Aves) »29¥1 1233710 YY 92 NPDIIVIIND PN
DANNN DY WHT TIN,NNYW MTRIIN NPORPID NPAXN YNYNI IPNNN DY PIYNRIN IPIN .NPDVIIMPN
SV NV OINIIY AIPNNN DY MWD IPONA 35NN NYINY NINN Y0 MNOM NNPYN YINND ,0»NII0N
NIVN,IPNNN DY OTIPN PINA YTNN GONI DMNY2)D DIVI9N DMINX N2Y,NTY ININI OPNNMIND OININ
TND ,NON DNIN2NA DIV .THINNTIND MYININ NTHND ,LINN MDY NNYTN 172N DD MNON NNOY
TN OX NPAXNN TONN2 YTVINY DININD N> DY TR DOPIV NN 52 10D DD DOYIN DININND
PPN NMY NNTNN MW DNOSNN L,VIDYN DTN NN N1DD DNYONY DMODVLD DTN
O DN AP TPYIV NTHVIN 1991 NN INY NAIN NNOY NNMNND MNNONY (N19N)
NN NNOY YOPNI NN NNMINNA NPNANY DRI DXVLDXVVLON DIITIND MM .NPDVIMP M
Y9 MIVNY L(DIN N NNTX NNIIYD) YNNS YNNI (DINNININ NNIYD) DYV DY) NI 1N NIMNIN
MNIVINN TTH2 9N D¥1I12) DNPXDY (NOHN NTNY 9N 29 NNY MDY 990195 D) TN) 9N DT PN
TTR9Y5MY 22PN J9IND NP NIRNNI 19N YOPN 552 INYNNN .DONNMINNN MWD TTH2 9N DN
D197 NMAN INY DM (NON NTHAT NN M) NNPYN MY .(NTYWN 2NN NIXIY 29) NTHNNN
NMONOY MY NN NON NINNIN (DMN2NA NTTNHIVI9D) MDY MY, MIVTN Y TTHA DX) DIPN DY
NN O 09N DY NNYN NNNINN DY TIMYNVYN YYD NPNY IMIYY PP MMNMYPN NPYN

ANNONN
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193°9PNR VINYTI 239 DY NPNNON MPYIDNT MANN M990 MNLVY 1895

Y150 oY)

3498838 NN 910791 1 ,NDN NVIDININ,TPNXID) MIPHINIAN MINYPAY NNN
talbion@gmail.com

NN YNV MDD O WNINN DY NNDAMN NNININN T PN PON NNNN NI MY PYNnm MmOy
IPNN2 .MNAN DY WAWN 2D TWR MIOPN NPY TED YMIAIN NOW DN DMNINNRD DIV TN, DNV 29N
170N, NANN MINA MIYPR MDY 19 DY NPNNDN MYIINY YININD NINRLY NN NIANN NXR NPT M
N3N DX ONNXT T TPVIPNYT NXAP DY WY MYIANNN MNNNNN DN Y9N PYNN T NNND
NI NMYI OPYNN NNN DMNNIN OMINX 270 -2 (PINTIN NYIN MAID) DMV NDAD NN TED NINLVON
V991 DINN NIN MIDPRT VINITIN 2 ONINSND AN NMW IOV TONNA )INDIND T 9191010 190,000
MRVLYY YD HOHNNYA T .TID ONNNA NNNWN NYINN MW DY 1NMIM TV ,NINVON NN N¥YI
SY MTNYN DN NMINKIN DD NN PN DY N9 DY N 12 NNOYI LYNOY JNSN NPYIY NN NSTYN
297 YNMIND NDINY NMIIAN NYIINN M2WUN DY 1), MRV NN DY DIIPRM MY DV MMNANN NMYIVNN

UIINN 92 Y9MIN)
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ALY %9 YY NPEPRIVINND NNYN DIYOEN 377 BYPTNY MENYIN N5 13PN MEN
157 517 200WONR 2PN X LHAPY Hay

PO MTPRN 120N, D00 OV TNHY NVMPON -1
DL, PN PNNNR NOTIND NOVNPN -2

D19 DM N7YAY 12 OX YN NT PR 1IN NONIPIAN DY VONIND N NN DI DPNVPIVS DINN
DN DYMONN OMMNN NN VNN DINNNN DAY NNINY 2D . PTI NPNRD DN WHNYND MDD NN
T DO 0 NP IT-HY D¥ONTN DMIVNNINIIPINND DINDIN DYDY DN DN DNVVIN .NDIVNI VIO
NONN TONN NN ONDVIN Y DIPTINT MEXIIPII NTIIT I NN NNNIN NYTN ,I12Y2 . NIUYN PON
DN NTYA YA DND NITYA .IN PON TYUN DXAPIN DTN DHDINNINIIPMIN DY DOTHI P TN
DXNN ’D W) DY DNN DNYLIN DY DN NDNIN ONNN PY 1PN DN DIXT
PN2192 NN MY OXTI0) (PP 0.2-10 HY 1VIPA DIPTINT MENR-1IPYI) DINVPIDANIVIIN
SYW NLYN 9 NPY 2D NRSN GONA (NP 10-0.3) ©INYT DY YPVLDIND YPOPIN DY NTION MYYN
o*ponY (Poly (ethylene glycol), PEG) 99919 mNavaw SW Merp »y nuyiv 1100190 »pdphn
NYNNN DY NPAPOIPII NPAXN NYNI NDAY .ONLVP DPPPON DY NTION MY DX TIM
nasn . Herdmania momus 20RNN PONY I TIN2 0P ponn Yv (Brownian motion) NINI2N
Y ORI O .DDPIN DTN INY DM MM OOYa 010 PEG oy ™ 0prphnn v NN ON
NYOVIIN DY D¥YTHN NP .OMDN NYYA 7Y OPIPON NTIO51 NOLYMA NPIPRIVIN DY MIANYNY
NP D02 DY DXIAVIND MNN DX PNVPIDD DY NIVN MANP NIV MIDNN MY MOV NOPIVINIVIIN
DOUN NTNY O 2D DY NN NTY 0297031 DONVN DY DI TN NONN DXDTVID DNV P2 WIINN
NN HYID NIV 1PDI DMNMNDN WIGNT OYIVRNI PIN ¥ NITWIRN NN NN T DY) .00 NTINY DY
MINSIN .GNON 7Y TTIYN YINOIND 1Y NIYINHDN NLY 7 NMDN NN ¥ MNVPIVIN GIVNN POND)
DNYP Y PP T HY NNTNA NVY NI MNIN HY YPPON DY WINND N1NIAD TNSN DY MYIANN 9pNNn
.DDN NP MY NHIVN PINND DMNVPIDS DINRNY DIIWINRNT DI11II-D¥I777339 NN MNINN DY M IWIND
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1099 DYIPN YMIND GNNA AN MTNY MY TON :(7912777) 5NN NYINI ATINONY
P2 YIY,299NM NP N0 18N

39040 2>AN-51 NVIDIMIN,DONN OYTNRY NONPAN ,PNDINID 1901 122
cknitzan@gmail.com

MNY NPDIVIIN,NON DMIPNI .DMY DOYPN MITN NXIND 2N 39NN NXION NNV ¥ Y2V DX DIPID
TIOYD MIYY MNYN NPDIVIIRD DY MNNNN DY NTNIY .0 N0 XN 1D MTTINNN PHNIMN DY
NYIND N AN NN NIV DY PINY PR NOT TPNITIN NYIND .OONYP DININD NINKRNN DY NN
1P DMLV DY NPYY NNHIWIN NI NMYIND NONY 1Y .0XNNN 21T YN0 NITIND DTN NPNIAND
TV NAIYM 2NN ONTN ,2I1ON DHPR VINITI TIIND YIND 9321 NYIN NXIM HRIWI .28°C 2210 NN
MYIZN MV NP ONIND NPNNTIN NPNIPA MNNND IPNT N2WN DTN NN NN 199 PRIND
NVYYYI ,PNDI MODNPY PPN THIND MNPPNN ,2ANN NOINNA NNX NTOMI NODN 7Y MY D52 MNPIN
DMINANTD MDID) NNV MPYY MIDN .DOWTN MIVNY DT DOINM NIWYIVNN NTO»NN NIONN
21D MUY )P DOW MNND .MINTII MAMYN 1N NIRNN D33 )1 N2 )1NIY MHOVIP NPN XN (9N NNTIN)
N TV NNNX M350 S MVIN NI D105 HYN MON XINL,(NIWYIND DIXVID PADN TY) DINIIN DITNHND
DOPNR VINITI) TINRD MIDN OV NPNOPDA NINRND NN T NTIAYA .TPYNIAN PN IR OOPNDY 9NN
DVYY . NIND N2 DOYPYNIA PYU TPONY HTINND DYPR TYI NINN-D> MNINI 971N WA DN 270N 510N
D>2IVN DMN2I1DNT DPNOVPA OXTTN IPNYN ,)NMNL DY DXATYI) DMWY DININND MIIN NION T
NN NTTN Q0N 0NN D1THN PN TIIVD N1 DOND IPDM (O)120N AXPY Y2V NN 90 D7)
oY MMV MIYINN 17790 MNTIP NIYL MIMD IPNNN MIRKHIN .OMY DN 0PI NNVINVN
955 ,NTINANYTY NN TY YW NN PNDINNNY MPYN NN D XYY ,GONA AP P NNIVINY
TYNRD YDV AN INNRD MINDN 1991 INY MIITY DMP DXINRD MODN P2 10D PI0NN PNHIN IRDN
VYNV TN OVIX DVNIVH NITYI PN P IPNN-NNIN MDDN 0N .ADNX DININA INY TIND §NNN
Y2101 AXPY AN DTN PN NN NDIDY PA MIVIP PRNPON .NONN-DI MDDND INNYNA NI

AN ) TIN 9NN TIYD NDIDD PYNN-NNIN NMDYHNI INY TIN)
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1197 AN MKNN §IDIN 79501 DY D177 5% NN NYOWN ONN
9290 92, 0N 900

.3498838 NHO N ,NHN NVIDIMNIN ,NPNIID) TIPNAN PNOPIAY NN
yosefkiat@gmail.com

NPHMDPL MXIAPI VININ DNV N0 ININD MNP DXIDT DY NANNA OPNNNIND DOINDP D¥DTIN
DYTPANNI D137 Y971 ,NNVY N30 NTNVINNVLY NNV 1PINA DN DXIIT) MNP ¥ XYM INVD P2 .MV
TIND PNWN NYINND TUN ONITN MIAI I MIXII NPV IXNYI TN M) NMTNVINNVLIA Y2V JPINI
XN NN, TIN NINIINI .DMY DPNNIPRI DPNOP,DPNNMIND ,0NA0 DXIINNI INXIND TPV 9T
XN HY PPN ITIPON DY NNY RIN MWD ITPIN) DNDK DY DONN NN TONNINIIN TPONN NI
Oy ,19%2 NYANN ,TDOOY NYIVYN 1D NPND NNIVY TUR THVINN NNIN P> THNINA 21T, NINT OY TN
12°20N NNVINNY P2 ORNN O1PNN YD NN (NN DIN NNV NN NI ,NNNTY) NN TIPAN
NIVN .01 DINIRY NIRNYN NI N0 NIV DIININRNNI DI DIINY, D7 29 HYNI NANM
MM D) MIZN I NYAWN DRM MDD NOON NP DY WaWN 517N N2 NN TN NAY NN IPNNND
NI 1302 I9DN) WN ( Turdus merula) MINY PHRNK DY HOINDN DY MK NN 2N MININ NN
DY)12) DMNINND MAPI 2D N¥NI DN .NAN2 NPYN DY MINWI MXNN NIDN NIPNN 2D N¥ND) HNIY
12,0191 N2Y NIV DTN ,NNT NDIYY .01 DI NINA IPTA) TUN MIAPIY DN OVIN NP IDONN
MYINNN IPNNT MIXNIN .NIAPI 2792 R¥MIY HTAND IRNYNA TN 1PN ,023110) DTN DX7112) DINN
IN O VN DIRINN .MIAPN DT HY NNV IDINA YWD (NN NHN) N2ADN NNVINVI NPV TN

N9 HY OMONN NINND DY DIOPRN MNNNNN DY MIIVAND NYOVnn DY
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DNV AP Y5¥aVN AXPY DA NN 2AXPY SN MDY 12 PN
DO AN 1M, INPOIN I

402970 17D ,NNNON DDNP POV MTPRN 1201 01 P T1IY 1901 M1 -1
6997801 22IN 5N ,22AN YN NVIDIDNIN ,PNIINNRY 190N 2 -2

Barza.raz@gmail.com

SV N MOYPIPN HY NNLDYDIPNRN P2 NYIPI NIWN PPN DIXINNN DI TPYPIP 29I D17 DD
DOXNAD DIV TPYPIPY TIND NYINN MIXIN NINYI DD DY MOITHY NMIND 1O YT DY 0N NTInY
NOYND DAY .VIPINNN NN 35% TY NNNNY DXTPYIY DMK NNNN TPYNOIPIND NIAN DXNINDD
(Low ©191n 0 719 DY011»210N 9wy 0NN 019021 .(High Microbial Abundance) HMA o151
MDY DIPNT DRV DXIRYNY W) HMA »905 nawann Nian on .Microbial Abundance, LMA)
DN DYP .0NYY DXVINIANIDN DY NINPDINIT NTNPDIVIY MIXIND 21 DN MNINN INY V191 LMA
SY DPYIIVHN NN VTN N N2 . LMA NS HMA »90 pa o»miynwn 0»9avn o91an 1o
-NN MTTNI NYNNYN Td DY NN 191D y200 09771 Nvaa LMA »»n nyaany HMA »»n nudw
M2y umol O; Lpumped™) D010 1¥HDNN NION NYOY DV (D7D MYY GORND NOYNY) MY Ny
YON> OMDMP 1 NNYN .DMDDN DY NPTV MTITH NDRWYN MANP DY MTTH DY 1NDOWA (ND120N0
TN TSN 12 2N 121201 48T DY DINRNNI DNADNY T NID12VN MWD NDRWY 8P P2 (trade-off) Ponn
30.5+10.5) 112X 1°9120N MY (0.1+£0.02 Lpumped hr! mlsponge™) T2 279N NIIRY 28D YO¥2 ODONAD
MY (3.5+1 Lpumped hr* mlsponge™ 1723 279X NDRY 28D 1¥2 02190 »WN T80 ( pmol Oz Lpumped™
TIYT INY O20NN ANPIY NN DT PONRN DN HW IRIND .( 1.6+1 pmol Oz Lpumped™) 1213 10912010
SV QN7 DMPY OWNN IWORNNN (2.9+1.5 pmol O; hr? mlsponge™) MNY NPILIVOR YWya DNV
77200 My .LMAY HMA | mxap sned nmmsdT Npiond XN 1IRY DMV NPIIIVN NMIVIVON
NN IOINPNN DPYO MON NOY YTV DMLVNION Y52 NMYN NN NN PADN NODN DTN D
LMA-D »»9%01n pnama ooy »n HMA-D »190 ,n5 Ty y$1ay 0Ipnnn 1221912 % IXIND MDD
NN YTH P IYPN DY L0921 ,0°1902 DVDAVND GNN DTN P2 ONOD DY NIYTIND NN 1D DN DY

.DNDY NYNIVUN NPHNINPMIN NPDIVIIND DTND DN HY
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289 10 PN NIvann (Protaetia cuprea) QOypH NMYNI NYYIDINIA 09391 MYIN)
patalepWRalvalaRiab b

IAN-ON NVIDIDNIN

meresman(@mail.tau.ac.il

NVLANNY NDIDY NN MIVD-NN IIVNID-N JOIND 19D NN GIND GMYNN DMNN-HY2HN YI'T NN NINN
;990 552 DMV MIND NN NP (ORNY-PI) NPTNIN DMNON DY NN IN NPPVNIPI NPYI
NV DIVN DD NNN MPYI NOINN NOIDY ¥ DIPINT .DXAMYNN DY D) NN 21210NDY VINND DIINNIN
MAMINN ) 932 XPNYA NPVINNDN NYIIN NPT NIIANN DMWY DXPINT 29X, NINT MINY .D>XPIY MIDN
NPY SY NYAYN NAYNN AT GION NNY .DXPNYN 22 NTOY ORNNA GNAN TONNA YVDIN J9INA
N9 PIAY IWPN DY T TIND VYN ,DDIN .NNYND GV NN 2IDNY VINNIN OIPRDTIVPNND NMIMON
TINTTN NN DIPXD NIV MYNNAND SN PNINN AT NMYNN DY ONYIVN 9IVNI 0N, 090N
.(Protaetia cuprea) D>XpN NPNYINI NOVINN DY NPWIIN NMYNL NINN THNNI MIANINND NPT DM
7329 PTA DMLY NMIND NDI1DN OXNIDI NN NI .OMTNDATN NNIWNI NN NN DIXIPN NPNYINI
AWND YT VYN ITINI NYNNIYN ,OPNHRPTIPNIND MNIDN NN DY D»AION MYIN) NYAYN NN PNID
TONNA D NIRNA .AMYP QD DV 2T 21 PINN JIT2 QNN DY MLNIN 09D MPYINY VININD NN
1992 MIVIO-NN IPPY . NPIVNID-X NN 191ONNN 19N NPYINN DY NP TIN DI O PNX NINN
w191 HYva (downstroke-upstroke) 91N MING P2 9ayn1 (stroke reversal) 0»9)on 719N 932 HN
,91 NYNN YNNI D) YNINN MIVNIO-X NI, ODIN .IPXINN NIND NMDTA IR DI GNNN PN
NYAYN NNMN 93010 Y OVDIRN 919795 .0I10) MINIPRD NN DXOWA OPHRPTIPNIND NMINODNY 232
NYAYNN L (NDVW NYNNN NPT DN NVWN PA TPNN) DMON DY TINDYN PN MIVDD-RN DY INNN
D»AION ,NNT OY .NINN JII2 NPYIDNN NN NIANMD DM9IDN M) ,TI KW .99 MDY MND NP DY
)92 . DNOYR )0 NN MO NP NN 91D DIV T (D901 dNY1A) INY NOITI TINDY DT 1IN MDD
HNNN NN NNT OY TN TR, DTN DMINN Y¥IY 10D NIVANND DN NPYIND NMIYIN) DA MNIND
NAYN YXID NPYIDNY TWAND XX TN PNINN NN NPYIDNN 91 NN NAX»ND) D»9ID1 DMWY NN

.DN9 NPWIDN DY NOIYNNY DN PO NNIXMNN NDPY» 9182 NADYIN NIV
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(Nectarinia osea) 9180 »1> 9y ©Y9NINMN DINID HY DIPNY Ya¥ MMN NIy
D92 HOYIAN )IPIN OV

.DMTINA NN NVIDINN NIV INOPAY NPONNN
markmans@research.haifa.ac.il

,DMONIT MNIN HWND) MMNX DY NI .INYH N22202 NI MNPH IDN TIN NN DINWND OONOHYI
2¥ PN NNPY MDY DX PNY DI 191D P MNPN NIMNI DN YY) (D1 NWNHYY OOPNYIND
.DMNNY DIRY NI MMPHRND MIYININ YT HY IR/, DYVIDN TONNI NIATANIDN TPININM PITN NN >T°
Y VIV NPN YT DY DINID VAN DIPM DY MMN DY NTNION NN PNIAD NNMN DT IPNN NIVN
1792 NPNXY NN IPNNKN NIYYN .DX9N0INN DRI DIDNIND DN 2 PNANY YT ION MNIND MWV
NOYN MDY HAN (0NIPI IN DXNID YAN D) TAX MNX ND MYNNYN 11 TYUNI NNIYN MDY NN
N ,IPNNN NIYYN NN PN YT (DDA DN YAX D) NMININD MY IVNHNY> ONX INY G NDYN
YIANY DIPMI DY MMNX N DIPI,YIAN DY MX NN TIN 090NN KDY DDNINN 0N P2 DTIND NN
TN LYAN 5 IN DIPMI DY MIND WNNWYN TWUNRD NNIT NNMN NPANIND DY NTNON NI 0D NRNND DT
MMNXD MYN YTNN NDOUY NN IT RN DTN MNIND MW IWNHNYN TYUNRI NI9NYN NTNHON NN
TV DY NYANND N DRNIN PPV MNS MYYD NPAIND IVARNDY NN INY YINN NPND YTINI0 DI
NIND YINOWI MNIND YINIWA NIV DY MITNIN IPMINNIN,ID 10D .MMNXD MY YINIWD YWY IDVITRD
D) DXTOY NP Y TONNA NPHRONVIIV 1N NN .JNN INNX IN DMP IPN NIYN TUND TN
DWYRINN P MNPNR NNONN DY DPNY 191D 1PIVIVN TINA DIPD Y MIN NTNOY INON .NY NNIND
GUNI PNTH MNPN NN YIDN PNVIVT NINHD MOLVIVNI D) NPNIXN TN .O¥NINND DR ITND MY
DYNINN DXNID NN IMNYD O NYTN N0 (VAN MNIN DY) DN MMN 197 VNN NNDN
.DYYINN DPRY DXNI9N MYININ)
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10931950 NPIY 9 — NIV YV NINIPN

YMp o L2opopm NN

52900 1) NN PN 12 NVXOIDNIN ,DMNN SYTNY NONPON - 1

84105 V73,1170 12 NVXDIDNIN,PPOVINDD APY> WIY 12701 IPNY NN - 2
hennaorr9@gmail.com

MY TN DIV VIDN NN DIV NN, D970 MYIDIN - NITIYN DY NP NYAUN DN NidY
D120 NNYPY NMMVIVON VI HIY TR DINRYN) DN NA NIDDN NYINH NTN 1 DY MLONN DNPIY DN
PINND INYNY NN TN NN, PITD NNY NI XRONTD ,NWINNND NIPON NN IR TYTNRD TIT .INY
PNV 930 NP1 ,Optimal patch use NN »9 Yy .Giving up density (GUD) - vhoi> vonn
5v GUD y171m 9Ur miTay wy) N5 Ty .7PUnnD 11 19101 ,00M9°010 Y991 NNIY NNYN NOIIN
NTTA NNT NTIAYA OPWNI OTPNT 2NN 1IN NI ,DMWNR DXTTH 1IN XD DN ,NTIYN ONINA NPOVIIN
NN NOVIDN GONA .NANN , VY NNNYIA VY OYAVN PNNN NV Gerbillus nanus N27yn 927 Yvw GUD
MY DY N IMNN P2 GUD2 099720 1IN NPIYRI NININ NMYD IO INTI OX0I90 NNMIND
N DN NPYY 1M, 711 GUDN 9Ny ©oMLan DMIRNaY 1o (1910H) MNS NLYI NI YIMNND (N1VI)
GUDM 09N1n,0771¥8 DX0990 197 1N 36% YXI1NNI DIMY (11PN ,D2UN) 10N DYDY DOVIY .NID
N DNINDN NN DIV DOVIAY 1Y NINID MNIIND .03 DY IUNI 60%1D INPA TN MIAPIN DV
TORI TR DM P PHI IIIND NTYN IR KD Y37 .0210110 TN 29 PNIPD MNP MIAPI DINMD)
DM12°0 NNPPY D979 DY INND NN TYNNA .MVIN NV NN DXPYN OO0 DY 1N NI MHINDN
NOOD TNV NPIY PYTA N TN NIVN PIVDILOY 11 GUD ,n1inann mMnd 191Nn2a 25wnn vI9 Y5

.
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NPINN NYIMI MMN MIYa NHAYN NNY :ARLIM ¥ 20N

NN 5N 2MYAN MNIT INTON-72 7AR ,HIND TWNNR

36006 YAV NP ,DOININ,D)IIND NN NVIDINN,NIPIY NN -1
9190401 ©OWYV ,07 NYI) ,1NI12YN NVIOININD DY DN YT NINN - 2
DNPP NN PR LIININIPN NPONN — 3

achiads@gmail.com

,DX2YY N)2) 10N SYNIN NN : PIND NI DY 1PDIND 12202 19 NPY SN ,20-N NINRNN TONN2
DY) DIPP DINPIA MY TPIINN NADNN VYN PI INN DIV TIY DN OROPN TIY) NPNYN
NNN DT MNI NNNY DXVYNN ONININ DNLYIN 2IWNY SMYHYN PN ONNND (DIVDOPINR MY
NNV (Acanthodactylus schreiber) N29%N TNV NN ,NIND NN MDIN DX NIVINNDN MNVIIN
NITHIN XN OPIY TY MTTIAN NNVP NPDIDIIND NPNTI NION NIND NI APY TR )T 122202 NNYOY
PN SY MINNN NPOITIIND NN MANT NN ,27PP MY DI TUN DT IPNN NIVH .NNNN NTNON NIDOI
N*91N2) AN NMIXD 2377 NN NPOIIIND DTN P2 IWPN DX XINAD 9NN NN D/PP MY M
929V90 TONNI .DWIVIN MIY YIVN NPHY DIYTPN PHNI IR IDIY TNXD DINNND Y Pwnn Y
2ODINL NWIVY P IPONNNY MPON 21-2 NMIMNYN MDY NN TINNRD NN DY NPANN NN NIIY,2017
MPYNIY NI IV XD-O¥20 NLYI NIND Y ,MA) NV Y : DIDIVDHPRN MDD NNIY DNNNA 01T
NYTYN LYND NINLVLYN ,NNT NPIYD .MYIVI XON MPYNIY D NNIT IMNOY ,MMNIN DIVDDINRD Y
D52 DIVDOPN NYIY DI HY NODNNY 112 ,NT XN¥NHD IND .12 N0 DIVDDPIND Y MPONN PLIDNY
DY MOIND N22202 NNV NN OTPY NIVNA) ,D29DN IY XNV NDYIYN THINIY MOOIANN TNXY M)

INN NYMN
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Neoaliturus Distant 1918 »9n Yy W73 ,INIWA DR8IV 29993 1P
17790 N

39040 ,2°aAN DN ,2AN DN NVIOIDNNX,TPNINRND NPONNN
guysinaiko@mail.tau.ac.il

NONN NTPN PN NYYN IRV 1D RN IPDN L1962 MV HNIVI YA NINND DOITPINN PO
DPYNY , 01910 0N 32 12) ,(NPPVPINVIN LYNT) NPV KD VYN NN HYA N WY . Neoaliturus
31,11 102 DOYN DY YWY 1NN DMP DRIV YD WO DIV TONN .OMNNY MINN 190N DY D¥NVP)
DN2N9NN DIIMARNDY NI NYP NDA DN NPT NITHIN NNT DY .O>ININD YN D) NN ¥ 1O
DOY9NNN NN DXONMNN D 125127 PN TIN NNV DO 1017 NMOVN)Y DY IPIYL ,DPDVPITIN
MMTPIYONION  MIPNNA .OIXRNN) DN POY IRPTINN NNXN PHRD ONNNL ONIN 0NN 03N D51 HND
,D0Y AN MYNNHNI NDRY [ Beating myynxa DY 0»WN DXOI9 YNIDN NIND DNV MMPNI
-2 1Y DINN 9 TINN 8- MINMYN NPDIIIN KINND XNNINN .IIN MTIDDN MYNNNI ,Sweep netting
,72¥2 SRIWIND YININY DINNN THR GRD DINNXIN XIW N N0 OONTPIN HY DIVN 1900 'NINPN 1962
YAN2) 7290 DN NNNA,MNDNNNA DTN DXNNN DIDTL) DN .DXWTN DN NNND DMWY TUN
DV TPNNMODI DIPN VI 1D 10N ,NPPIN DITTN PHD 27 1T N2 ,ORIVN ININ TWUNR 000N THX
YR QO PN OO TI DY QDN DVIDY ,1NTD INY ININD MNP PIRIYIN PHY NIV DYNY Td MNYN
09915 IPONN VYV DD DINNNN N2 DX1INN D3NN NI IN DIPNY THYINNI HNIWN Y1) DIV
VIVA OOVTN NDY PN 1O (Amyot & Serville ,Gargara »032) NN DY ORI 191D WRY PN

.Paralimnini
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00N HY NIPNIINNN MNNINDI 01 Ty

Liypnnow 2Allen Allison 11250 09N

AN YN ,DAN N NOIOIDNN,PNINND 071 — 1

Bernice P. Bishop Museum, Honolulu, USA -2

1IN HN AN DN NVIDIDNNR, ,VLTINMVY Y'Y YION PNOTIN — 3
slavenko@mail.tau.ac.il

ONNNN DY IEPHD 120 TN, PO NNNIN ,NTHY NNOY ,NYNN DY N2IWN NP NYAUN MINNNND
NPINNN NPN-PAMINN PN DI DY INNIPRN INNNN NN GPYI NN TINNDINNM,NPIN NPIY NN
MNNNN 9T DINNNN I9DNY DI TINNPRN PNNRNN 19D .NMNYT NMINKN DOYINND D27 DNV
DN 7Y MOANIN NPNDNND MNNDNA NDANN ,NINT OY TN .OPP-IT IWAND YT DNNVNND NMMOY
2NN NI Y IT NIYYN NN .XINN MINHNT ANINIY INKRD 1PV NP 112 DOPNINM ,NOYN

DYTNN NN DRI DOVMIN 1N DY INN9NNIN

YTAN DRI NRIDIN 02N 81 22 DXONIN 1913 SV 09NN URIN 9NN NONNNNS O>XTTN 14 NN
-39 2N919Y 1YON DTN DX PNNY 15 principal component analysis-2 MWHNYM 90N DTN NN
MY DIRN NYID NYTNN DX IRV DX NP PN DI DY IININNND INNNN DX 12 NN TN
NNPNN YV YXINNN NN .1 : DIPNN IWIVD MOND) ,AN02 DINYN DXTTH NYIIN T¥D NN ,NLVY
OOPNRN MINT D3 DY NPNNNN MNNNN P YNINND PRIND .2 ;RN DI DMPNN DI DY NONINNNN
MNINNIND 2NN TO .4-1 ; XN DN MNT I P2 NPNNANND MNNNA NYSINND NPAND .3 ; NN

NN 00N 9D DXONN NN

T2 5y TOYND MNYY NT 12T .OXTTHN NYIIND TR GX DY YAWN 1N XN DXONIND 21N WY ,WNIN 19N
202 OYY 5955 NPRIN ,NNT OY TN .ADN DOOVNIN DY NPNIDNNT MNNNN DY NAVN NY MINNY
NN INT OY THY X ITH T INY MPINTT,MND MAMN ,MNINVIN NPNTDNNN MNNNN DO 1 HYN
9ITNI DINR¥NI DN OINNN PGONRNY TIY NPITY NN .29 NN OIIIND MIDNNINN ANINNN AN VP
, AN DOPT,INY DNLVP DOVMIND DN DO 9 NN 2P DXNIN PADURNN INNFNNN ANINN DY NNV
DN DVMNN TV NPNDIDNINN MNNNN DIVION DY DOWAVNN DIIINN NIYTY .INY MDNIX DMIXT MDY

DPPN-PA MIND XD ,0N NN DY) DYDY O THINMN DYTNHN ON2) DOPND

37



INIYA 931190 HANA IMHNDIPND N9ANN DY MNANN 299N NYawUn
MDD MNY

84105 ¥aW IN2,202 11I)-)2 NVIDIDNN ,DMNN SYTNY NPSNNN
amitsalo@post.bgu.ac.il

DNYUN MIYY TONNA INP0WN SNONIAN PHNND DY MDHWN DNYAVYNI MWD DINN DN DIV DO
ANDN PHN 2NN 2PN PNAY IN NN DINN NN (corvus corone cornix) NANM ANYN >NIN MNINKD
Sya AMYNY NNINN DY NDDIANNY ,(707) DN YLD MNNY MY YT DY XI9NND PN SNIPN PIND
DINNN DTN YINOY STHPYY IPNNN NIDNI .NPMIPN DINMIN MIAN DY IIMYNYN 1PDOY NYaUN
27YN NINONI MIAVYNNN TIN ,2ANYN MOLVANND DIINN NN NN PXIYND NN DY MIAN DY MNNIPN
DYNVYA AN 27 JAT PN DMIN NANX 27 OV D IR DXANY MPAD NN .WINN DYTHN N
NNANY YPIP MMMNT OXNDN HY NPMININ DXPP YPIPN DY OINIAXN TR .DNYIL DNVY NNV DIRIPN
SY DNP NYIDGNA .TPNROPN N0 NNWYY DMYIVL DXNLYI DX DY NN MPTNL DR NIV
MTIN VN OWIT ,NNNRON DODNDN MNT IPOYA YNNXNND IOIN MNP OT> DY IONTY DN DAY
TPYY YIND 2NYN MOWINN NN NNIY NN YY .DI¥1 MPYP IN DHNMIIN YTOW MNNY KD TN ,779N0
DYINNA NT PHRY DOWTN MDY 3 TP NRIN MNNN .point density analysis DO »aANIND NN VIDOY
2179 °N2 DN MAND 27IYN MOLYIND NP 2NN 2IYN-PNAND XY DIIND VAN TYND ,INRIY Y7INI1 DNV
WY NP 1.60 DY TN YOON MOLWANN 8P NRIM (reaction-diffusion) NPT 5TINa aWIn OOVIN
DOYPYN MNI (2PN ORNN NOYI) NPV DOYPYN NMIND DN 1T MOLWINN DY INPI DWIYNN DRI
NN DOIANN NIANN 2IYNIY MIND 2D NITYN ONIIVY IPNNN NIRKIN .(0DPHY DRNM) 1NN DIVIN Y2
NIV TON .0MYAV DNV 29 DY NNT ,DITN 2D OMROPN DXNLWH NN NN INSTYN ,2N 29V NN

Y PNRY NNV PYNN NPIDNN NPNY TNNN
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yav vy o'onna (Extent of Suitable Habitat) %79 5%3 m001a1n mana vinry
LYPRNDOY 2917 NN L9 D)
69978 21>AN DN ,1AN-ON NVIDIDMN,TPNINTD 190N M - 1

NVYDINN,PVVINDD APY OV DY 12 T7HN PN DINDNN IV OV DY NPIATH TINNPNRD NPYNNN —2
NI

galiofer@mail.tau.ac.il

PN NP YAV NPNY TN NIN .OYI INND M) N YAV NPNY NPPTHI TNNN ,MNYNN NI
Extent of Suitable Habitat .ya0 N7 NPIDINT DMWY DXPNTI IN DY) DY IWUN DDA Y
955 DDINNN DYT XN NI DY NDDINN N NVIY DN DY NXION 'NLY NN NWTN NVIW NN (ESH)
DMIRNNN NTHN N2 Y5 nna Extent Of Occurrence (EOQO) - mawann N¥dNN Y95 Nnon 7inn ypn
ND DNV NODIN — MNNIN NMNN MVLIWI MNOPN MNNYN YINY 191D oMN P EOO-n Tnn
M9 N9Nn ,EOO nan - y1n »o nwdw 0w T ESH man n1yd .0»uimda oXnuw NHonn 0»umo-
NTIAYI . MAN P2 NYPN IR INNNY DIRNND N T 12 NN 19, EO0O-n nv 5532 mnad 5y 1) »na
Global Assessment 7xn2 NOTIYVN EOO man Yy oanna 0050t »»n 5000-55 ESH man »,mx n
DYTRN 7901 292 PN 935 5171 512 N1 JUCN-N Xpn »Y 511 ona nomy ,of Reptile Distributions
VINN PTIN PNRN DV NNN OINN DX RN, ESH-nY nnnn nX Pr7ad » 715 .1oNn2109900 mMIo0m
AXN NITIPI DY NYTNN NN NN OITIN PN DY .07 XNYWA ININOIMND,MNTIPN MOLIWN MINIWN
391 9NRY LESH-N non S¥ 299N n DINNA D9 MITIPIN N*299 - NMAY NHRNN DIXIN DT THONN IOV
mona vww NNXRIN 1 N1rN2 EOO-n nond ESH-n nan pa pn 55 Sy nvnn now on> NN >nnNa
NOWN MPNNX DY OTYN YR OOXNNN .ESH-1 vinowa nann onn Sv >mynvn DNy myTnn
NIYY 991N PNRN DY IN YN YT PIDN N NVIY I NNIND NN DIWYNRN) NIAND OINH NNINA IYTNN

Y20 NPNY DIV DN INY NPIYTH NN
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52-92IN 713 INPTNNA SPNN HY NVIIPAN M) 29972 MY I MY HY DIWAVNH 019
1M )7 EPPI0 P 2NN, SS00) P ,AONP PIING,APYANY SWAN ZINP PHN ,IOIPDIP NWD

ORI, 12YN DVIDIDNIND NN TIINIAN ,PNNPNRD TPYNND ,NYNN S INNPRD nTavnn - 1
Museum of Vertebrate Zoology, University of California, Berkeley, 3101 Valley Life Sciences Building, - 2
Berkeley, California, 94720.
NI 5025001 13T 122,10 ¥ IPI0NN NN ,MNY MYNND N2VN - 3
4 - School of Food and Agriculture, University of Maine, 5735 Hitchner Hall, Orono, ME, 04469
5 - Dept. of Environmental Science, Policy & Management, University of California, Berkeley, USA
6 - School Mathematical Sciences, University of KwaZulu-Natal, Durban, South Africa
7 - Dept. of Integrative Biology, University of California, Berkeley, 3040 Valley Life Sciences Building,
Berkeley, California, USA
8 - Oksky State Reserve, pos. Brykin Bor, Ryazan Region, Russia
MY NN *
sasha.pekarsky@mail.huji.ac.il

25970 DY DWAWNN DIONNN TN ORPTNON DY NPHHI MW MINGIAD NNIIN MWNI NVPIPIHN A9IND
NN IPOYL WYV DMIPNNA .PIDN 1DIN DWNT DN YAV DN YA HY SyNA DPTIND NIAN NI
MY IXRPTINAN NNNIND 1NT ,NINTN D OIINND NYAYIN S¥NA NVPNPINN NIAN D ININ NTIYNI
(stress) NPYY DMINRNMN 91 ,0NYY dMIYN DN THNNI ONY NI MMPNI N2XIADY DAVN) DITTN
YN IYNN OPTOIN NIAND ONPINNM P2 NVPEPRIVIN NPNAD DTN ONNN 199,771 AT TNV
N2INM PHRYA NOIND INNI DXV DT DMI90NI GNINY DI-DIN TN 1 XN (Grus grus) NN
INDPN P YNND TYNY PUNNKD POND ,NYINNN NINN NN PN XY INNY PN DY NOOIND NN
NYOYN NN PN NN IPNNT NIVN .NNINDINI NN ,INY PN NTHN P MY O1NON NN MINNI
IPNN MVLIYA YINPY TIN NYIVN DNIXIDI 712 MY SYNN NVPIPII NN 2277 DY MINNM DTN

IV NY

L PNON NNV DN NTTI-DII0 MPNYNN MINNI MYV DNADL DNV NYHYD NION Nt 9PNNa
YDDIVYN PYNN DPPNN 12 NDIND PNY )N D22PNIA NYY) DN AN N HNIY DXAND 9NN
: MDY MDIYN VIOV DYD»Y DMNYN YN DXPTONN 0D TPV 7D NNSD .OMNDN NN YNNI )M
95 X PN OYMIPND P .(19%) Proteobacteria-y (23%) Actinobacteria ,(45%) Firmicutes
DYMNYNN NN YNNI PN 1DINA MDY TN ,NTINNN NINND DNPIN OINYIY NN INND ,NTTIN
.DYAIPIN 25912 INY NDTHI NMYININ DXVIN ,NTTIN NNOVN INKD ,1PNDN NNPNI .2AN N2
9NN NMPN TN ,O0PNONN NIND MINNRD NOINN PHY P2 PNDA D7) XD OPINPMIN 1570 ,900M2
NYONRNN NINNI DXININN DMNYI X AN OYMONN NDIND YINNI DINYA PN MY Iy DIANM
TV MINTI DOXVIVNN PONY TN NINRIIN DI Y21 PNDN NPNA DIANIPIIN 25702 MNVN .N2INN PHRya
DYIPINN 297N DNY NPYN .DPAIPMIN 2077 DY WAWN NTITIN NINNY WNNN I2T DTN DNYIND
DYINPNDNN ,DINYN DY ONNTN NPWN NN DI Yawn DMIY0INVINN NOIND YNNI 2XINIY 9IN2

MTYIAORIPN DY NN MMNIA DT APY NN P DY 1IN
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09123 MY3NA N1 NNYPN DY NIHMAN

TYY0 INO2 ,)ND N9 92y 7Y ,02ND NN ,TYD NI ,)02279 N

195N NVXOIDNN,MMIINAND NN ,TPN2I0) IPHTAN MNP NN
eprivman(@univ.haifa.ac.il

ININL(D)I1DYI9) D1 DDN HY MAN NNYPN MW N’ DDNI,NPNIIN DY MINIAND ToNN2
DNN NNAVN .M DY 20N MINID YT ONVNP DY AN TIVND YT NONR MDY DY PYYN DN
M2ANINA NN NN (PN D2 400 Hyn) D’PINA NNDINNY INPA NOVTIN NN DIDNIA NN NVNP HY
NYYIY NOYIVN NN 2IYI 1Y DXDDWN D) DMWY DN MNY MNIYN NN YW M NPVNIT
NI NI .DOWTN DN YV TI DMNPY DY DOVTN DIVIIPY DIYYN NN 0NN D17 DY
IPNPY,NIAONT 48T DY NPAPN N2 NHY DN DAY 17T DIINI) MN NYIHRN DY DN YY DY MOV
NY OPN DY ITHN NONN MIANN DY NIRN MITHYN DX I ,NDYI NI )MIOY INHNRD MN¥IIN NN
DMYN DNVNPN DY MTYN MIRXIND JONIPN DY NYIPN INR TN MWD INYND) NAPN NI DY OXTPIN
PN PPN ONY NPNY D1DOW ,0°01) DY DY DN MYTN NYIN MDD MIXIDIAN INNAND N2

JPNYIN NMNNINNN DY

.(QTL mapping) 017179 N¥»Y OPNRINKD 0N NN MNTD 7T M NNNI MY NYHNYN ,5>Ipna
.D»NI2N OPIN MIANT NNYPND) NPT OIDIN PPN ONY ,DINPIVIPN DNNNNAT NTPNNN
NINYN NOUNIN DY NMDIVIIND DXV 400 DY MDY YN DY MDDIANN MNY NN MVLIW NUNNYN
D) Y910 ,0°Y DI A DY D37 D) K91, 000NN 31 7NN 215 ©o WY . Cataglyphis niger
DNYIN D2IDI NYMD DORINND DN N2 .0DIIN DINNNI I DANNYNIN DIDIND DX TTIPNN

091012 NPRYIN NNYPNN NIIYN MNNINN DY NPNDIAN MTNOY VAN
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(Procavia capensis) ¥99 9V mM2Pa 009 Dy 09329549 1P ypwnn
MNP0 293 09N 119 D)

APON T2 NVIDIDNN,DPNN OYTND NONPIN -1
AN ON NVYOIDNN, TPNINRNRD 190N 2 -2

Saragal1993@gmail.com

NNV OXWMY DTN 7Y TV, TANR 1D RO TINP NNYRN .NINNN MINN NONN 01N HOHYL HIN NNVPN
D) DTN .70 D) IN D) DTN NV NI NNV DY DY ,20kHz-5 20HZ yav
VIDWN NN MOININY IXP TYN DININD DX DXITN INKRND /OONP-DY DRI ,20kHZ Hw qonn
NYPI 2AN7H2 MPNN OXT9NNI D) DXMA) DTN INKND NN MXYNNN NI NN ODIYA DAY 191N
MNP YW (Procavia capensis) Y201 19 .0V DI HY NPINAD NMINIPA DMIMP BN DNPN NN INND
NYNIANN ,NPYY NITIX MNP DONOYW ,IN NIV MNP ,NNIPIN N2 YON> MYIANN ISP NNVY
M IPNN NIVN .OTR 7 DY YNYIN NNV NIXR PIIIPN DAY MNP ,ND TY .0>IN2 DDV T DY 1Pyl
.DNAYN NNMNNY DNMIX IYPD ,079%N MNP YRIWIN DINNN DYNY DMTNN NNV DD NX 1PIND NN
STIND 2177 XNND) 09D WNIN TUNDI APV IWNIY»  DMNP-DY 1PV, 05712 DTNV RO IPNNN NIYYN
P (D153 NYINHNM MIAPI dNY) 12PN 92 NVIDIININD Y2WA DXPIMNY DNV MNP YNV TIV IPNHN
NN ,ONP-Y NP IVLPIN MNPN (D103 NWIHN MAPI WHN) AN DN NVIDININAY NN
MmN ,NYIN I (N=39) MNNXI MNM Y 91 382p wOHPIn ,no Ty .Avisoft SASLab Pro nowmn » 1 by
,(IN=2) 27952 MmN Mo ,(N=6) NT199010 "NANIN MNNY” SW MOOPN ,(N=6) NP1 NYPNDY 1D NV
599%-21 MNNIA MNP -DY 2257 199D (n=26) 60%-D ,MNNXI MNM YOO OXXIPN AN ((N=24) DY
D702 172y D PWNN (N=5) 20%-2 P TN I DY 25991005 NPINHI MNP Y . MNNSIININ YYD (n=23)
D’12) DTN YINIYW 1O1 5D TINOD 1M MIRKININI MNYNI IPNN INT SVNIND NIYNIYN 0 NR MNWHD
NAND MYNTY MNP PN ,D¥I2) PN 02990 DTN I ,NINAP .01 DNIYNIN 12 DXANND NNY
29 PNINY DIYNWI OMONP-DY DTN NHINN NI ,DXPY NNV .0MNDN DOV IN NINIAPN T8N TN
NI2YNA PPON DNV ONP-DYN 22999V 19 .NADY DTN NMON DY X257 DMDN PAYND DMIINN

.12Y9PN N0 PNT YN
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AN91 YNPY YAV NYMIY 139Y NIOYN DINDPNN 1Y - /5N NIV DYDNT MY

MMON YT ,IOWD O0Y 2 OTNIN M0N0 2 2NN DNY N1 TYD)

6997801 >IN YN ,AN-DN NVIOIDNN,OONN PYTNY NOVNPAN ,MNIINRNY NPONKN - 1
81811 DXHYWYV , 07 NYAX ,NMI2YN NVIDIDNINRD ,NNMINM NN TINNIPRD NPYNNN -2
DM Y2LN MY - 3

VAVN NNNY NIAND ORIV MIINN 19 - 4

Gilad.fridman@gmail.com

DYo2NNN DXARYNN NPIN I9IN N YIV NPNYA DPOIWN DININ N9 NMITOWN MNTIN NNN
DYOPMI9NN PONY TV 2NN HNPN DN YAV NNV IITY NI2YN NN ONITVNY DXVPNID NIY ONMYIAY
MOYN NN DPYTINN DIRY DXVPAMIY D) DMNIMP DM NOWN MNPV YA PP ,DONONIN DMIAWN)
12 NYPYNN TI ANV DM VPN HY INDYNY DI 7D NIDNX 121D .DNNPNA NDIIIN NN NPADIN

NP TOIXRTD

YIDYWUN IO (MYTN NPNINIV NIMNNANT MDTI) PINND WYY NOITI NYIND 1I1IYY DOVPNINN TR
Y NOVYN NITYA NN ,ANTN DNPN ON Y2V NPNY DY DMy 015N PavnY 1 Yy Online mMndxna
IUN N YA DXONT MIMY” VPO NN 2016 MW NHRPN ,TI .PYN 11 NN NI TY NV PNIN DY
Circaetus ) '®WNN (Buteo rufinus) 0y Apyn : YIRIWI OMNIPNN DXDIT) DXONT HY DN NN qQUIN
Sy WIANND NYP DNV 4 INRY O) 00N (Gyps fulvus) YWy (Bubo bubo) »oyn mrn | (gallicus
Y AORY DY MYDY MDD Y751 .0MVN DNTYN P NOWNN YOYA DTIND DM YN DINWNN
NN 932 2NN SNPO NOOYNN MYV NIR SMIND J9IND NN ,VPNIN DY NOYNN NYY NN DOPND
D) NN ONINYNN IRY P2 .11 NYY DY DIOWAYNN DM NN (NP 1KY NPNIIN MNYI) N THNIN
DN ,D2IMIYN NIV INPN IO NN MPTN ,NPMVNINNT 19N, 021800 PHN,NTUN MDN : NX

J19) YN MYY NP ONPRY NP MIYISN 1PN 2OV, 0297000

N915%2) ONINNN PR NN NYIDN MDYN NNMP I RN TR GLM 571 n7tya nmd omnn 555
5PN DY IM2ANYN NYY NN MDYND 1IN DY NNMIYN NPIVNINN HIIN YIDY TIN YMDIN NY Pavd
17°N22 NOXNNN NOXIN VPN DY IDTTY NIRIN DT M .(NDOWNN NN NIX MOYNY NIN HY NRY) N2a
1N NOXIN VPMID TIT,TI DNV THIND YNMDN DIN TWIRNDN PN DY TN OINNN PHN DY NOOWVIN
VYT TIN DPNDINN NYTIND 21NV 21090 99D WHNWDY DINN MM 291,V ¥ 11,0059y DMION Paynd

.DYMNSN DNV ¥ NPYIVN MDY NDOY MDY SV
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79T NNPY NTAPNIN — INIY 299D DTV P70
NN QON DT TN 32X7-¥2) NION 122N DY
DN, NDIPRI NIDXY NIVT 100 - 1

YIV-INI L2232 1IN-)2 DVIDIDININ - 2

DOV NPI2YN NOVIDININD ,D”D)Nbﬂ VIVN IDIN - 3
0NMM YavVN MV -4

Yzviké5@gmail.com

YILN MY P2 NOW NIV DRIV 12DV DTV TITH NINRD XY NTIAY NIY WHND INNRD 2018 PNDA
NDIYT 12792 YNV Y1PY IPNY NTAYHNI DIDWIT NIV NVIDIDIINI DININDT YAVN Y9DIN, DN
-¥O2) NION 7T IV QON V7T ,P2AN DI MDD TN : TITHN NN OAMYN .INNIPNI MIIND
,DITYN DMI2YN MNYN MIID ,INRIYI DXIIPYN NN DY INMA MITYN YTNIN IXR TITHI 1D 1))
22P5 ©XAMON WIT PITHN NN TONNA .NPIIY NPYOD MNTPRN IV TININND DTN NNDIY 29D
INYOVN NXY IR MOINM PIADRI DN 1T IRNINA DIND TITHN MIN NN NPNIPY MOVLONN 1901
D2PYN IPNNY DNDNN MDA TATHN NXND G0N IMIVIDTN P THINA 1PV TITHL Wi wn Dy
128D D) 199 ,IPNN DIPDIY DINRY WINPN OWIRD DIATPY DY YT NN DNINN TPORNDY ,THN NIV
D>29PY2 DXPOIWN DMIPNNN NANIN IDTYN MITPRN YN DY YTINND INIX NOND I1PNNY NmMIND .anIn
DOYNI-29PY 1NN 129N : HWNY) DNIWD 9N DT DN IN VTN DXIWD DOWTN DIPN NN DNV
,(OYT) YON-TNY DN YOX-TN , NNV DIN-2PY : DWND) DINY DN DY NN MINNX NI TV NANIN ()TN
WISPN SVIND YN NYIN L(OODNY DIIPY P2 PONN WP DWUND) YTND MYTN NPIMIPN NYDHIN
INIY 29PY NN MNID NN NN NYD NIVONN ,0I92 YaVN Y22IND) AN NN ,0INN DIMNNN
,DOPMY 1000 2 DHTIN XY TITHN .INDIXN NINXID) YAV NPNY IDINNT N2 NHNN I NN PN NNID
MNITO ,NINSIN, DTN DMV IND TITHN NNNN NN .1NIY NDTNI NYI KXY I,V TINA 1100V
DNNN TAITHN ORIY DY OIMINID 2TPYN NN PP MY, NNYIND 22N IRIY M2PYI 7oy

AN ANIN MIND ,OONTPRN MNNNA 1AW YT NWIIN 1DIND NINT NYYND
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DN D1 221N YYD MNNINA JY 2032 MIPNN DAY NYIYN

S0 NI T IPIN DAY

M 12 NVIDIDNIN,I2THN IPND DIININN ,NMIATN INNPNRY NPONNKN
Yuvalzuk@post.bgu.ac.il

NPND DTRN P2 NP TPIPRIVIN MY DN DI9N DXINK MIANINND NN DTN NMDIVIIN NPT
YONY DIV ITYNN NNNPDI NPYNX MDAD2 OPMININN DIARWNN NX DN OXT0DN N’ya DI .92
D970 TH) NNHNINNA OMIPYA XVLINNY D211 DMNMNNIND DY NNAY DINOY VN N’YA ION M22D2
,MIYNID NI VIONN GIVIN 12 GNIVY GIVIN P2 PNINN,NNMIAN PN DNV (anti-predator behavior)
NPOIVIIN P2 NNNYN IN2Y DY XD WINIY 12 NYYN ,N7YA HYW DXV THI MININNTI NIIWND 20 TT0D T
N2 NNNINNA OMPYN NIANIN DY DIININN DMIPNN DIV T DY NINY .NPYIVI OTRD MNVN N7y3
NIN 21 SN PDININA PITY RYNN TR IIONINIDI IN ITPNIN N0 51D HX NNMNND 0) DTN )2 DI ONX
NPDIIIN MNMP IUNY ,ORIY DT OPPINN 011270 0NN NN (TUCN) 295 9701070 2270 pn
SV DML TN NNNINNA OMMPYN NX NNID TITHY XN IPNNN NIVN DTN YWD NPIN NP PV
NNI2N PNIN NTTH OT DY YN IPNNN .OTR NYIND DNV NPYNN NTNI MONI 202 DIOYON
MAIPNNY NANND ,OTRD NNV NOWN NTH JND NPDIVIIND DI DIDY HY , 02901 OPNNMINN DI TTI)
YPNIN O MRV NPNYRT NINXIN (1) DTN, NMII XD XN ,295 ,0TN 1) DIMNY DIIONINIVIY DINPN DY
PNINY MINIRD PNIN P2 YIONN .OTRD NDOWUNN NTNIA NMDY DY DNVP OTND NNXIAN NITIRD DN
5721 NAX) KXY TIva D»YIV DININD ODWN DYN NPMYNYN JOP MIN DXIW1N TINA OOWN DY NNIAN
SY MYaYNn NN 12NY 1Y IPNHNN MIXXIN .NPDIVIIND 12 NININI NP IN NN MDY PA DOWI9NA
DTN IIYMI) YAV DNOY NPDIDIIRD DY DM 211230 1IN O¥DN NNMND DY 22 MIONM DXIW1N
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YNYWa (Buthacus) 9y0a9py Won YW Nprunvoeso
393 YW ,2NNOW-12 DN ,HP T DND IPRP Nndv

.3498838 50751 1 ,NON NVIDIDNIN,TPNXADI MIPINIAN NPT NN -1
Scorpion Systematics Research Group, Division of Invertebrate Zoology, American Museum of -2
Natural History, Central Park West at 79th Street, New York, NY, U.S.A.
.36006 Y2V NMIP ,OMIIN - NN NVIDIININ ,NIID PNYYAY NN -3
Shlomocain@gmail.com

12MAY nnnn) Buthacus Birula (1908) (family Buthidae, Scorpiones) 51297y »on 5¥ nanan noan
,MMONIY ;NN PDNIDY DMINND TY 299102 1PN 2INIDN NDIA NN ,NPIIAND .7PON) NN DY
YNAY NPIND INPITH NIANIN NN ITIN JODININ )N ,2IY ,7PND 12T DX HNIYN 2D ONN ON¥NN
DYNNANN DD MYNNNA NYYI NNY TY ONNON IUN ,29 D) 190N NIMNINND NN OOIN NN
YNV DV DMIIN) NPIZNNI MINY TINDINN NNON DY DOINNA NPIPPY MNP MNYWY 119 IONY ,Ta03
B. — 771302 50297y : 1Y DLW ININ DXPN-NN DIPN NYIIN DN TO) D) IRIWI DMNND MNIIAPN
;)0 NN NN 29N NANA |, B. arenicola — »0 50272y ;02N PRY THINRD DINN NIVYT1 | yotvatensis
VI (PN DNID TPNIVT) PNN NN DY OIPITNNPONA , B. leptochelys leptochelys— nos o1 5mnapzy
PN POIWN NYNRIN IPNNNINT .ION MNIN WA, B. L nitzani— X2 502770 ; (2010 NN NAN) Prd
PO YN, 07PN NN DX PNAD NIVNI TN DINNNNY DMINPIN DD A5WN TUN NI I7Y D02
YOI DNNOTIN DXDIND DNNIN NN NDOWAY ,NNOY NTNI) INIYA 5IN29750 NPDIDIIN DY PPn
N0 NTINDOMN NI TY MODMIN NINDNNNN NIRNIPOIN NPVIND IDYW . PIDN NYTIPI OOWINNN NOYNIY
NIV 5)N39790 NNRI NITTY 7 TPNMON NP PTPRPIION NXIAPY, 031N MNP SNV HY IPP TN
NN L, B. arava sp. nov. - 7727 5NI37Y Y10 OOVTN DXPN DYDY NN MO ,NYD MIXIN 2P
NYN) DINM) OO0 20N 2WNIN |, B. levyi sp. nov. — 217 5N397Y ;NN PRY TIRD NN DOYTN
¥ N¥D) L, 0N (2NN NIV NIN) P NN MNNN |, B. amitaii Sp. nov. — 2PHON 202970 ; (N1OI0N
B.) 23 50397y 982 D8N O1N (B. leptochelys) nos o1 539 (B. arenicola) 220 5napy
NDY AN (B. yotvatensis) 717202 5)N397Y HW YNINON N (valid species) 9pn PN Ny NN (nitzani
PNND NADN NOT DOVNRV DD IMNINL 512929 NON DY NN MO NITYD 192211 1IN D oY

STV P2 W) NNPNN NRSIND HNIWI D»PN MIN
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NDIPNN THNNA 0T HNIY HY NHIORN 11NN HY DIMNAN 52D9NDIV NN MALYN NPNITITN MM
SPVPN

127D MOP”N 120801 o9

ADAN DN NVIDINN DN OYTND NONPAN NIRRT NN - 1
PN O VTN IRVIDIDINIR-PIAN NI - 2
Victor.china@gmail.com

Y730 DXYIN PDVPR JAINA DIDND MPNNN ONTN NNIY DN DNYRIN DN TONNI NNNINN MNYY
NI 1PYND NI ADIND PHNIDN NNINNN NN ON (1914) VNN ,DNIY NRNVND TN 7Y .NNVLIN 90%
DINT NI NN YT XD, 1ONIDY T NNINND DINN PININN N¥NI XD NI TY ,NNRT DY THY . P DY NPavn

AN YT PN NN AN NPYND NI NN D000

MTPNNN TN THINION MNNANNN TONNA G0N NTI5 PNINN DY DOYAVNT DININN NN YMN dNTIaya
9I0)-9MNVN NPIPNRIVIN DY NPIITN 2INOYI MO INION N2 NP TITNN NADN DY NTPINI
S5¢ 970N NTIY NNNINND NN ONNND PVINR TIDNL DIDN), DXAYMND DOYTI ,NYIND MDY MYNNHNI
Y ONINNA L(NYPA INKRD DM 8-23 D) ,1PVMIPN NMPNN TNINY ( Sparus aurata ) 723NT OV NNIY
P MTID MO INION N2 THRPTITIN N2220N X7 DY NIANIM INION OV 970N NI N
7P9¥ 39W2IW NN NYTOD HYW NN TINTNN N222A0NND NXMYHNYN DX DTDII 119002 WININ MNDSIN
39092 DIVAD INIYN DY MOPNRY NINON D) MDD DMOYW T DY NYNN MNDXINN MTION HINNI
N9 NN D VAR MINONN INPXY DXRNNA G0N NTID NNMNN DY D1TN .INY DM DTN
DTNV Y95 DY1112) DIV DY NIN POD MIDAVH” MDD NIINOVIND TIIND 7D NNNRINY 7DOWNIN
MNNINNN TONN DY NPINNN NN TPIMNNVY T ,97) MDA MNN DOINNIAN DY PSINMVN NN DY TH
1 IMN ALY ANY MPIN NPPVNRIPN DY MYAINN AN NPYS ANIDNY YD, NNT DY TN .NIONDN
N9 DY DLV AN 29 DY DYDY DN ,DDT) DIMNTIY YD 9N DNNIND DININIAN NN 1) DY MOYINN
PNNM .9I0N DY NN NTYID GWANNDN G0 NTIID NPNMIND DY AN AN 1NN DY DYNY NN, DINNIN
IX99) DNNININ DY MPNDPRN DY MANN NN OTPN DY MNRPTNTNIN N2220N DY 1IN TN DTN DY

YT NORPOI MUNINNDD NPOPITA MYNN >T> DY MIANIYN NIANT NNSMINI NDPDA NPNIIIPN MYIIN
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(Ischnura elegans) NYY1NN HYON 15999V NN NAIYN 1NINN NYA NPNRNRITIVINNY NPIVN1P
1219 2Muijres F.T. 'nop

AN HN NVYOIDNN,NINND NPoNNn - 1

Wageningen University & Research, The Netherlands - 2

zivkassner@gmail.com

IPNIN T2V M) PNIND MDD MYITI N0 NPNNY NN YT TIN 1970 NX MONNN NPTV
NAYN T DY 19N (yaw) 10D NK IWIND MO ,MIVN INK MATIIN NNTN TN PN NPIPIAY 1D
¥ DIYIV NN .GNN NONVINIIND DMIYTN DMWY DY IV TAR T8N NOYNN N NN YT TIN NTINN
TN NN I NTIAYA .NMI YPI DI DN JINNNN PIND NPNWI DY VPPN 21X YD NI 1 NNMNND
NN TTIWD YT .NTNN NN >TD TIN YINND 1N DY JNDY D»DN Y2AIX NYNN NN NININRNND NPIPIWY
NPIIAYN NIN 2 DY MPTM D7D 12 DY NYIVNI W) TION NIVN NI ,DTINN PNINN YNID NN
,2ANT92) AT MNIONDN PNV VNN INTNI MNIXN ITYIN NV 1N MY MYNNNI NIVNN MINNR T
MYNN NN NNYN JIID) ANIN2 MTIPIN OIPMI NN TINN 17179301 1910 DY PRY MTIPI INN IPYY » 152
—IRNP INPTIPNNR-ININMA DTN TIND IAWIN 9P 5 DY DIONN DMNPPTIPNIND NIMDN QNN D»ION

.(quasi-steady) »nn

SV PN YINY DN’ AN M) MIYI 9NN NXINRN )NPI2 DMAIIN NT NYNN NP MNPV JITIY XNN)
NNXIPY AN A NTNY NNMONON NNYTR INYNN NYA NPHTPN 019N DY TIDNN NTIPI ,90N2 90N
INYD INNYNL QNN DXIIXRN NI DTN DIRTPN P2 9NN DIDN NN 9NN YN .NINNN DY
PINN YPYNI TINNY Y151 DIPIADN DMAIIN MTXMNY OPNNTIPNRD NMINIIN 7D NININ DTN .D»AON
19INA VYN I3 9D VIZYY NYIDN TN NI NIRM YNN NYNN NNOHAD DINN T M DMINMNI PN
DYONDPN DMPY DY NVN TN NOYND TAN TN NOYNND I2YN YNID NPIINWD NIVAND MON YNH2
It (‘gaze stabilization’) V2NN PO 2INMI YHOD MIVY NN DY 21D MYNN YN 9NN 210102

9N YTD TIN DIANY INN APYN
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D'277VY2 N9V INXY AIIVIDNL NOTYN 7V ANYOWAL [ITNAN NN 71X NIYY!
[92 DY ,20 AT
D'IIR-NO'N NV'ONAIN ,NAI7IAY NN

daganraviv@gmail.com

N7y 10 T ARAY L, N'0AIR NYRYN D'WAIT (1D NA90 L 710') N7DR INKYT [1ITNA 119N 719'00 DN
MON2 NV YIT VYN |"TY X ,0"A' NI'7IN MONAI DN"7IN 7W 2NN [1AN2 NN IT NYSIN .*7220Nn0 QXN
NN It 71¥7 NI7'Y' DIAYY PN, 0MONIVPR DNIFNAL,NNPN D0 NY9INN DAY .0 DY NIMIN
N7ITa 9I0N NON DN 0TS0 N9V WK T 7V |"9INNN ,0N7W NATNA DAT LD 7V IN' .N1IVIONV
J2n'0pn ITANN 'VANIRN NINN [N TNIVI9N0T7 N9V INK? NMIANINN N9TYNA XVANNY? 1YY ,n'on'
DNIX MN7'R1 NbWNN DY 190K .(Hottentotta judaicus) NnTin' [INY 1pYa N7R NNYWN DT
.0AN NIDNIA DNIXK N7IXN [IYRIN YIAWD INKT QWX NIy 2-3 N1 101N NIV19nL7 NnTayna
2599 NNIVIdNLA VY TNKRI 197 NIIA0 NMVNIN'D0T NDIWNI VIS 72 7Y [¥NANN MDY A¥P X NTTN
NITYALL|ITAL 719'0] NYPYINY N2ANIRND NINDY NN N7'IXN INKYT [¥NNN NDMY A% n*7un NR .30°C-1
D'2IPYN NYIN DX IN7'Y 0N 102 .19M0 721 71N '0ANIXN NINN DX 12YN L9102 N2NIRD N7IDN 11M)
T3 ,N9M0 NNKRI 197 VYD 75 ANAY NNIVIBNVN NIATONN |2 ARIIYA 1127V .NNIVI9NLV VIR'TIA NIXKT
1T 719'0n 30°C 7w N11V1DNLA .DNTY NNIVIDNLVN NOTYNY? [ITN2 MI9N 719'0N 2 MYOX W PITAY7
AYWRN NI 71T '0ANIXR NN AYORIE NI X AT U1 IR N DNR N'0ANIXK AYRYN WAT N9N0 INKY
12200 NIVISNL NN LITR NIRYINT NAXNNA .I70KIY NI NI7ITA 970 Nion 7w2,25°C 7w n11v1%nva
2N 719'0 D PN D 7Y NIYRAXA DR NIRXIN QNI NINRAA DNIVI5N0V7 NNV 190 INRT DRPYD Y
ANK7 ANI' DDA NNIVI9N0T7 NOTYN 2MdN ,N'ON' X AT [I7N2 MIN'Y 'WIN'R NI AWOXRNN LITA NI

910N W N'VANIRD NTI¥D AT 'NNA DA L,N9MN0
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129 IN MINY XY AT 299793 1% VO

293172 Y9N, 1H0-)2 T, NP1 DY 2w IN)
202 PIN-12 NVIDIDNIN -1

NONPN DN AN 9NN -2

nitzan@adssc.org

NYY DMYI0N NI INIY HOY NYOP NINY-I2TH NIND,PTIN Y20 NNNY MINID DY) I 95 XD M
— MXYINN YAXNNA ,DPIANI ,NMINN NPNT Y WNIRD 2,1 .YPIPI NIDY OND VA NPINYI DIRIN
YNOVN IPNNN I IDININ,NNMITHN YPIPY TINN DN YN, D)1 7P1I19 723D D 1277 1) DN TN

JPYN DU G DXNYDY,MINN DOYNI N1ONA XY DPYNY 1INDN

NPINOI DINRYNDI DINY DMNIPN D) 2D NN NNIIY NMNYI VAN OIT 1Y NINI YNIIYY NPISNND
VNN DIVININ DMNMN DY DV NIOWIN NPNN NYIN N NYAIN ONRN NN NINRYN VAN IR TA01 NNVP
YNV DY INNMNND NN ONPTIION NPIIYIN SNV )INID NIN DY 10V DXTNY DN TN LAY DOWIN DNV IN
PHIN APVIDN WATY 09 T2 NPNA DY NTAYN MDN) NNDNI .NTIYNI NPHMOPL MNP
,TPY NN VPP Y2 NWN1AD , Myrmeleon hyalinus ynnn ©¥9on»INR YW ©ONY Mesostena Angustata
ND Y 1YY MRNND P 1975 MW 2014 MY NNV IWNINNY VA MDITH MNMTD MYPIP PIAD
TN = (V92 MNMIN) MND MYPIPY DI 1DWN) NPYINN DY ,NPI YPIPY NN INYRIN NOTYNN TN
IN TP YPIPA NPND IDTYN DINPIND D) OI0 TN VAN NIV 1975 NMIVHN NN YPIPY IPya
D) DAV 997 ,YPIPA TN TaVN DMNN DIDNPIND 0970 NTIY DWY L1975 MHwN NN YPIpa
09 DY YPIPA DIAWN DD 1IN KY DN MNDNN NYA — NPIND MDP MYPIP DXDTYM VPPN DPINn
V) DY YPIPA NAND INMDXN TN L(NMDN YPIPA KDY ,NIONIVY 9D Y¥a07N OPINA YPIPA KXD) 2014 MHVN
MNITPN OV, NN YPIPA NNIAN IV DY MORY MTNYN NOX MIXXIN .1MPPI YPIP) 1975 Mwvn
NYYIDN LY ¥ NNV LI PNVLYIY NTAYN .DIMP NOX NMINIM DX ,NNT YPIPIY DIWIND
NNON YPIPNIYY DDV MPN 1PNINY MIYOND DX NOYN ,NTIVNI 1NN MY ,DMDN1IN)

JONNIPNR NTIDON NN VA NPNNNHM
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0N YPIP P PN UY YI19) 2929 9132)9P°1) NYAYN — OINT) 0ION) I
MYIAN MNIT 9P DM, IN-PNVY YOI XNV 12)

DOV, 1I2YN NVIDIDINIRD ,NNTIN TNNAN ,TDINNPNRD NPONNN
nevo.sagi@mail.huji.ac.il

,PIIN,NPIVAN 0¥2571D 0N .NPIVIY NPNNPN MIIYNI 2IWN) YOI0A PON DN DPNDPA YPIP MNP
NN YN DX NNONND MINND DXTPANND 10N DMNIDNNNRD .DPTHIM NPYIND 00NV, MNN
SY MDOIANNM NVLXN DY ,YPIPN M HY NI NYAYN DNY WY .NPODINLND YPIPN P2 MININM
TOPYYID DININN DPNONA YPIP MNP .I2TH2 DXV DM DY NXANINN NNZONNN DY 0NN
NANY YPIP P DY NN MDWNN MY .02 NPIATNA JPIND MIDP TON Y2751 1IN WP TON
MIIPN DINVIN DN DY NMYT DY YAV, THIN 120 MIPNN PIPYD NONY NIATHN NIIWHN TIPIN
(Hemilepistus reaumuri) 12700 2NV NMYI TXD )INAY NN DY .NIPNI KDY VYN OTIPAN DY YPIP
1Y NTIYN ND NYNID ,NPADINVRNN JPINY YINI NP MNDPA YPIP DP OV TIPINN DY NYavn
MTPINT 207N 1D IDONI 127NN 12NV SY DOV YPIP YNIP .NMYI DY NINY MINID YPIP MI1IP NAVN
MNY NMNIA 12THN 12NV SY DXVI TOIDIRY MINDNPD DMNY TYNY 10N OMIPN .NTIYNI
MADN OMNYI NMYIN DINV INRD TN OINIPA NPORODIPINN NdWIN NN NN WTTN .(0,5,10,15,20)
POR DIVNX RND MYV 48-5 DIMIPN NN NDIIN ,)PINMN YININ WP NN TITHD NN DY .NAVIN MIAPYA
NN ,(1B3C-1 15N) DT DX DINVIVNI DIUYIN NINNN-IT PN JPIN 2T DY NNVP MMND NP
TOLY NYTHN NYOWN DY DIYIANN DMNWYNRI DIRNNI .O¥NVIVN DN NTITN TIIND OMDIPN NN WNIXT 1IN
MM NN MNT DY ,X9)1299 DIVT DAPNN NAVIN INNRD ,NNT DY .TPHNIDIPI NI DY Ny DY
WDPN NITTH MINSIN .M YD 0NN PAY IPRD DN ,NPTNY TYON NMYID 19NV D91
MPNY DMIONN NX TYNNA ION DIRNNND DY NPTIPANT MISWNN DY NN TIAVD NMVY 1P WIAPNIY
927970 12NV 1DTT PINHNN NN PAND T ,DMIIPA NOINANMPINN NHANN 2591 YY NMYIN NYOVHN NN
Sy top-down Mydwn PN SY MDWNN DY DIOWIANN N TYIVAPNNY DIRINDNN .OVIPN TIPON Yy Wawn

DYDY 2D NIV YP XDV XY, DM TIiPon
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IPDIYIIN DIYAY H521NY 5199 990 NPT IV Y TINMN BINN TN BNN
NP2 DY ,XNY D

2)02 117712 NVIOIDINN,DONN SYTND NPONHN
liransag@post.bgu.ac.il

DTN NY (Chamaeleo chamaeleon musae) >0 TPY , 1PPA1N YW MYITN PHRN-NNA DOVIAN Y LYND
NDOUN TR 27N NMIRLY 27P2 NOPTINY KXY NN DT .NYPIANND MY ,0NDY NNYRIN 120 NNIY INNRD
MOTN NPOIVIIN-NN SNYY NTIONY DX2INY 91D ,DOWTIN 11-5 ,008270 YW TIIRND NPXTH T DY
NYPI2 VYN IMODIIVIIRD 1N NPT DMWY NIINND NPIMN-IX ONYA NYPIA NNYNIN NPDIDIIND
12 1932 NTIONNY 9N, NIV DN MININN DY MIVAN NYIVN ,NNT NPTIN NYIND NN DNV
N HY 111732 N2 NIVANND KD ,NNNX 71727 INYN AN MITNY KD NPPMN DI 1ON OX ,NPDIDIIND-NN
DNYY NMDIVIIND DTN NPPITN DY MITIYN NN NPT NTINN 20 NN ,NTION NNMP OND PITID
SV MITTI) NITIY NYXT MNINNT DIYN TWUYL NNV DY) 19D ,00Y DNV DMIMINNY DN
NIIYNY ST NNAY M Yy robust design MIMLPA, MARK non2 »nwnnun .2nn 290 m»Na nppn
92PNV 57NN AWRD ,AICC %9 DY NNT DOTIND DD DPINIT DXINANI) NODIVIINRN DT, TV
MNI2 MOND OXNNA DNIVN P2 NINWNI VIN D)2 MDD MITIVN XD NNINY DTN PN INPA PIADNN NN
NYYINYL2.1% NN NNYNIN 7127290 NNV NYSINND MITIVN .NYPIAY NNTIPN NIVA YN DWVIN
DINMN NPT OIN DIV TN M) NPNY NV DIVIPARN 19D 7D R¥NI ON .0.21% NN MWD 1A
Y AT MWD THIIYD MNDDN PV ,NPDIVIINN-NN NV P2 NNDN VYN NTION MY D TN 1N YN
NPDIVIIND DTN NNYD NN T NTI9N .(0.13%) TN G TN - MWD NHLNN NNYD WINDY TIND T
NMYNY NTIONN NN YIIXTHN 92T ,00WN TIIND 0¥ DY DTAN .NPOIYIIND-NN dNY DY DIMINDI)
IV 17290 INYY 1Y T1IWY 0.21% DY NYIANDN MY NIXT Y52V NT2IYN ,NNT OY .P9IMNNT 12NN
MTI NPODIVINR-NN YNV 51¥95 572110 5127 YTINMN YNMIY-1TN DMNN NINND OX 1112 >I10)X0 ROV NNIN

LDV DO MYNNNI NPY NNSA NXT NTIPI 2D Y DAY D0 DIND 7523 ,7P0) N1NIAN D)
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MYAVN BNV NI 29TVYA NH°2VNP NN VDIAN VI
1113 17,1092 ARy, HNTIN ONYLINTID IRDNY L LEZNDIY NN ZKTNI0 PO NNV TYT

w7y 0YNN SYTNRD NN NNTINM MNIDIAX ,NINPRD NPONND ,NYNN DY ININPRD NTaynn -1
DOV NN NVIDIDNIND ,YAVN OV TN NPPVNRNND NVIPIN ,)PIIDPD TTIDION

AN YN NVIDIDIIN ,DOPINTH OWTNID NODIPIN ,PNONDA WY AVNNN YYTNID O’Pa -2

7072 ,7MINI NVIDIDNN YAV OYTND O/ - PNON NIND -3

v nNmn *
david.shohami@mail.huji.ac.il

1991 MMY DY PNY-PA NTTIN SN L,NNIANTD MDD )N O»P (goal-oriented) NIVN-MDM VI
INPIA NN PANY DMNN HYA NN 2NN —NN-DDIN VIVI— NP2 DININNN VLINN .0V DY PN NNIVA
NAN” NNDN T NN HDVIMP N INVDYP NNVY 72YN RV IR VT TYWD DN SNONN
NTAYNI PN MNDPAPNN DIDIANY TIYA DNSY-DIPAD IWIN TVINNDN 22239 23NN NN IO
NYPDA NYNN NN DDA DY ,MYILN DNIIADA T2 NPNA MDVIMNP NN DYPY MITY ,DNWY NNd
Pnya (Rousettus aegyptiacus) M9 950y 1 TIY 2015-2019 2 .N0»P NPNX) LYV ,DINMINI PVITI
NINY DINYN DNY NYI DNMIPD INN NNHNR-PITI APYN TWIRNDN YT 7OOONR 1TYVN DNIDY NTNHNM NDIND
Y950y 156-1 X171 1-0.125 DY 193 NMXIVITIL 19PN DX TPN 0N NYNN NI NN NION T .PHyn >an7a

D208 MDD 1768 79 DY DM ~14.3x10¢ Y9100 , Mo

TIND NODAND O DVDNI DY KON PORIPN VIDN DOYNIN DN LYND DXVLYN D NNRIN
D200 .12 INK DD DMINN DN MON ,UNIND DT (NIYN IN 219 \Y) NIVN DX WD DIVMDP
TY) DI90NN TN N (PON NN IN DIV NN ,0O8Y P2 92Y0) T2 IN XN MDD ROH DM
DY DHDNI YIN IPNNT NPDIVOIN DY NPNNN MIN N8P IR IPNNNY DX950LY 90N (107D 21 NINaY
N2 MIVN P2 DOYTN DINDDN — 77T MNP DIYNIN DALY D D) VXY )T OPHY DINYN HN
I0N-MNDIN VN HY NP DXLV DIOYNAN .FPDVINP NOID NPIN NITYY NIVNIN NDID> —9a¥a 1P
M99 .0¥5%0NN HY DM1VDLVLD DXMNM DTN NI YOI (beaconing, piloting, path integration)
2IYONY NN 21DPWA 29 MTVN 90N DIPII 22D NNV-TIIN YNNI PNIDMT MAMNN YN MNTPNND VI
NNNIN I NP DN NNLY XINKY 11 ONX D) (1797 ~1000) ANT) PN NVY 7 DY YN DN MINY-DIPNI
5y NODIANN NN OYYIY MMIAP MIYNA DY, DM YDINND MM 2950Y .NPDVINP NN MNANN NN
DN NNITA ,TOUIMNP NN MNNANT JIWIN IIX DMPXINIAN DININ .)IT2 NONY ANINT DY INWND

.DYNNIH DOVNNID NIY 12V YNINY
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0IY90Y IN DINYY MINNNY NNNYA NYNDINN NINVITN

139 N0 v Panayiotis Pafilis? ,Antonis Anotonopoulos? ,!pINVD PN ,ININMY DN
DNV 6997801 1N DN, AN HN NVIDIVNN,MMNIINNY 1900 M2 - 1

Department of Biology, National and Kapodistrian University of Athens, Greece -2
ORIV 16997801 >IN DN 1IN DN NVIDINN,OTINMVY YUY YAON PROIN - 3
rachelschwarz13@gmail.com

D90N NMNDINNN NI ,DINY DINTINTINI DNININNI DMPYW ¥T> HY DYTHN 12D 1INY NIIRNND NMINLVY
LDONY DY PN VYND MN8N Mediodactylus kotschyr TPRRYN )N 00NN DY INM YN NIVINN
, D217 DMN DY .DOWODY NNNN MINNDN NPNNYN INRIND D2 DINY MIDN) DNVIVP DPNA ,NNT NNIWYD
Y MYAYNM DMI90N NN OND NPT DITHN N2 MY MYNNYN NPHNYN ,DNY DXNNIX ON2
N21D°5 190X NHN YN TINNNNN P2 WP 1PN ORM ,NDTI) OXNY IX DYIDN NIDRY NPHNY
JOONIY D09 73 1N IIDNI NN YNNI TN IV NITNANRN NPNNNY I NIYY .YNN 53 DY NOY NINNIDN
DY .DOYO0N 1ADNXIY DIVIAD NRNYNL TN DIDPIVNI DINP DNV ,INY MNP MYIANN P DINY DY
,ID0N NPMINPYY NN ,THIR I, MYASNT NN TN ,OPWNN DX DTN IPMIYYN IR PNIAY 1N
D»NN ,DOWO0N 1I9DNIV NPNNY 51-1 DINYN IGONIV NPNNY 15 5W NRNNIN NI NON DXTTNH NNV
YR PN RD .DOYNNN MY 20N NNNI,DINPI D112 DNV JNDY,INY MDITI NPHNHY .NYININ) DINY
JODNY NVNNYN VNN YN PAD MYASKT D907 NMONDDNMI NPHNHYN DY NNRNNIN N0 P2
MINRNY MXINI 21T 9N DM DMIXP D90 ,NPNDITNND MYOIT INMIRY 201D 11 NON NMINNINND
IUP NOY DTN NN DXWNNN MWL TNNND MDNDN NPHNNY YD X L) 1D CTHND DOHD) DINYD NIV

DY) MM Y P DI (DOD11HN DNI) DIV DMNY 1ON DN NN YNPNN YNNY
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¥ava (Daboia palaestinae) »$10 ya8N YV 1MIPNI YW MA2D2 DIYNIN 91 NIIDN :NH°2Y 29
»150 9 2loNv wa

9190401 DXYWYV ,XIAD DINP ,DXOWIVA NI2YN NVIDININD ,OPNINDT YAVN YADIN -1
YN-DN TNTPRN NIDINN ,DOYTND NONPON NN SYTNY NPSNNN -2
3498838 NN 91791 I ,NAN NVIDIVININ,TPNDADI MPINAN TPNIPIAY NN -3

boazshacham@mail.huji.ac.il

95 MNMPN 1 PIAD TR ,NPMNINMN MA0Y NN NP DY DIPN 190N NODD HRIYI DOWNIN NN
MMNNT NI MDYN NNMPP .OTRD MDY MATYN INHI PITN NXIINI NPYIL NIXADA XN DN
A0 YN (Daboia palaestinae) » 30N YoXO ONMNNA TINMA ,0OUN) DY DITH-NP NATYN NXIAN YDITA
D NYMIN NN NPT DT IPNND NSIN YN INNA 12IDND 2AWNINY D3IV DIPHRY NN O UIIN
NINY 2N 0 YIIN2 DY NPHN MI2I0ND PLIDND VYN VTYIN YOTR NN PRI DY TPINN VAN
MNINNND NPTRIOO NPAXN DY MNP NIIY .DTRN MDA OY DN DD DN DN IRNWD TNO
PHIND TY NNAXY NYIN NKNIND NIMY NPYIL MDA DOXYMT MI2N P2 INNYN T NNT DMV DN
70N XIND DMV DININD DOYNI YT DY DM XTON NN GONI DTN MIPON YT DY DOINNI
TN ,2IW YTPIND NN NPT NN NINNM YINT NN AN .TINID POTR MNDNY DIPNN DY WIANND
YAV DXYNIN NIAN DY PN ITTN) INDPN DX YN TINMD) ,NPYIV MIIYNA NN MVTI T NNT
NMOPNINN TON NPXNNI YNNI YANT 7D NRNND DIWNIN YT NN (7292 3% DY DOWIN MNIY NN
=N VP DY YN NRNNY YININT OXTN .NXONN NN ORYNN NN PINY 92T 21> M202 DOMPT
17259 NPNOLPDAIND TN, NI DTN PYWNY YOST DY NPT .NMAWPN NIAXA0Y NNNN YOND P2 OVHYN
Y PAD .MHNMN T NPYIL M0 1N DXPIINN OINK DOV DIPND TN NXRY ,NYNIN DY D17
PMATYNAY INXAN OMIPV NN NA0N, (0T 90 NDIYD HWND) YA DY MPHNNN DYTHN Nd¥2 M7
N2O0P M2IWAD 1 2NP NP ,NT PHRD NANNRND MIDON NN NN P2 DOWIITH IIRINND .OMININKRD DMIVYI

27151 D971V N2> ,NDIT ,IMNON
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YYD MR MPan Yy N9V 13%0 nnn ( Trochoidea simulata) 4a1nn DNV YW P40 NYawn
931193

MYIAN MNIT ,IN-NY YOI
DYV MIIYN NVIDIDNIRD ,NNTIN NN, TPINNPND NPONNN
nettashamir@gmail.com

N9V NI TINJPRN NIIWNN PTIPON DY 721,970 DY PIMININ DY YAWNT DIND T NIV 120
N2IDAN MINPIN NONTI DIPIAD PHIT TANN MNNIND NN DY DXVINIVNN 2571 MND DY WAVUND N
NPNY 9197 0N HHHY YT-DY WIANNY IDINT NADN NHPNT NNNHD NNNRIN DY 1 .00 DIWINY
2NN HYIAIN, NIV PNIDY PNIONN NYNN MY HYI NNNYND MDIDY N NINDN .1V NDP0N YaVIN
NN TIPON DY YAWN DPOLNPR NN DY 17770 NMTY PYI .DXARYND MPNIA NPV NINDN NINDPD
MOIWYNI NPYNOAIPYND MIIN .NPNVD MOIYNI PTII XD XUNN N TN DI DOIN ; NONIANIPM
NPIITH DNV YPIP MNP RINNY 1 DINY MINTIN PN DY MXPRIVINI NINYDN NPNYID
NI NNMN IPNNN NIV .YPIPN 21X DI MONY ,)PINM JININ WDPA 1IVN TPAN DN DIIIPD
TN ,N2TNA YPIPN NP TIPOIM NI DY wavn ( Trochoidea simulata) 927100 NINDIYW HY P T

DMV D97V HY N9V 1205 12NN NINVN N NYIVN

PPN MNP 25712 MNTOIND 297102 DYDTIN NTIW TPY NN PINRIND YPIP 20IP DY Y812 APNHnD
SV +DW M0 19vNn) Xov NN Sv 1+ DW (DW) 0'ppinn 0319 0mpnn TR 93 NN NavN
OVNIY NINON HY I +DW-) (1w n»02a NN, Carabus impressus) N2X9)0 N8I 19NV NNRON
DNN DINRND DMNND OINDIYN NPDIVIINND GON) PIN .(NTIWA NN Acomys russatus) 103 NPD
P3N YN YIXP) NN T NN .NMDIDIIN DI NN2Y DY NYSIA PID NN DI ; OMNIIPN NP
LAY HY I NODIN .DXDN> DINVIVNI YIDOY TIN DIDDOVN NYAVD N2NNA NINWN YPIPN MIIP DY
YTIPANA DMWY NNIAN DMWY DX97IVD NOOYN .NNPIA MMIPD DN YPIPN NNOWI NIND NN 927010
NS DINT INPY IDYNMIV 92T0N NIIDAY DY T N9 PHY DR .NTIVN KD TN TPY NION 0MIPN
NN DT NNV MNIND 71PXDNPA MPN NDPWIY PN NN .NZIDI0 NININ 190N M) 1PN
YPIPN MNP TIPAN DY NYIVN NNNDN PID 1 WNNI APNNN INYD 1NY ON IMND XD PN 2DV

N9V 12D NNN MHINWHN 12TN2
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Bombus ) NnTRN ©12ma N7 MONY NN 01 NV HY NIYNN MNMIN DX1PPONN NPIYH NYIYN

(terrestris
1792 N°) 2)N0P2YT P LZTIA PIND 2NANTT 22,2290 PRI, L2991aw N

NVYDIDININN ,)II2DPD ITIVION OV DY DN VTN NN ,NNNINM NIINAN TNINPRD NPONKN - 1
DYV NIAYN

(UTUC) 9% MR MPIIR HY NVIDIDNND ,IN DIND DY DY 100 71919120 o - 2
Hagai.shpigler(@mail.huji.ac.il

7290 N2V DXVION P DITPIN NPIZN NI DPNIAN DPIN MIAVIN YW YNIND MNIPYN TN
NOMPNN M2NYN P2 .MOHY N2 NIIYN NN IRITI NNINIM NIYNN YT HY 1Py NYSINND NAVINI
.DYINTA DV IN P VIPPD MNYHT MNNNN ,OWNY : NAWINN MTIAYD NONMNNN NIDN DI TPAN NPIYN
P2 DNPEPRIVIN PNM) TIM D991 NI D 01NN ODIND T DY NIP1IIN OXTPIND NPWN
,TNDPAN DY D) NON MONYN NNMIND DY P XD DOWAWN IN MNIN .NAVIND NN D¥2¥I7119Y DOV
MNONY DXN NYRYN NN NN ONDNN IPNNA .INN MNY MNPI2 DX)N MV DINNIINN DY NYISNN
DP120 VN D) OXM DIANIAN NNAT MDNY DV 1NN D) MV DY NYIVN DIXTPINN NN NIONN
PIIIN MZNY D) NN ,0N .NADN ¥ N2 MIAVIND MV MVPIN NIXT .ONYIN PINN IT DY
RNA 1 555 nX 2% ,00M2 TN IR NIDN DD NYINN 521 .N3910 NOY NNV MNP INNIND IWUN
NN ON OXTPIND NPIVND D) D NXYN .RNAseq N 1Nov 111y NN DOPXNYNN NN NIXIY 1MNN
NHIN T DY DMPI12HN D) P2 RPN NN NNIN .MINYN NN D) MIND DY NV DY NYIWN NN
.N90YN TPONN NYIWIN DNDY MVAN NN TYN D) DY XY TN ,N9901N NINDNND DOYIVINT DN DI NYIN
99179 NV DIPPINT NPIVNA NAT MY NPMP DN DM MNIATA DIV DXTNDN NYN DINNNN
0127120 NNATIY NTMONA D) D¥INMIN DIRNNNN DMWY DITPNI OXNNNNN DO0I9T NNY MNP
INYN) 102 WIATH NNATI OPNNN DMWY DIXRINNN .OXTPINN NPION DY NYAUN PR DMNMN PINND
125 DYPPANN NPIPN T DY DMIPI1ANN DMNN PAY DXNIYIN PNHINN > DY D1P1290 D) PA NMA) NN
DN NNPYI NXIMNIVYN TURD DN 2 DX NYIN PHNN NYIWNL MWD GR DN .19 MINDIN ST Dy D)
MY YN MININ .NPNM NN NN WIATH NNAT DIVNIAN NNATI NYNRYND DPINND DWIINN
) HY NN DNYT DMINPIIN DIDONN D) NV DY NMYT NYIVN NIDNN MNINDY DI PPINN NPIVNOY

DMV D NIT
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191999 1199 ,N9N — INIYI Y NN NTITY

790 ) 0PV 52y

NN NVIDININ,NPNDADY IMIVPIINAN PNIPIAY NN
goldinbal@gmail.com

M9 .02 DODYTHN DNV NPT PDMN TAN DV 12D NIRKNI DNIY PINNNND IMPM Hva
NN NPNNOV MDA NP0 NN NMININ DY TN NP0 MITTN DRI HYN MASINT DINDSN
DNV YYN DN NYNNYN DT AIPNNA IT DTTI DY DOPN YT XMYNYN ¥9 0»P NDY YTTI M
NN NNOY N DY HNIY 7ANT2 DIIPIINN DINIPN D371 6-) PIN I3 29791 3-1D 190NV (2014-2019)
DYNNN NMDAN NIIYN DY NNINNRD NMIAY DIPININ NNRYMY RIS DN MADIND PYN M NDN NPT
YN MNMDN HY NDON NTTI IR NN VN DN MYINNI .DPNNNINVN D7D NN TINN MTTNN
NTTIN NV .TDON NTTIN NNXIY DY DOWAWNT DPNDINNRVNT DININM DTN NONYNIY :INXIWAI
NN DY OXINND DTITIN NNNIYI DMPY DY PNDA I2NVI0 YNNNI) 1IN DI YSNNI WNIND
MONI) DONMI NNWNN 78-82% TP20N NTITIN NNIIYA MNVYN 12X NN INA TYN YVDVLVON YTINN
MY SNV P2 NAYN DTN NN MNYN DX 120N TYUR OPNINNINRLVNN DINWNN TWURD (M1
.MNIVINVA NMHYN BY NNOY NTITIN NAXIVY AN SMYNWYNIN DINN NN NNVINVN AN DTN
NNYY NIVIVNVN IYNRD 191 191D NNMN NN NVNN DNV MDD NNDY NTITIN NNNIWY D NNIN PNDA
DYPY0N NN NTTIN NMY DI D791 DN IDOXIY DINNIN DY NN NYXIIY INNRD .OTIPN N2 NPON?
PPN IPNNNHINT (1D 350) 22N 7919 50%-2) PND NYTTN DINDN PN 700-D MHIIN DNIWI D
1’2 NN O NI DY NTITIN N 127D NMVN INIVI NDPON NTITI DY PMIND DT NP )NIVYRIN
N0V YOO M DN NDOON NTTI NVND YNHYH MDD IPNNN MNNIN .NPIIOND MONI NN
APIDOYAD NS NI PA TTTNN NYIYND DNYPN DXOPYANPN NNNONAY MITTN DINON DY
TN DI HY NYOYNN 197,0°1712) DI THIN NI NNV 22NHY) DIV I5I5 DINDN P2 NMIWIIND : NPYIN

TN DNPON DY

58



*wavLN NINNN NVVYA (Gerbillus nanus) N2y 9393 0N NNYPY HY PHIVDIVOL NYOYN
HMP 29 ,29501P VI ZPT PR L20P PP L N9ON NV 1Y MDY

52900 1) NNI PN 72 NVIDIDNIN DN OYTNY NONPIN - 1

84105 v 17 12 NVIDIDNN,PIOVIND APV WY 12700 IPNY NN - 2
Sh.sarid@gmail.com

II2 .0 MTIY NX )OI PN NNINNN DY YAUND M OO NNYPYI MMNVYPH MLINN
D210 NI MNPRY NPVNTIN DIDAT NWUY YVINNX PNNY BHYN NIV NIIDY YIVN INYNRN NI NMY
NN NN DY NNN DN DX ANYD NN INWNN ,NIIN NNY AXPN MY X NNV DX PHNN TOWI ANy
NTY YII NIRVIYV NN MND XY | giving-up-density (GUD) 71072 wnnwnd 10 0M12°0 nnopy
MINDM PN MNP MINR,NMOIVIIND DTN NMION NN NNPY NYA DIND0 NNOPY NNMND .INWNN
PN DY YAVN D) XIN 11270 NYP NIVDIVOLY GN DY .DT2 PIVDIVOVLN NN NYIVIN D) TR ,)DY
DMIN DMIPNN 1PN NNINNN DY DIWAVNN N 21DV NPDONN MONDN NPNNINN DY 2N
D197 Y IUYI DI TR NN D190 P29 P2 (trade-off) N1711NNN 9I1YPW NN THNND PIVDILDLY NIYYNA
P2 DMV DPNX NTAYNAY SYA0N VDY ™22 (Gerbillus nanus) N7y 92951 PIVDIVLOLN M . TaVa
NMNYA 0PMONRDN OwIN2 GUD  T7m0 ,03 9PNNna .»DIYIN 1M NV OIXINI MIAPN 017
DXwINI MYN TR Mnwn GUDNYY ,0015°0 Nndpoa mapn 0157 PA 72N PRY NRNN DY
97aN N8I XD L,(MNSN DYTHN N2 172292) D0I0N DXaAVNIN DXVINI .(NPYD DXAIP) DIMLIY DX IAVNIY
PN NINAPY T 9NN N M) 70 GUD N2 7modn nndn N ,MYn YWTin P2 D190 NNdPYa pnam
D079 NNIYY D22IDNN DIWINA TN 27 JI3 1272 TN D112 NIVDIVLOL IT1D) DY DOVIIYW NVXYND DN
DY DMMNN NVA DM NNPPY NNNINNY NIVDIVOV P2 WP NININ YN MINSIN T PNIVDILOL DY
1’2 ©DTAND YINA TYNN MIPNND XD NN NMDIVIINI NMAIN MNYN DNINYNN N2X20N NN N

DIZOIND NN MODVNN VI NN NPNNNIND MOVLINN DN
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N oY (VDYDY PIN) DIRPTNNI D27 DINNY INIY HNDNN , DY I PIN NPN (VYD) PAVN YWY NNdID
NYOYNI. DINK DINNXD RNV N1ID7N MNNINND DIIRNND NIND NN DXAWNIN DXNNY DI, NNY
T D901 DY DT PI9 TIND DVINIAD IPMYHYN NMOY MIXID 1) I1OX DIXNNKD NNNON DY NOIND
NN PNAY TYN DT IPNH D210 DX PYTY YN DMIIT-17 MOINDN 195NN TID DXNNNN DIINININN
11512 >VDY MNPYA NI PALN WY NIAIDA DIDINNND DIRPTNG DIRY DINNXD MDINDNN ¥ MIVIND
DYONN IN DOPNID DIYIN DY 1PV MPISPYD MIONN DN TOY DONINND DNMMNN TWND, DM)
7201 WY NNNO HY NMOIVIIN NTO» 70 0w .DNAI NYXYIND 17D DPOININ DMWY YT DY DIP12NN
,TYT 10 TINA .5% P NN PIND DY TPNIYRIN MTIVNN 1Y DIRNND NN IRPTND 132N 13 D59 DY
NV 10TY) DMDNN .DMNPA ISPNN DT ORPIND DY IMNNONN TvN ON 60% Y NNOY IMTIVN
MOYA-X NPY NN (24°C) 91N 1O NIV ,(30°C) PINT N2Y DIDPVIIND NP NNRD, MNVINY
NPYN P22 N7IVINNVN DY MVPA-RN NPYN P2 MISPRIVIN DY NNPP DY WIS NIN DD ,PINN DY
INYIN, XN 20V .DPYN DTN MY PAOVDMINLIN WP MIVIRD NX) (1732710 Y9595 MZINON) NVIAN
TN 17320 D595 MZINDN NIYY NMPDIVIIN D) DY NV1aN 29119 RNASeq , nnonova vy 7in
NNY Y95 MNP NMITNON MINDNTN O XD .MIINDN NI2Y ROY NPNRN NMODIVIIN DY MO MN'T 17
(MPDIYIIND PNWN) MIMDN IVAPNNIY MINDNTA G0N 0NN TIHIRD NMINAION INNIND PIY IRPTNN
NIAN-Y9D95 MDHINDN NIAYY NMODIVOINA P9 599910 DAPNAY MNXDNTIN INY ADYTY DMV ININ
02010 PON DNNNPN DMADNY DX TTIPNN DM DY DITY 9901 SYW 112) MDA KN, 1T NNS DY DNNINM
S5Y INNANNIY NPDIVIIN .NT 900 TINNRD P NYN VDD 7PN XD NYN DM NVXAN NNPY .ANPIVIPH
POALP PN NNAYN NI MIRVINND DX TTIPNN D) TIVA DY 1231 NVX22 MANNN L, NNT NOWYY, NIMD
PN D) HY NVIAN IR MOYND MINDN MNNIINY N¥ND) IMIDD YVDY PN NPWN MY NIPN2A (cathepsin)
DMMPYNY MIVARD NN NOYN NMIRIND DY NAIWN MYOINDN . 59535 72yna YPNNDY MMDD HayNa

APNNN TYNNLIPTI YR TUR DN DY 1IXDNNN DITI MPWN DX D)D) NVII2
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Reversal learning and cognitive flexibility under realistic conditions of multiple different
choices

Naama Aljadeft, Arnon Lotem
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The extensive use of reversal learning as a measure of cognitive flexibility is typically based on
training an animal to discriminate between rewarding and non-rewarding stimuli, and then
reversing their roles. In natural conditions, however, animals are likely to face more than one set of
relevant stimuli, which may substantially impact the dynamics of reversal processes and their
implications for foraging success. Here, we address this possibility by studying reversal learning in
captive socially foraging house sparrows. Sparrows were initially trained to prefer one of two colors
or one of two shapes (creating color or shape specialists) and then allowed to forage on foraging
grids containing both colors and shapes. We noted that during training, color specialists learned
faster to discriminate between the rewarding and non-rewarding stimuli, compared to shape
specialists. After the roles of the rewarding and non-rewarding colors and shapes were reversed,
shape specialists (including those exhibiting exclusive use of the rewarding shape) quickly reversed
their preference to the new rewarding shape. Color specialists, on the other hand, failed to reverse
to the new rewarding color but gradually shifted to the new rewarding shape. These results suggest
that: a) marked differences in reversal behavior may be explained by the type of learned stimuli
rather than by individual differences in cognitive flexibility; b) under realistic conditions of more
than two foraging options, strong initial preferences that are difficult to reverse, may drive a flexible
shift to a new rewarding stimulus rather than to the previously non-rewarding option.
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The Gulf of Agaba (GOA) is recognized as a “natural laboratory” for the study of open ocean
processes at high temporal resolution. Previous studies of planktonic foraminifera (PF) in the GOA
focused on standing-stocks and species assemblages obtained from plankton tows and cores, yet
information of the open water population dynamics are nonetheless still very poorly constrained.
Here, we report the first systematic time-series of open-water PF assemblages in the northern GOA,
collected using sediment traps. The traps, deployed vertically at five different depths (600m water-
depth), provide monthly resolution between January 2014 to February 2016. These efforts aim to
characterize the interplay between PF fluxes and species assemblages in the context of nutrient
availability, water column stratification and terrigenous fluxes. Our results demonstrate strong
seasonality of PF fluxes, whereby low fluxes are observed during the spring-summer months (min:
31 Ind. m2d), gradually rising to higher fluxes during the autumn-winter (max: 26600 Ind. m2d).
This pattern follows the development of the mixed layer depth, but does not correspond to previous
studies of the PF standing stock in the GOA from 1974-1976, possibly reflecting a change in the PF
population over recent decades; indeed, a notable example is the total absence of 7. sacculifer from
our samples, despite the fact that it used to be the most dominant species 40 years ago. These
discrepancies may also stem from our poor knowledge of the temporal and spatial PF distribution
patterns in the GOA, emphasizing the importance of the current study. The results indicate that the
most significant PF size fraction in terms of mass and fluxes is in the range of 63-125um (87%,
compared to 13% and 0.28%, for the 125-500um and of 500-1000um size-fractions, respectively),

which has not previously been studied in this area.
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The arthropod head — what can we learn by integrating fossils and development?
Ariel D. Chipman

The Hebrew University of Jerusalem, Jerusalem, Israel

Ariel.chipman@huji.ac.il

7The arthropod body is composed of a series of segments arranged along the anterior-posterior axis
of the animal. These segments are formed during embryonic development, through a process that
has been studied extensively in a number of arthropod species. It is now clear that the segment
generation process is highly variable among different arthropod taxa, despite the fact that the
segments themselves are homologous. Segment generation is also variable between the segments
within a single arthropod species. These differences correspond to differences among different
tagmata (e.g. head, thorax and abdomen in insects). The three anterior-most segments are patterned
through a mechanism that is unique and is not found in all other segments. However, this pattern is
found in the same three segments in all arthropods. Looking at the fossil record, we find that the
three anterior-most segments in many Cambrian arthropods are also unusual. They often have
unique appendages and are integrated into a primitive head. Evidence from fossils with unusual
preservation indicates that these three segments also contained the tri-partite brain. By integrating
data from developmental biology with data from paleontology, we are able to provide a synthetic
view of the evolution of the arthropod head from the simple single-segment head of the arthropod

ancestor, to the complex multi-functional head found in arthropods today.
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Social Contact Acts as Appetitive Reinforcement and Supports Associative Learning in
Honeybees

Hanna Chole!, Julie Carcaud!?, Helene Mazeau!, Sylvain Famie!, Gerard Arnold!, Jean-Christophe
Sandoz!

1 - Evolution, Genomes, Behavior and Ecology, CNRS, Univ. Paris-Sud, IRD (UMR 9191),
Universite Paris-Saclay, 1 avenue de la Terrasse, 91198 Gif-sur-Yvette, France.

2 - Present address: Institut des Neurosciences Paris-Saclay, CNRS, Univ. Paris-Sud (UMR 9197),
Universite Paris-Saclay, 1 avenue de la Terrasse, 91198 Gif-sur-Yvette, France.

hanna.chole@gmail.com

Honeybees’ foraging behavior depends on individual learning of floral cues, among which odors
play a prominent role. Foragers learn to associate floral odors with sugar reinforcement from flower
nectar. This process has been studied for 50 years using the Pavlovian conditioning of the proboscis
extension response (PER), in which an odor (CS) is associated with sucrose solution (US), and its
neural bases are nowadays partially unraveled. But olfactory learning about floral resources is not
limited to the foraging situation. Honeybee workers can learn chemosensory information directly
from successful foragers within the hive. The social transmission of information is of highly
importance in social insects for successful food search and their colonies’ fitness. Previous work
attributed this learning to a simple classical association between the floral scent adsorbed on the
returning foragers’ body and a sugar reward given via trophallaxis. Remarkably, however, nectar
transfer is not performed during all dual interactions with returning foragers, suggesting that other
mechanisms are involved. Here, we determined whether social cues may be involved in this
transmission, i.e. if interaction with another forager can represent an appetitive reinforcement for
bees. We show that simple antennal contact with a fed nestmate, in absence of any sugar
stimulation, can induce PER in harnessed worker bees. In addition, bees can learn to associate an
odor CS with this contact with a nestmate. After such association, the odor alone triggers the PER.
This suggests that simple social contact can act as an appetitive US in honeybees. We explored the
mechanisms implied in this new conditioning focusing on the physical nature of this social US. Our
results suggest that this social reinforcement is mediated by bees’ antennal movements and
modulated by bees’ behavioral development. This social conditioning protocol on restrained

individuals can help understand the neurophysiological processes underlying social interactions.
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Personality traits can offer considerable insight into the biological basis of individual differences.
However, existing approaches toward understanding personality across species rely on subjective
criteria and limited sets of behavioral readouts, which result in noisy and often inconsistent
outcomes. Here, we introduce a mathematical framework for studying individual differences along
dimensions with maximum consistency and discriminative power. Personality traits can be thought
of as having two crucial characteristics: first, they capture and represent a continuous gradient of
differences between individuals of the same species and second, they tend to be stable for
individuals over time. Thus, a mathematical formulation of a trait directly informed by these
properties would be a dimension that captures the maximum behavioral variability between
individuals while maintaining minimum variability within individuals over time. We use the term
‘identity domains’ (IDs) to describe such traits obtained from decomposing a high-dimensional
space of measured behaviors. We validate this framework in mice, using data from a system for
high-throughput longitudinal monitoring of group-housed mice. Our system automatically
recognized a total of 60 behavioral readouts consisting of both individual (for example, locomotion,
exploration, and foraging patterns) and social (for example, approaches, contacts, and chases)
behaviors per mouse per 12-h active phase. For this study, we monitored 42 groups of four young
adult outbred male mice (a total of 168 animals) left undisturbed over a period of at least 4 days. We
found that the mice’ behavioral strategies fall into three unique archetypes that can be classified as
commensal, non-commensal, and subordinate. We also describe a set of stable traits that capture
variability in behavior and gene expression in the brain, allowing for better informed mechanistic

investigations into the biology of individual differences.
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Intensive agricultural land conversion and associated water consumption have large-scale impacts
on biodiversity loss in drylands, especially as a result of agricultural expansion into these fragile
desert ecosystems. Due to expansive inputs for increasing land productivity, dryland agricultural
activity is often accompanied by invasive species through added food and water resources.
However, despite accelerated biological invasion in drylands at the global scale, species
interactions as a direct result of anthropogenic land use change are rarely investigated. Here we
describe the shifting spatial and temporal response of wolves and red foxes, to newly invasive
golden jackals over the past ten years in the Arava Valley, Israel. This hyperarid region categorized
by contrasting collective and cooperative agronomic systems between northern and southern
settlements, allows for the possibility of capturing the effects of institutional differences mediating
agricultural landscape patterns and ecosystem changes in drylands. Using generalized additive
models on multi-year field observations and socio-economic datasets, we show that wolves and
foxes are strongly linked to seasonal water availability during peak summer temperatures. This is
especially true for recent invading jackals of southern collectives, which are also strongly linked to
date orchards and agricultural habitat heterogeneity providing dispersal corridors and refugia.
Recent trends in market forces underlying a shift to date production throughout the region have
resulted in foxes and in particular wolves to shift their distributions considerably northwards and
more evenly throughout the year as food and water resources become more abundant year-round.
Finally, both agricultural expansion and increased predator presence have increasingly displaced
native desert gazelle species (important for dispersal and germination of Acacia trees) - thus linking
agricultural landscape patterns and agro-regimes to altered desert ecosystem communities, which

may have implications for effective conservation practices in other dryland agricultural regions.
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Relatedness level between mating organisms is considered a key factor affecting mate
selection. The reproducing organism may select to mate with either a distant or a closely related
member of the same species, or choice may shift in successive generations. While Inbreeding is
generally avoided to prevent homozygosity, it is predominantly practiced in haplo-diploid
organism where the depression is frequently avoided due to purging of deleterious genes.
Inbreeding is occasional followed by outbreeding to prevent lethal genes’ effect. Previous studies
of some inbred haplo-diploid species showed early and temporary fitness depression under
outbreeding. Long-term effects of outbreeding in a regularly inbreeding species have rarely been
studied.

In our study we used the haplo-diploid beetle Coccotrypes dactyliperda (Scolytidae: Xyloborinae)
to study mate preferences and its immediate and long-term effect on fitness of different levels of
inbreeding in two populations distant from one another. Breeding lines were established with three
level of relatedness: Extreme Inbreed - Female mated with siblings; Inbreed - Females mated with
same line males; Outbreeding — outbreeding with different population on odd generations, and
inbreeding on even number generations. The study was extended over ten generations unless fitness
depression was observed. Fitness was evaluated by progeny/clutch size. Initial finding suggest a
relatively early outbreeding depression in both populations and delayed inbreeding depression in
only one of the populations. Fitness enhancement rather than the expected fitness depression was
observed in the extreme inbreeding lines. Our findings are complying with the Coccotrypes
dactyliperdaspecies life history. Extreme-Inbreeding through sibling mating predominates until the
date seed is consumed, followed by offspring’s dispersal. Inbreeding may occur when dispersing
females may enter and share the seed. Outbreeding between different population rarely occurs and

is generally followed by Extreme Inbreeding after the seed had been habituated.
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Animals rely on an impressive diversity of color patterns to protect themselves against predation.
Many lizards have colorful tail that may function as an antipredator strategy by deflecting the
predatory attacks towards the tail, which can be shed and regrown. Another striking coloration
common among several lizard species includes the high contrast longitudinal striped patterns. We
posit that such contrasting stripes along the body of lizards also act to deflect the predator attacks
during motion. This idea is based on the ‘motion dazzle’ hypothesis, which is a form of defensive
coloration suggested to prevent successful capture in a moving prey by causing predators to
misjudge the direction or speed of prey movement. First, we tested this hypothesis by employing a
virtual predation experiment with humans, and using a series of comparisons across differently
patterned targets show that striped patterns on the anterior increase attacks towards the posterior
part of the target. Secondly, by utilizing a standardized adaptive psychophysical paradigm, we
found striped targets are perceived to move slower, suggesting a possible mechanism that explains
the deflective effect. We further investigated whether predictions from motion dazzle hypothesis
could explain the widespread occurrence of striped patterns in lizards using comparative methods
and information on eco-physiological variables (caudal autotomy, microhabitat, and body
temperature) potentially linked to its functioning. Compared to stripeless species, striped species
are more likely to be ground-dwelling, and have higher body temperature, emphasizing the
connection of stripes to mobility and rapid escape strategy. We further found longitudinal stripes to
be associated with ability to lose the tail, suggesting caudal autotomy might be a prerequisite for
the evolution of stripes. Overall, the results suggest the possibility that striking longitudinal striped

coloration in lizards might function against predation during motion.
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Movement and feeding behavior of three raven species in the Judean Desert suggest high
extinction risk for the most abundant species
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Synanthropic species, as ravens, utilize anthropogenic resources for food and nesting, thereby
increase their local abundance. In desert ecosystems, high abundance of such predators (or
competitors) might risk other animals. Motivated by observations suggesting high abundance of
ravens in the Dead Sea area, we examined population size, movement (GPS tracking) and feeding
behavior of three raven species in this area. The fan-tailed raven (Corvus rhipiduros; FTR) is the
most abundant raven species in the study area, yet higher numbers were reported in the past; today,
occurs mostly or solely in the study area, reported as declining throughout its geographical range.
The brown-necked raven (C. ruficollis; BNR) is less common near the Dead Sea but abundant in
other parts of the desert. The common raven (C. corax; CR) appears in low numbers. FTRs roosted
mostly in one site and foraged mostly near the Dead Sea, BNRs roosted and foraged all over the
Judean Desert, and CRs moved well beyond the study area. All species fed on anthropogenic
resources, but differ in the level of human presence in their feeding locations (high, intermediate
and low levels, respectively). FTRs were inferior to both BNRs and CRs in access to food,
approaching food only when outnumber other species.

Altogether, we suggest that FTRs are concentrated in a restricted area to maintain sufficiently high
numbers allowing access to food given their inferior competitive abilities. This further elevates
extinction risk of this locally abundant yet declining population. We call for active management of

this endangered species.
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Approximately 173 of global biodiversity consists of flowering plants and their arthropod
visitors. The ecological centrality of flowers-as-food extends to systems in which floral
communities have been dramatically altered, such  as urban landscapes characterized by novel
assemblies of native and exotic flora. Over two field seasons, we used honey bees to sample the
floral resources of Philadelphia, PA, revealing spatial and temporal patterns of taxonomic
composition and cumulative availability, which we interpret as a coarse proxy for the floral
resource dynamics that provide the trophic foundation for the larger urban pollinator community.
In the present study, we decode honey bee waggle dances to provide a spatial complement to the
taxonomic and temporal patterns already documented in our system. Results from this season
suggest that during the spring and early summer there were quality foraging resources broadly
distributed across the landscape, while the August dearth left bees with less locational variety and
only concentrated discrete locations that were worth foraging and recruiting to. These spatial trends
from decoded dances are consistent with patterns of taxonomic composition and availability of
floral resources that were observed during the previous years. This project also offers a valuable
and reproducible model for civic engagement in urban ecology. We created and implemented
outreach activities that provide a window into our city, a sense of place for its inhabitants, and a
basis for cross-city comparisons. The use of foraging clouds created by decoded waggle dances,
superimposed upon a familiar map, guides Philadelphians in the convergence of their sense of

locational self and the seasonal foraging range of metropolitan bees.
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Juvenile hormone (JH) is the primary gonadotropin in most insects, but in the highly social honey
bee it regulates division of labor rather than reproduction and dominance. We studied the bumble
bee Bombus terrestris, which live in relatively simple societies and in which JH is a gonadotropin
influencing oogenesis and reproductive physiology, but little is known on its influence on behavior.
We used the plant allatoxin Precocene-I to reduce circulating JH titers, and replacement therapy
with the natural JH of bumblebees (JH-III). Using this approach we found that JH interacts with
several other factors such as body size and previous experience to modulate aggression and
dominance behavior. Next, we developed a RNA interference protocol for downregulating gene
expression, and use it to show that the influence of JH on dominance and aggression is mediated by
the transcription factor Kriippel-homologue 1. Our study resolved earlier controversy on whether
or not JH regulates dominance and aggression in bumble bee, and further identified the first gene

that is involved in the regulation of these complex behaviors in bumble bee Bombus terrestris.
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Global rising temperatures can constitute heat stress to which species may differentially respond.
Within a nominal species, knowledge on cryptic diversity is of high importance, as different cryptic
species may respond differentially to environmental change. Among species, rotifers exhibit high
cryptic diversity and as ectotherms are particularly vulnerable to climate change. In this study, we
assessed heat tolerance in clones belonging to the freshwater Brachionus calyciflorus species
complex as a bi-dimensional phenotypic trait affected by both the intensity and duration of heat
stress. We found two distinct groups characterizing two cryptic species with differences in thermal
tolerance. We performed cross-temperature life-table experiments in heat-tolerant vs. heat-
sensitive Brachionus species that occur in sympatry, to compare temperature-related demography.
We further examined the genetic basis of physiological variation among species by comparing gene
expression under different temperature regimes. We found significant cross-species and cross-
temperature differences in responses, with the heat-sensitive species adopting a strategy of high
survival and low population growth, while the heat-tolerant vice versus. Genes for heat shock
proteins were differentially expressed in both species, however, induced under a different pattern.
Thus, indicating species-specific temperature stress induction. In both species, heat shock protein
gene responses mirrored differences found in population growth rate. Opposing expression patterns
were also captured in genes related to oxidative stress and protein biosynthesis providing us with
candidate genes worthy to further investigate. Our findings show that indeed closely related species
can respond differently to stress and underscores the necessity of a sound species assignment when

responses to environmental changes are investigated.

72



Sexual segregation in foraging movements of breeding Barn Owls ( 7yto alba)
Gabe Rozman!, Sivan Toledo?, Motti Charter?, Ran Nathan!

1- Ecology, Evolution and Behavior Department, The Hebrew University of Jerusalem
2- Blavatnik School of Computer Science, Tel Aviv University

3- The Shamir Research Institute and Department of Geography and Environmental Studies,

University of Haifa
gabriel.rozman@mail.huji.ac.il

In many species, both sexes rear young, but aspects of their parental care may differ. Sexual
segregation occurs, for example, if breeding males differ from females in their habitat use or take
different roles during the reproductive period. It can also occur in performance of seemingly shared
tasks. Our goal was to examine sexual segregation of breeding birds while provisioning their young.
The Barn owl (7yto alba) is a nocturnal predator exhibiting biparental care and sexual segregation
in reproductive tasks: Females incubate eggs for ~30 days and also remain in the nest during the
initial post-hatching period. Males act as sole provisioners until about mid nestling rearing period
when females start to provision too. Whether sexual segregation also occurs when both sexes
provision for the young remains unknown. Here, we used movement data from 103 owls (40 males,
63 females) from the ATLAS, reverse-GPS tracking system in the Hula Valley, Israel during 2016-
2018 breeding seasons. Nest box monitoring provided data on parental traits and breeding
parameters; landscape data were collected from local farmers. Additionally, cameras were placed
in nest boxes where both parents were tracked, enabling the coupling of hunted prey type with

tracking data.

Our results show that males and females significantly differed in foraging movements: females
gradually travelled further and consistently made fewer trips while males foraged closer and had
higher trip rates. Foraging habitat preference did not differ nor did prey type hunted. This suggests
that due to the earlier onset of foraging, males select good hunting sites close to their nest and
maintain them. When females join provisioning, they tend to forage elsewhere, potentially avoiding
competition with their mates. This shows that males and females segregate reproductive roles
beyond their known specializations. Integrating multiple data collection tools and datasets enabled
an unprecedented view into reproductive role specialization of barn owls throughout their

reproductive cycle.
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Glucocorticoid (GC) hormone levels vary in foragers based upon environmental stressors such as
illumination, riskier habitats, and predators. A forager’s response to environmental variables
depends upon its glucocorticoid levels, suggesting that GC hormones play an adaptive role in
managing foraging decisions. In gerbils, we predicted that higher levels of the exogenous stress GC
hormone cortisol would increase their marginal valuation of energy (MVE) and their vigilance. In
general, it should mediate responses to slowly changing factors associated with food and safety, but
not to rapidly changing ones. In order to test these hypotheses, we manipulated cortisol levels in a
set of gerbils by injecting each subcutaneously with 21-day slow-release 0.01 mg cortisol pellets
and compared their foraging behavior with a control group. The experiment was conducted in a
large outdoor vivarium where we could simulate features of the gerbils’ desert environment,
manipulate the presence of an owl (i.e., a rapidly changing factor), and quantify patch use over the
course of a lunar cycle from new moon to full moon (i.e., a slowly changing factor). Foraging
behavior was quantified by giving-up densities (GUD; the amount of food left in a resource patch
after foraging), time allocation, and harvest rate curves in artificial foraging patches (seed trays).
Supporting our notion, GUDs were affected by an interaction of cortisol treatment and moon phase,
but not by the interaction of cortisol treatment and owl presence. Gerbils implanted with cortisol
foraged longer, but harvested food more slowly (suggesting greater vigilance and apprehension)
than placebo-treated gerbils. This reaffirms that glucocorticoids affect energy acquisition, and
provides a physiological context to explain how foragers manage risk and the tradeoff between food

and safety.
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Behavioral plasticity allows animals to respond fast to biotic and abiotic environmental changes.
Yet, the fact that individuals often show consistent differences in behavior (personalities) and that
behavioral traits co-vary (behavioral syndromes), points to limitations in behavioral plasticity. To
date little is known on whether behavioral trait correlations are the result of long-term selection
processes or alternatively could be generated due to behavioral plasticity in response to prevailing
environmental conditions. In this study we investigated the role of local adaptation vs. plastic
responses to temperature changes in determining the extent of behavioral trait correlations.
Following three-month temperature manipulations we conducted standardized behavioral
experiments with 7emnothorax longispinosus ant colonies originating from six populations along
a natural climatic gradient. Our results indicate that colonies responded to increased temperatures
with increased exploration of novel environments and brood care. Interestingly, these behavioral
traits shifted in a direction consistent with a syndrome previously found along this climatic gradient.
Our study proposes that associations between behavioral traits can be modified by climatic
conditions, thus providing insights into the complex ways animals respond to current and past

environments.
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Benthic invertebrates support fish populations, reflect the health and resilience of the river
ecosystem and constitute most of the diversity of a river’s fauna. During the summer irrigation
season, >50% of discharge may be abstracted from some Otago river catchments, with water
diverted to pastures for irrigation. This seasonal reduction in river flow changes the availability and
suitability of habitat for invertebrates. The aim of this study was to quantify the effect of seasonal
water abstraction on benthic invertebrates along the Manuherikia River in Central Otago, a river
currently subject to a minimum flow setting process being undertaken by the Otago Regional
Council. Benthic macro-invertebrates, along with habitat variables, were sampled at three water
diversions. Samples were collected from upstream (control sites) and downstream (impact sites) of
diversions late in the irrigation season low-flow period (March), and after irrigation ceased and
natural flow resumed in May and again in June 2019. Sampled invertebrates have been identified to
the lowest practical taxonomic level. Preliminary results of total fixed counts show that invertebrate
densities were lower downstream of takes in all seasons, and species richness and diversity are
affected by water diversions. Recolonizing invertebrate communities at river banks are also
affected by water abstraction. Impacts of abstraction were most severe during the irrigation season,

but persisted for several months after natural flow resumed.
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Participation of the general public in data collection is increasingly used for research (“Citizen
science”) and for engaging the public in conservation. Social media presents novel opportunities
for citizen science and conservation due to its accessibility and global popularity, yet its vast
potential in these fields remains largely overlooked. While dedicated online platforms for recording
wildlife observations exist, their international scope and predominant use of English are predicted
to attract mainly professionals and deter the general public. Our goal is to promote effective
leverage of social media for citizen science and conservation through the founding of regional,
taxon-targeted, social media platforms, administrated by local experts, and in which users are
encouraged to accompany their photographs with observations submitted through dedicated online
forms. Such platforms are advantageous due to the focus on local wildlife and use of local languages
that increase attractiveness and accessibility respectively, resulting in involvement of the general
public and younger audiences alongside professionals. Additional benefits include immediate
positive feedback for data sharing, and direct, real-time interaction with experts that can stimulate
educational, conservation, and enforcement efforts; and dissemination of accessible scientific
knowledge to interested audiences. As a case study we present data from a Facebook group that
focuses on Israeli herpetofauna: following 27 months of activity the group comprises 5365
members; 1221 observations concerning 93 species were registered (far surpassing observation
report rates in other popular international online platforms); six articles about local herpetofauna
were published in Hebrew; ties with local conservation organizations have developed; and many
fruitful discussions serving to educate the general public about local herpetofauna and its
conservation have taken place. We believe that our approach can connect numerous audiences to

the subject of conservation and thus contribute directly and indirectly to protection of biodiversity.

77



Migration status and microbiome composition: a comparative study in sympatrically
co-occurring migrants and residents

Sondra Turjeman*!, Ammon Corl*2, Andrew Wolfenden!f, Miriam Tsalyuk!, Avishai Lublin?,
Pauline L. Kamath?*, Wayne M. Getz5¢, Rauri C. K. Bowie?7, Ran Nathan!

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

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

3 - Division of Avian Diseases, Kimron Veterinary Institute, POB 12, Bet Dagan 5025001, Israel

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

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

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

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

1 Current address: School of Life Sciences, University of Nottingham, Nottingham, UK

* Equal contribution

sondra.turjeman@mail.huji.ac.il

Animals benefit from a diverse gastrointestinal microbiome, but factors influencing the
composition and dynamics of these communities remain poorly understood. Particularly, there are
few studies in non-model host species, despite the utility of such work in illuminating how
microbiota and their hosts interact in natural environments. We investigate the role of migratory
behavior in shaping the gut microbiome of free-ranging barn swallows (Hirundo rustica), a species
exhibiting partial migration, through 16S rRNA sequencing of co-occurring migrant and resident
subspecies sampled at a migration bottleneck in Israel during fall migration. Resident birds had

significantly greater a-diversity (within-host microbial richness) than migrants. The bacterial

species composition comprising the microbiome 8-diversity (variation amongst hosts) also differed
significantly between groups, and migrants exhibited greater heterogeneity across individuals.
Pathogenicity testing revealed that neither residents nor migrants carried key regional pathogens
(viz. avian influenza viruses and Newcastle disease virus), suggesting that status of these diseases
did not underlie observed differences in microbiome composition. Overall, our results indicate that
partial migration leads to diversified microbial composition in hosts with conspecific migrants and
residents hosting distinct microbiomes. The reduced microbial diversity observed in migrating
birds could be due to the physiological stress associated with migration, while the greater variation
in microbiome among migrants may reflect their diverse geographical origins. Thus, differences in
host behavior throughout the annual cycle likely strongly affect physiological state, which then

affects associated microbial communities.
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It is becoming increasingly clear that the health of ecosystems, organisms, and humans are tightly
interlinked. Anthropogenic disruption of natural ecosystems has been implicated as a major driver
in the emergence of infectious diseases worldwide; the majority of which are zoonoses or vector-
borne. This highlights the fact that an ecologically-based approach is essential in order to
understand and control such diseases that cross the nexus of natural and human systems. In this talk,
I will exemplify this principle using old-world zoonotic cutaneous leishmaniasis, in which the
etiologic agent is Lershmania major, the vector is the sand fly Phlebotomus papatasi, and reservoir
host is Psammomys obesus. In a study conducted in the Negev in the late 1990s, | demonstrate that
anthropogenic disturbance of natural environments enhances disease risk to human by initiating a
cascade of ecological processes triggered by direct and indirect enhancement of soil moisture. [ also
characterized habitat-related risk factors that helped inform local civilian and military public health
authorities regarding strategies that could mitigate human exposure risk. Further studies into the
vector-host interactions informed us regarding the demographic, spatial, and temporal
underpinning of L. majortransmission cycle, which in turn, guided us in the development of a novel
individual-based-simulation model. One important prediction of this model is that transmission can
be reduced by manipulating host density. A measure of reducing the epizootiologically-relevant
density of the host without affecting their actual density (because sand rats are ecologically
important in this system) is by using the rodent host as a “trojan horse” for delivering the insecticide
directly to where the sand fly vector breeds and shelters. Another approach is using oviposition-site
attractants as effective lures in an attract-and-kill oviposition trap. The use of these methods in the

L. majorsystem will be discussed.

79
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Holometabolous insects are the most successful terrestrial animals in terms of species number and
biomass. The group is defined by the complete life cycle of its members: each holometabolous
insect has an egg, larval, pupal and adult stage. The more basally branching hemimetabolous insects
have partially complete life histories, with only egg, nymph, and adult stages. For centuries,
entomologists have wondered about the evolution of the holometabolous life history. However, to
understand how the larval and pupal forms arose, it is imperative to understand evolution of life
history within holometabola. While adult tissue of some holometabolous insects, like Drosophila
melanogaster, is set aside during embryogenesis and then remains more or less quiescent in
structures called imaginal discs until pupation; in other insects such as the flour beetle 7ribolium
castaneum, larval structures like legs directly develop into adult ones. This meta-analysis traces the
evolution of different modes of holometaboly. We will present existing literature on
holometabolous insect development within a modern insect phylogeny. Our work will trace the
number of times that major adult structures such as wings, genitalia, legs, and antennae evolved to
develop from imaginal discs in holometabola. We will also address whether certain structures are
more likely than others to develop from imaginal discs, and whether it is possible for a structure to
revert to a more direct form of development after imaginal discs already evolved.
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