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020N DINTY DINNIN )T D091

1YY 27), 22907 TIND L2101 MY ,2D)79 DN LDV MY L IGO0 DY, 137N NONX
8410501 ,nYON DI9NP ,2102 11N 12 NVIDIDNN 01NN YT NPONNN - 1

IOVN ,DMY 1IN TNVPVIIIND NPONNN,PO-1IT NTIYN - 2

8810302 ,NYN2 DN VTN INVIDIMIN-PIAN NN - 3

asaoren@gmail.com

,TNI0V) ,DNPIMPRD IND 1N DOVIDY DY ANT NIIND TPNIVNN DOXNPDI DMNNIN Y TOWY DMN DINNION
DYNYMNN 0’292 OMNN DMNNIRD NX PONNY DI T NYN DXOITIND OMNNIIN .TIN IPNND N
MPNY DD DMXTM ,NNION DY IMIAND NNT NPAY 912> DITIND MRN ,7PN NP PRY MY .I0ON
MNIN MINTI NYHRNYND PR IPINNT NYDINNNT NN NPENIN DY DN 01NN HOWN DIOITIN
NYOYW Y DY 1MIand NNT MDA 009N OMINT 0T DY NONN MATYN PNIAY MN DY DXOITIN
DNIANN NN PNIAY NI DY NOYILN NNV NN DMV DIYIANDY NV DIINND (Stylophora pistillata)
71299 NOTYN NIN2) TYNI .00 TINN DMINTN DY MIYPIVIINI 19¥) DMWY DN 8-1 DNT PNV T HY
MNPNN TOVNN INY Gr AN gTvmn 0 0y (PLA) Poly-Lactic Acid-n oammnn ox1n onon
M) T2 MND TR NPXPIVIN IDN) DMINK DXYIAN) DININD DIDITIN DINITN INYI .DMINK DN OINNIN)
977D TN Yy 1IN¥ PLA2 nwnnwn Tvnna .Npnn Y5 Juna NPSPIVIN H9 198 XY 12NV DN
YNI) HPYIVN MW DN DX 1NN IR DN SNPNN MINNN NN 1I2Y DN IWN DNIXT 15
NOYTY NPYPIVIN NMND NNANI AN DN THIN D202 .TINYN NT P 0712 NPNPIVIIND INN APYN
1Y 100% H9%) 12 (PN NN ONMA 200% SV DTN MPA DTNN) AN DITHIN M2N2 THINM AN
19%) DPMONINT 02NN D2 7D PIND W ONPNN NIAND IRNYNL DN INY 500%) NPSPIVIN
WYY TNV DINNIRD YTOWY DN DINNONRD IRNYNL INY D7) OPN NN DY NPIPIVIN
0821900 (Chromis viridis) NpIPY 1PN OXT YD NI MDNN THNNA NONIY QD 1IVN )N .ANPI1ID
DYOATIN DXNXT MNP GO TYN NPN T NTIAY .NYPIAT TY JPOY 1IN DXOITINN DMIXTN 13 PON DY

DN ONPII IWN DINNIRD NN PINND 1DIPY



Batocera ,mxnn 111> Y 0N DO0I93 DININ DIPNINY NN MY 913 Y1) 13 TUPH

rufomaculata

P29 ,NPIN DN

AN DN NVIDIDNN,IPNINID NPOINNN
Tomerurca@gmail.com

NNN NN D1 DNNN NNY NDNNA DXIWY WHaw Y0 NN, Batocera Rufomaculata ,nynnn mONIP?
(MNNN DP9 9P¥2) DIPXS NDN DOXY HY DY DN MDPVN MIAPIN .NIND TN MDYTHIN NPVIDNN
1 25 7NN NYI 0NN 9N NON .0XIN2D ONNIN M9D YD 72D P DM YN TIT 02N OHNTM
IININ NNTIVNI YAV IPNNI .DXINTD DNMINNINN JPIT N3N MR MMNTI NIPY NYAN N 0 7-H
NOYNY NMAY MO MOYA 1PN ,NNN 1IN NMIY NOLNYT DY INNANNY ,INY NNLP NPYIDN D
N NMAX NMYN MDY DY YN 2T .NPWY NONIT HY DTV, MDITI NPVISND DN’ DIDNIN DIPNIND
LDOWT DIV N NAYN MDY NIND DIXRINKD DIDNPIAM OMNDPAN DNNNMNN TR DNLVPN DOV
MY PPN M NIMNI NYNI NNV MYITY NPYIDN HY NN NPPVNYP NN PN N IPNN2
D12INHN ,NID YTH DY NOIWNY ITT NN DITON MNISN dYNYA DIDN T DY MIVIN DI NPPVROP

YN AT THVIDNN NDOYANY NIMIN DX ITTI NN NININA PYINN DX NTNIND 1D

NPYVIDNT NNV L9 NOND NI N 1IN 11,1101 NI NMPNNY NITYN ININ NNVP NPYIDN Tva
oy TYNN T2T ,NNVPN NPYINA AN TIII 7PN NN NDNY DN INPTIPNND PODNN 90N .MITIN
S NYY/PADNN DN D ININ 212XDI NPVIDN 1930 HY MO NN . JNPY NIANND NNYNN MDY
Y2 DN NP DNVLPN DXVINNY MYV DXIMN NYN DN .NNVP DI TWNN INY M) MIITH D»)D

DY) DININ DT N2 N2X20NN PNIN JNNON YOIDHNT 2T IN NN NV MDD’



21 0INNY 7973 - Lycosa o7

22)7-¥72) NN, 211097 NN L2 1DI9OY INNINDIN NN

, DU NP2V NVIDIIND ,NNNIND TPNIDAN ,PNIPND NPoNnn - 1
DOV NPIYN NVIDININD ,DPNIND YAV Y90IN - 2
bomtombadil@gmail.com

,NY 9992 12NN 0N MXINA 1N NO NN Lycosa (Latreille, 1804) (Lycosidae, Araneae) non
DOVI92 XN¥DMY DXNYD D1 GUN ,NPVMIDI NMPINT NMDN HY 2NT NIV DIPNND MDA DIHNN .HNIVWA
=120 MNYNN NN NOYTY THEPH-TIND MNYN ,MMIDN MNONI .DIPXD) ST N2 ININD DNV
.(species delimitation) ©>>1 DINN HY ,1IYN TN ,2599 M2 MIPN INNN Lycosa Non T2 Apy .10»n
DXPYIN ON T¥I) DN’ DY TANN ON NN ,ORIWI DN Lycosa DY DXPN NN M0 NNMN NNIVN
D DMIYYN NN ,DMVYNT DMIDIN 17290 AN DY DDINNA .0’ NDANN Y NIND NTHN->N NN
N2XNNN N2 NMINNA ©57N (L. piochardi, L. sp. nov.) Lycosa Noa 00 %Y MNAY \IN2 DO
POPIY ,DNHN NV P2 NNON VDI DPPN NN DINNA 15 NIWY .DNXIINA NPHN NN YHYa DM
Y)ANI NYPNRN GR-9Y) NN DONWIN THN-NA D51 X3 Lycosa piochardi .om»a mannn NN
DN YW DPYIMIP INT D NIV N NDN .DMIAPIN NN MIAND NI DMWY 18N ,DIIN 1IN
VAN MINDIT) NPVMD NMDN VTN 0N MIYYN PN 1TI2 .0MVY NTH->NIY DYIANNN ,DXP
SV (N2XNNN NNY) APINMNM (DMHWNM DMPNYNRIN 1291 MIAN) APINT L(MIVNMION ,MIVIIDN
NN ,YIAND MINDIT ,NPENNIN DIAT NN NN .7PNNIWI HNIWIA DINN 30- 52 Lycosa NPOITINN
MmN .(Elliptical Fourier Analysis) »10119919 M) NYY1A 75 DU, Y9N DIPXRY DN NP
NY Y9 M5 . L. sp. nov.m) L. piochardi ¢ nPOIDIND P2 P2 MOUMDRN IN MOMON VD NIRIN KD
PR NNON-Y2NN V90N TN, L. piochardi n»DIZIIN DYT19) D HY DNPPY NN NMTY NDNIN
N2 DM NIMIT DY ,NITIA NPDIVIIN DY YIANND 1YW 11D, 039010 DPIMNIND DIXNINA P INYD)
-N20 MOTYN Oya 0N L. sp. nov.-) L. piochardi ,06n99N DINNAY 750 NPYTY 1I9ON) T22-72 )P»2
DV NMINPIN NN MIX 7PN XA 2DV .OIPNN P2 MINNND MIVPNY OITND NV NN, 0NV 1)
SV DMV NN 1IN YT ,NIMYN NPDIDIOINRM DN PA NAIPN DTN NINONND ,NT IPHNN DO0IN

.DYP DN DY OINNT Y935 MIVMINNIN



NOMIN NIVNM Y35 9N %A (Ischnura elegans) NNH1NN HOHNN 17919V N YW 1NINND NVIY NN
P2 9 ,( 0P MY, 7T O ARY

AN DN NVIDIDNN,IPNINID NPOINNN

yoavbdavid@gmail.com

IYIN NIVN T2V 1?™YN TIVA NN PIND NI MY MAMYN MWD (suborder: Zygoptera) n»12av
NN OTIP APNN PN DIV YN ININD NIPAN DNINON ,NNINKD NINY DNN NN NYNNI
NP TIN MM) NPINN NI DOV NN 1IDAD NX DNNXY NOIN NN NIVNY NNYN TONNIY
NN AT NN DY NODIANN ,MNIND NV AN MDY 1IN DY .NIVNN DY (interception) VIV SHON
N MNNIN DD .NYIVNI MPTN HY DIPY YNNI NMIYI NMIVN DY MNNNN NPT DY 100NV
MY NONN 19N INND 2NN P32 1777272 NIOVY (1000fps) MPNN MNYXN VDY T DY 5apna
n9>7 (Deviated pursuit) OO N9 ,(Pure pursuit) NNV NTI : NNMY MVLIVA NOMNIN NPXLIVD
979N 90N HY DWIWNN DMVNIS NN MDY YD NaY .(Proportional navigation) ap HN2
INND ,9012 92NN DTN JN) M1AP 123N NDTIDY ,MNY NVDN NPNT NN NVLOII NI : PO

2099 95 HY DMV NANN YOI MNP NN ,NTIN NVIY NN NRINY

.19 DXNRNND MDD MINSIN OY X0 DN 1YAPNNY DINDDNN DX PNV ,NPENNION N8N INND
YT NN NATIN NV YD PRI ,NIVNNN PIDN PNINT NN NN NDPNNN NYPIVN DN DMNDNI
,D¥2TINN TAN QN TNINXIN NPNI MINYN NDTIN NOOY NIVNY TIND NP NIPIAWN YN WP 1N
WY NN (PRetinal slip”7s n9510 NY9IN) PNYIN DY NIVNN HY NMIAX PN NMPNHNY DINIAD DN

D2 D5 912y DMV 2NN PATOINIAP GONA NN NNNIN NNV PDONX INNRY N



09NN 91793 *NAN TN DTN NP DXPOPID YV HNINNNN NNIN PNIN TN NOPNY INTI NNd
INAY NN NN TR, PI-I2 HNOMN

ADAN-DN NVIOIDNN ,TPNTINID 9907 12, 07NN SYTNRD NPONNN

michaelbar@tauex.tau.ac.il

NRVIAND B TPYY . THPYNIND DHTN DYV DY 77 N2XADNN DXANWNI D182 DTNN NODIVIIND VTN
SV NI JTAND NNX2NN DN NTNONY,DITHN N2 DXANT) DMWY, NPNIIPR MDIWN DY 721 Y\NO2
PMOOYN MNS NIPNI 27D TIND MNDPIN PNNNN JTAINR DY TPWNIRD DHI1 NPV NYIWN ONDPIAN NN
YDIDVY) NMDIVIIND DXV P2 NNMNNA DMIAPY DXYTIN DININ DT OIPN NIV 1PN PYTY NPIVIND
MX20Y MYHNDN PNRND OONDY OTNRD NOOWNI DT YN 20902 DMV .("NIYa APYOINY  IINMND
PMNN DINNKY T52Y,0INN DIOIPV NPINTYY OTX NMNIND DIIIHNDNN DDV NATYND NN NPVIIN
09720 NIPN NI IPNNL OO TNY DMPYI MOINDN NI JTANDY ,NPYIV NPDIIIND NNMNNN YOIV
2YT)N YN P2 DX9XIN DIDTANN ONXN DI NN .TPYNNX DX NIV DY M0IPN VINTI THIND OPNNMINN
DTNY N2IPY DHNDNY INHNNY YPIP MW DN DOPOPID DM DY NXAPY NNNIND DANMN DMWY
(MYPNPY MDA DYNROPN MTY DT MD*I2) VNN DX NYI0) DY) N2 DY 2N NNV DYODOND)
NNIAN PN DY SIPN TTHI NYHNYN DMV DIT) dNI11 DXPOPIDN DNNY DPRND NN TTHD
NNY2N NNMINN DX ITYN ,NNMIAN PNINY o031 (initiation distance flight) 29pnHN DTN )21 PNONNNN
DIVIIND NPNIIND NN MIND 1IN DY NTTHN DY 1NN .NNPIAN INKD INNDN DN L,(NYNA IN NNM)
M20N DXV .IYY PYRI JNN) NNXIAN SPNINA NPIN MIXDNPY NNMNN NPIAPY IXIN DPOPID
ND DIPNRY MDY (MY XOY) 1PYHYT NNPIA2 PINDND TN VI ,INY IXP SADNNN PHINN NI NPNY
TPYNND NN NYOYN DX NINID MINSIND,NPOYII .OMROPNN DYTHN dN2N DXV IRNYNA,IN0N
970N TN JTAN — N MNYPRNNA MIVANR PIDN DY MYIANN 11 19 1D .92 RPN NPIAPY NPNMNN DY
MIYI YINNY DY97IVY MDNIPVNIN XD NANND HNIXIVI DY), )10 NN 71PDY DY DIPNNM IININIVIY
TPANIVIANA T2YTH DR PNADY, D901 DNV MDD NNPONN NX DDIND NDI IPNNN YNNI .OM0I9N

JPYNND D91 DYV NN NM2APYL DOPOPION NPDIVIIND DIDIDOVN 25771 NW IN 71V DIWIND



09¥H19%2 59381 NVIVIININD DIINN DNV ODHT-Y7199) IINDN DIIYIADYN GOIN
2X9-wr1) NIAN

MHAYN NVIDIDNIND ,DPNINDT YAVN P9DIN ,DPNYI OMHYI-P1I9 GOINY MDINDN DNIYIAIYN GOIN
DOYYYY ,09 NYA) ,NITD O IHNTN DIvHP ,DXHv1a

Efrat.Gavish-Regev(@mail.huji.ac.il

YT DY DIVWYN NRNDN DY DIVYN NNV ONDVA DPIN DPNYWIN DMDXIN-P119) MDINDN DNYIAIYN GOIN
NN YN Y910 QOINGD DDV NPIAYN NODIDIDNIND DY NTID INRD NP AT ,2I0IW YINN /99
,DYMDN5Y ,DWIITPY ,DXAIPY-OIT ,D0¢a0)T ,DX2IVWOY D219y ,DIWIIDY) DIVIIOYN GUIN : DIIDIN
-0 IP°Y) DPIN GOIN) ([sopoda) D»IX-NNY GDIN ,D»537-727 GOIN,DIDT) GOIN,(NPXIPY NPIPN
-32199 DY YT N NNNDY DOV IIYY (1 : MIVN 90N DXADIND (DI TINXIVITI DIPIANN DYPIN DN
D»Y)I-5P119 DY YAV NPNRYY TINN OTPY (3 -1 ; IRDM AIPNN 19D INNY (2 ;INRIV DONYID DM
MIVA .TINOPNI NONIDT MDOYN YHY DINN DDXT-¥P1I19) DYDY IPO¥A IMWNIA YD GOIND DN
D9 DNYIADY INNDY PTHNY NOND D27 DINNNND VYN GDIND NN ININ DXIVYN NRNN DY 60 -N
QDIN AXIND YPPON NN MY DY) 97T DNN ,DMIWYN NNHDN DY 70 -1 MIY NDINND . NIND INSDIY MITON
DY NIN ONWIIYN GOIN ,(2009 — 1960 DNIWIA) MO 7T DY HHYTNHN DD MIAPYA ONINDN DNIWIIOYN
DOINN-INN DY .09 MANT 991N D7 DNOYTN YHYM ,)NDPNN NN ININNL NN PPN GOIND
M50 0) M3 ,(Holotype) ©19°0-aX DMNNNN DIVID NN ,MPNMIADI HNIWN DOV Y9N DO
LDYDIND-NN NN AWNNDY XDVPD DISNND DOXVYY NNINND DNV ONVDN VTN TIY NOYA NanI»
NN L(NPIIMDPL NI DI NN DD15N) YDY02 MDIMDPL IPNN DTPD DIIVINND NDVPN YIPONN
,DMYTNRN DXDIND QDN .YAVN NNV NINNPRN ,NPIVNVDIOM NPNIARN MINNA OIPNNY NPNYN
95217 GDIND NN MNINND DAY .DXDIND NN YT HY DNNOIN DYONPA DIVHWNIN RN Y9DIN DIV
DTPY DIVIRNDN OO DXONPY MNITO D) 1N ,00NMNSY ININ DNPO NN NN MDY

D212 HRIYI DD DNNINY MTOII DY NNOPYWA YAV NPHNY DV ONNINR-YTN DY DOOPNMID



Messor arenarius 15505 £°9%) 573 P NN 512 ¥ 1Y INAY 9 P N9
P RARRYREIRINS

DI9NP, DYYIPA MIYN NVIDIDNND, DPNN VTN NINN, NN MINIAN, TPNNPRD NPONNN
91904 DoV, DI-NYIA XD THNTN

Ittai. Warburg@gmail.com

PHRNIN 09103 7Y PNIN NN MV MDY INIY NTND NPT N DAY .NTNY DY MV NN NN NION
NI PIND NN OMNY DMOIN DIMNNA 1997 — 1994 ©OWN YA T M I9pnn . Messor arenarius
NN INNNDI PN NNAY DXAIPN POIWY PN NN NNN DT DN P DD Y 202 DY O NN
NNNNA MDAPN MNY 5 — 2)1TI0YW PN MTIPI 25 59D NOW N INX DD Jpn NNan M 1 —>55v
952 970 10 — 5 1PN NYND NI MMV OINY D P NIND MDD PNV MITIPI NV DI P2 ¥INND PNINN
;MY 1Y OYTINS DNV, THINRD TINN NVIN YITINNY DOW NVIN YIT : PNIN Y0319 MW INNN NN NN NTIP)
MY IDIYI IN TAN MO TIV) PTV 1P D92 .10 Y039 %YW DMXD NIY NIONN DIDNI JNMINRY YTI2 NN
D930 DY MYMN MY DNORNN TN Y51 .01 MYV 24 — 5 HW 9T wI9N DY DMIPIY DD
ANOYW NPNRTPN DM50IN MYSNNI IN DY (NNVINR) DIVINNDN MYSNNI PN OINN DNINI NN Y0192
DDNN 952 7299 .NINN INNND NN POON NTIPI NMIND GONI ROV )10 VI NN, NN DI NN
A2 IMION ONYA NPANND AWNNY 19D 1NYNIY NPISNM NPT NPIAD MIYON INMN DT IPNNa
MYNNANI NOON NTIPIAY PNIAN OV MDY DIDNIN DY MYIIN NNXINNIOY ININ NT IPNNI OIXRNNNN
DY9IDNI TWNRN DD DMNX DY NYNIN D12 DINDNI NPNIMN DTN TN NN NNMN INDY DIVINHDN
NMYNNINI PNOONR NTIPIAY PNIIN OV MW DIDNIN DY MYIIN NS .DMDN DNIN DY »WN D2
D2 DINDNI TWRND DD DMNX YV NYUNIN DY DINONA INY N2 NN JNOW NPNTPN DOYIIN
NV PO NNAY ,NTNY DY DIPYN NN NON DINRNND .NPNAMN NN XD X, 0D DMNX DY NV
DX DY MWUN DOPY NYNRIN OPN P2 PN TN NYNIND NIXRIID N DTN .0ODN) JMNX 7Y NN NION2

.DMD”N



21 =N ANNA NTIMNA TNY PYNRIN BONGO »ma-n

920 1N

27N, DONNNTIN ,DINNNITIN NOIOIDNIN ,71PNOPIAD NPONND
sever.zvi@gmail.com

nTmNaYw SEMULIKI nnwa (Okapia jhonstoni ) YaRPIN TINIMD MIVAND DY Y10 NMOND N2
lowland tropical rain 1) 970 0wy 9y NINY L(DRC NYPaAY MmN A MMVIN Y P vIN3)
NXINY YONN VIVYND) NN OONN DI DY MY :HYOVW PO 2017 N2 v1INa ysa forest
29y DIT2 DOWN) OPNY , DMWY DXINNI N0 MNDNN’ 4 NANN DY) VIDN Y2 DIVD,(NNNDYNIN
,NPN Y9’2Y N2IPA ,O0TR 29ND NANA ,08yN O¥i) OX WP BUSHNELL nasn mndsn .amnvn
D) )99 ,IYINY N NN DIND NANND DOXY INIDN MNONNT N> 9 4872 19¥9 1Y DIVN 200 D JNPAYO
A2 DINY INID -DIPIV NIV ITON MNONNT .DIDN YIPN D1 MM MNNN 3 ,MPT 15 95 myapa
V991 /N 680 D12 ,DRC iP5 771N 12 NIND 900 913 MTHN 90N 150 5 098 BONGO »ran

P19 DTN DOV TR N DT NIND,MNNN 32 TINY

NIV NP NN NNDVIND ,OW) Y NMVIN NN (Tragelaphus euirycerus) BONGO »na pnn
qo Yy MDIPIIN D) TN ,NPPIN YN 1592 POV, IMNIVNN IP THIRD DVIN MY NNXIDM NPION
1 DN NN MW ITVTNIN LIMP 19792 ,N30 N OXPMIND DTN DV MY NYIIND,NPIION NN NTNON
MOUNTAIN >0 »na -5 970 /N 4,300 Ty 0112 SN ,7MPIAY dNINND PRN NN 2990 NN
D9)9) DXNIN NN ,NPIIAN 27YNI 15992 299100 Prn NN (BONGO Tragelaphus euirycerus isaaci)
Tragelaphus euirycerus LOWLAND BONGO nYawn wna-5> 970 000 9 Nana 0 0 0N

.(euricerus)

;T2 DMIVYN INNDD NDPNN YTND) ON TN ,IION N DY 02PN PITNN DY 1770 NN DTNINA PN
NN 21 -1 NN TTININD NN DY NYRID MPTN RO ININD IPNNN MIDINI NYIVN 1N DY INYIN
D>079 28,000 5 P 1IN I ,0PX NNN NPAYN VN HWINYP .13 PR NN DY NN INKIDN 912) OV NNIN

IPYYIND A D27 DOVIY TIY INYDIY |17 MDD 1O YAVN NNV MY 17 HPDM NTMIND .yIVa



(Eretmocerus mundus) D797 5°5°90 DY YW NDIYNN 11192 MIND 30N 91193 NPIVNIP
72> 951097 DN, PV PHN

DIAN-DN NOVIOIDNN ,TNINND 072

amirsarig@tauex.tau.ac.il

MNNY NAYN YOTINN T2y XXANY NN NAVNN DY PR NN DY MO NYAVNN NI GON NWIN Oy
D29 DY DYPIN YD 2V WIT DD .NIN DIRYI) IN MDLPN NNNA DAY PN D PYT DOPIN DN
QN MYNN NN ONWN YN DIPIN TR DY LYN V1T ODIN PDOVPN I9INT NYY NIN-DY DI DIVNPNYN
nuRVN (Eretmocerus mundus) MY YOIWN NIDXA0N NYIND .NNYNN NIPINY PO VYWY 1D GION
¥ INIT NNTAVNI MNTIP MITIAY D71 1-9 DNIVP I NN 757IND NIAINNDI MDD HY NINOPA NI TN

.N9TN2 2AVNNNA NNV NOYN NDID 1T NYINY

ANHRNN NN IR, TIVIN NN ToNN1, E. mundis 5W )90 NYNN NN NIY P YNINN IPNNN MIVN
TINN PAN-INTY MNOSN YIDY MYNNHND PVOIN NYN NN NTIYNI DITHN MYIN .N9DYNN J9IND
TNV TIWANNIY 1IN DI DY NN NPIVNP NX D) 13D NMYNN NIPNNI DI1DDN NX NNRYN DOVION
DD72N HIN2D NIVNA NXIND NNYN PPN NMYND IPIIN NN VDN .YPIDN NYNN NN THN-NONI
0L, TPPOIN NYNA 12-3 NPIDIT NN PNIND 24-1D DN NNPDN .DMIPNN NIV P2 GNAN NPPVNYPA
D720 MNTY 1N ,0DIN . YN NITPNN 2XI7 OY NN TIPAIN NMYN P2 MINWN NN 9IDN G199 VTN D
NN NYNN DY NP MTIPIA NYY TIIRD PN 220 PHON 212202 N0 DN PPN PON NYNN1
XY YT PNND QNN HY AYNNN NP0 DXDTVNN , ND DN G0N NYNNA PIND YSINY NION DDV
TPNITYIPNND NYAYNN NN NYD DXNNIN NN .NNYND DIWITIN DMNIPTIPNIND DX0IMNN NIMDN TO NN
NMYIND ;TN DT OXPIND NNITA XD DIDY JN2) N IINIIIDIN AHWA DIIN,HIIN MYNNA DN OMNIPY HY
,INT DY TN .N9YNN NPT MPNN DY WAYND T52) 91D DN 9NN NYNN DX NMIYD NI MPYIN
INXIND XN 7DD 2D AR AN 0TI OOPIN DV 13D dXMIND 1IN NN NMIYIND DY 910N NI NYyNN
DNYTIND AN MYINNN 1T NTIAY NINIIN .ANYNN NP NI MWN NOY THIRD PN 2520 9951 111010

LDYPYT OPIN DY NN NN DY



OYAVN HIYN HYN 099 XNY NNNON NNNNN NMINN NIIY

230 ONY,1VY AT

N2INA 11PN 12 NVIOIDNN,OONNHOYTID NPONNN ,NHD PNNOVIMY INDPID MIONN - 1
9N 1OV PNMYYN 1INOYA DNTPNND DITINDD NINN,NININ NVWTND 399970 - 2
nadavsh@bgu.ac.il

LDMMNMYND NPNIYD SMYHNYN NPYD DIND 9910 ,NDPD8N MO DLITD dNIIN YND TN OYNIN XND
NNV RPYT NYN9Y DDSINN NYIYN TINDN T2 1INV YD1 NDISN MINN NN DOWINND DYDN
DMIVHYN I9IN NNYN DY NROWIN NI NN 1Y NDPDNN NN NDONIY OIRIND DIPNND .INPI MNNON
NYIN PYN NYITID NDYONN MION DY NPXHIDON NN NN NPNAND NN DN NIND NYN ,NINT DY
M>WaNN 15-33% Y ININND ,DIXINN NDIIXN MNDN TAN .THNVN NNDIWY YDI55N TIVN NN D) PPY
91080 TN NVYYND YT PN TITINND DN MIPONI .NI1ONN MPN N ,NPINI 1YY MYTNN DY NYooYon
NND POV 021920 XND NVONY SYNNND WD NPMININ NPNY .02 10772 IMNX D22 PITHM
YOPON NN YNID NDID NNLP NPMONIN NPNY DN — NIRYN N9 [, NINT OY .NPYIL NPIYN ,NDHN
NNV DY MNANN 912N DY L3707 DY NOWS MY 2007 NIV NNRPIN NNOINND TPMONIND TNV I
NIV 121,299 N8N OND0N NX NN MM MDHY INN DN APYN D) 19D PRIY NNVPNI .OMNNIND
MO8 YNYDN PLVLIPND PVAVN TPMONINN TPNVN NASH MIAPYA . TOMORIND MNYN NIANN NN
MY ,095 ,0MNNONN NMINIY DY NINND TNV 23090 D) 19YD MDHNN Y5 Hayav Tiva .mIdnn
OV DNPA PVITND VYN IPOMN .6 VI DX NN T2YN DD ,TPMININN THINYO MD>N MINN
DYYDI¥ YND VIOND MDD PN NPMONIN NPNY YD TN I IRSIN .NIIND TNYL MIONN MDY

PO N300 NNDOWY DI WY
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Daily sea-breeze circulation affects the lateral movement of soaring migrants near a coastline

in central Israel
Paolo Becciu!, David Troupin?, Leonid Dinevich?, Yossi Leshem?, Nir Sapir?

1 — Animal Flight Laboratory, Department of Evolutionary and Environmental Biology, and
Institute of Evolution, University of Haifa, 199 Aba Khoushy Ave. Mount Carmel, 3498838 Haifa,
Israel;

2 — School of Zoology, University of Tel Aviv, 6997801Ramat Aviv, Tel Aviv, Israel.
pbecciug89@gmail.com

Environmental conditions may influence the density and movement of flying migrants at different
spatiotemporal scales. Millions of soaring birds migrate over Israel every autumn, many of which
pass within a 50 km distance from the Mediterranean Sea coastline. Earlier studies suggested that
the daily lateral movement of soaring migrants is affected by the daily sea-breeze circulation,
resulting in a westward bird movement in the morning until the sea-breeze (eastward wind) began,
drifting the soaring birds towards the east. We examined this hypothesis by measuring the birds’
lateral movement with respect to the coastline. Additionally, we examined if soaring migrants
respond to crosswind in an asymmetrical way, drifting when winds are blowing towards land and
compensating when winds are blowing towards the coastline and by that avoiding flight over the
sea. We used automatically measured diurnal bird tracks by MRL-5 weather radar dedicated to bird
tracking located at Latrun in central Israel during eight different years in the period 2005 to 2016.
Our results show that birds are progressively moving eastward from the coastline as the hours go
by from the morning by changing their lateral movement (sideways speed) in relation to the intensity
of the E-W winds and the hours of the day. Specifically, the birds changed their drift threshold
during the day, drifting in the morning and compensating for drift and over-compensating (flying
towards the wind) at noon and early afternoon hours, when supposedly they may use convective
thermals. In the late afternoon, they usually drifted towards land with the eastward wind. Our work
highlights the flexible flight behaviour of soaring migrants that consider the coastline and the
dynamic nature of lateral winds, thereby enhancing the understanding of the migration movement
ecology of soaring migrants, as well as its practical aspects, including the risk of bird-aircraft

collision.
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Bottlenecked populations may be sustainable, until challenged by more genetically-diverse

waves of migration

Yotam Ben-Oren' ? (yotambenoren@gmail.com), Oren Kolodny*
1 - The Hebrew University of Jerusalem, Israel.

2 - Tel-Aviv University, Israel.

yotambenoren@gmail.com

Many pioneer waves of migration go through severe demographic bottlenecks. Although genetic
diversity is considered crucial for population survival, many of these highly bottlenecked
populations seem to thrive. We suggest that when inter- and intraspecific competition is limited,
such populations may be sustainable. However, an organism’s fiercest competition comes from its
own conspecifics, as these compete for an identical ecological niche; thus, later waves of migration
which had proceeded at a slower pace and experienced less bottlenecks may threaten the “veteran”
inhabitants and eventually genetically replace them. We outline a population genetics’ model that
tracks these dynamics and allows their exploration, considering jointly demographic, genetic, and
environmental factors. The proposed perspective offers a possible explanation for population
replacement by secondary waves of migration, such as has been recorded in humans and non-

human organisms.
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Using a meta-barcoding method for studying population dynamics of larval invasive and

native fishes in the Eastern Mediterranean
Michaela Kolker-Ghatan!, Prof. Jonathan Belmaker!?, Dr. Moshe Kiflawi2:3,

Shahar Malamud!, Tamara Gurevich?#, Yochai Meirs, Dr. Itai Sharon®, Prof. Rotem Sorek¢, Prof.
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Accurate species-level identification, and unbiased quantitative sampling, are the pillars of large-
scale studies in community ecology. However, species level enumeration is challenging in
planktonic fish larvae, whose species-specific morphologies often develop late in ontogeny,
making morphological identification (based on meristic criteria) impractical. PCR-based
identification methods of pooled samples bias estimates of species abundance. We used an
innovative metabarcoding method for studying population dynamics of fish larvae within the
Eastern Mediterranean. This is a highly disturbed marine habitat, where the number of invasive
Indo-Pacific species doubled every 20 years since the beginning of the 20t century. We sampled
ichthyoplankton off the Israeli coast monthly during 2018-2019. We sequenced 96 samples
containing 5642 larvae using a high-throughput next-generation sequencing method, resulting in
coverage of the mitochondrial CO1 barcoding gene. We examined the sequences from our samples
against an adult CO1 database containing ~1200 species, including >90% of the native
Mediterranean species and the Red Sea species who are likely to have invaded the Mediterranean.
We found that the relative fraction of CO1 reads derived from each individual larva was
proportional to the relative biomass of that larva from the sample, estimated from silhouette
imaging. This enabled us to identify species in the whole sample, and to quantify the relative species
abundance. The method allows us to uncover yearly larval population dynamics and detect
potentially non-indigenous species at their dispersal stage, before establishing viable populations.
This will provide a baseline for future research and a strong asset in conservation and management

of marine ecosystems.
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Evolution and ecology of hosts and their microbiome: a computational framework for

hypothesis testing

Itay Daybog, Oren Kolodny

Department of Ecology, Evolution & behavior, HUJI
itay.daybog@mail.huji.ac.il

The host-associated microbiome may significantly influence its host’s ecology and evolutionary
dynamics, and recent developments in sequencing technologies provide an unprecedented view of
these complex communities. However, for historical reasons and due to the complexity of the multi-
level dynamics that are involved, there are few generative computational frameworks in this field.
We will implement a simple modular framework, which will support the exploration of eco-
evolutionary dynamics and will allow explicit hypothesis testing regarding microbiome assembly
at the level of the host population, microbiome transmission dynamics, and possible influence of
microbes on their host’s fitness. Here, we present the planned framework and demonstrate its utility
with results from a preliminary implementation, exploring a number of fundamental questions: (1)
What is the ratio between acquisition of microbes from the environment to transmission from other
host individuals that is necessary in order to preserve microbial diversity? (2) How would
contribution of microbes to their host fitness interact with population dynamics of the host? (3) How
would seemingly arbitrary assumptions about microbiome assembly dynamics at the level of the
individual influence microbiome composition over host generations? The non-intuitive results of
these simple explorations highlight the potential of theoretical frameworks for improved

understanding of host-microbiome dynamics.
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Anterior Segmentation in Arthropods

Oren Lev

Hebrew University of Jerusalem, Department of Ecology, Evolution and Behavior
oren.lev@mail.huji.ac.il

Arthropod segmentation has been in the spotlight of Evo-Devo studies for many years, but the vast
majority of these studies focused on trunk/abdominal segmentation and rarely on the head,
specifically the brain segments. Arthropods have a tripartite brain, divided between the three
anterior-most segments, which form earlier than all other segments. Studies done on distant
arthropod clades such as spiders, centipedes and holometabolous insects showed that the segment
polarity gene hedgehog is expressed during the formation of these anterior segments in all cases.
This raises the hypothesis that anterior segmentation is a conserved arthropod developmental
process, in contrast to trunk segmentation, which varies greatly in arthropods. However, not much
else is known about Aedgehog function in anterior segmentation, nor about the function of other
segment polarity genes. To study anterior segmentation and its relation to the hedgehog pathway
and the Wnt pathway, which is expressed in a similar spatial and temporal manner, I looked at the
expression and knock down phenotypes of related genes in the hemipteran Oncopeltus fasciatus
and the spider Parasteatoda tepiderarium. hedgehogis expressed in the same manner in Oncopeltus
as in Parasteatoda, further supporting the hypothesis that the anterior segmentation process is
indeed conserved across arthropods. The knock down of pafched, a repressor for the hedgehog
pathway, resulted in different phenotypes in Oncopeltus and Parasteatoda, showing that the
developmental process is similar, yet not without differences between the two species.
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Vocal communication of the White Spectacled Bulbul (Pycnonotus xanthopygos)

Aya Marck?, Avihai Biton ?, Yoni Vortman?, Yizhar Lavner?, Oren Kolodny!
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The White Spectacled Bulbul (Pycnonotus xanthopygos)is a common and widespread species, that
has not been extensively studied. It is characterized by tight social bonds between individuals and
a large repertoire of vocalizations ("words” and songs). We suggest that study of Bulbul vocal
communication, particularly of communication outside of a mating context, may lead to insights

about the purpose and meaning of the calls and about the ecological impact of such communication.

In a preliminary study conducted over the years 2016-2017, at 3 sites in the Upper Galilee region,
we have found that the White Spectacled Bulbul has a wide range of complex vocalizations which
repeat themselves; that different Bulbul populations have different dialects; and that the “words”
are comprised of base units (syllables) which are repeatedly found in different words and dialects.
Further, based on our observations, the variation in syllable order seems to follow certain

regularities, suggesting possible importance to syllable order.

In the poster I will present some preliminary findings about the apparent regularities in Bulbul
vocalizations from the Hula valley and will outline an experimental scheme designed to link
vocalizations to other dimensions of Bulbul behavior. The study will leverage the species’
widespread distribution and the relative fearlessness of Bulbuls to allow high-resolution recording
of behavior, coupled with vocalizations, to be compared across sites in different geographical
regions. These comparisons will help to elucidate the ways in which vocalizations in general, and

dialect differences in particular, influence and relate to the species’ ecology and behavior.
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Light Pollution elevates stress in diurnal and nocturnal rodents
Hagar Naim, Ava Benjamin, Noga Kronfeld- Schor

Tel Aviv University, I. Meier Segals Garden for Zoological Research
Hagarnaiml(@gmail.com

During the last centuries, with electricity becoming very accessible, the use of artificial light has
increased dramatically, together with human urbanization. Throughout evolution, organisms were
exposed to natural light, and used it as a reliable source of information. They use the direction,
timing, duration and spectral characteristics of the light to learn about their location, time of the day
and year. In this research we studied the effects of light pollution on stress levels of diurnal and
nocturnal rodents. The study was conducted at the Zoological Research Garden at Tel Aviv
University, where we have 8 3X3m outdoor enclosures populated with two rodent species under
semi-natural conditions. The diurnal golden spiny mouse (Acomys russatus) and the nocturnal
common spiny mouse (A. cahirinus). The animals were exposed to artificial light at different wave
length (white, yellow and blue, 10 lux) all through the night, and two control enclosures which were
not exposed to artificial light. In order to assess the stress level that the rodents endure due to the
exposure, we measured fecal cortisol levels, and tested them in a classical behavioral paradigm for
stress, the elevated plus maze (EPM). The results show very clearly that exposure to all artificial
light colors increase the level of cortisol compared to the control group. Furthermore, female golden
spiny mice had significantly higher cortisol compared to males in all treatments and a similar non-
significant trend was observed in common spiny mice. Even though the cortisol response was
similar in both species, EPM results were different: in common spiny mice, high cortisol level was
associated with reduced time in the open arms as expected, while in the golden spiny mice high
cortisol level was associated with significantly increased time in the open arms. These findings are

highly important to the growing field of light pollution studies, and for nature conservation.
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Insights into the evolution of Myxozoa mitochondrial genomes

Tatiana Orli Sandberg Raileanu !, Dorothee Huchon 1.2
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The Myxozoa comprise a class of cnidarian parasites that encompasses over 2,400 species. The
phylogenetic relationships among myzoxoans remain highly debated, due to both a lack of
informative morphological characters and a shortage of molecular markers. The use of
mitochondrial genomes has been proposed for the study of myxozoan relationships due to their
richness of informative characters at the nucleotide, amino acid, and gene organization levels.
However, only six myxozoan mitochondrial genomes have been sequenced to date, belonging to
two closely-related genera: Enteromyxumand Kudoa. Here we present the complete mitochondrial
genome sequence of five members of the genera Myxobolus, Theohanellus and Sphaeromyxa,
assembled from Illumina and Nanopore reads.

Unlike Kudoa and Enteromyxum, which possess partitioned mitochondrial genomes, the five
mitochondrial genomes were encoded on a single circular chromosome. Only five protein-coding
genes could be recognized in all the myxozoan genomes: coxI, cox2, cytb, nadl, and nad5. We also
found that both the Myxobolus and Thelohanellus species share unknown open-reading frames.
Our phylogenetic reconstructions based on conserved mitochondrial genes agree with previously
published trees based on the 18S rRNA gene. Our findings confirm that mitochondrial sequences
offer a useful tool for the identification of myxozoan species, and that they complement the
phylogenetic inferences based on 18S rRNA. The results strengthen the view that the ancestral
mitochondrial genome of myxozoan was encoded on a single circular chromosome; and, therefore,

that its genome fragmentation is a derived state.
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