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E;LF';H>L?;M HCNM=B?

E[lif J[]bcha_l qol^_ [g +3( ;oaomn +3.* ch Jl_mm\ola #<l['
ncmf[p[$ a_\il_h( H[]b ;\f_aoha ^_l L_c`_jl}`oha cg Asgh['
mcog #++dyblca_ Gcnn_fm]bof_ ch ^_l Bclm]ba[mm_$ mno^c_ln_ _l ^c_
@[]blc]bnoha <cifiac_'=b_gc_ [h ^_l H[nolqcmm_hm]b[`nfc]b_h
@[eofnyn ^_l Ohcp_lmcnyn <l[ncmf[p[( H[]b ;\m]bfoÇ ^_m 0( M_g_'
mn_lm mj_tc[fcmc_ln_ _l mc]b [o` msmn_g[ncm]b_ oh^ |eifiacm]b_
Tiifiac_& bc_l \_mih^_lm [o` ^c_ Ef_chmyoa_l(
Cg Dohc +30, \__h^_n_ _l ^[m Mno^cog [fm >cjfig'<cifia_&

topil qcl^ _l [fm Eomnim `}l h[nolqcmm_hm]b[`nfc]b_ Nyncae_cn
oh^ `}l ^c_ Q[lnoha ^_l M[ggfoha_h cg El_cmgom_og Nlh[p[
#Nsg[o$ _cha_mn_ffn( Pig Ieni\_l +30, \cm Ieni\_l +30.
[\mifpc_ln_ _l ^_h Gcfcnyl^c_hmn( >[h[]b [l\_cn_n_ _l qc_^_l \cm
tog G[c +30/ cg Gom_og ch Nlh[p[ oh^ q_]bm_fn ^[hh tog
Chmncnon `}l Tiifiac_ ^_l h[nolqcmm_hm]b[`nfc]b_h @[eofnyn ^_l
Eig_hcom'Ohcp_lmcnyn <l[ncmf[p[( Bc_l p_lfyo`n ^[hh [o]b m_ch
q_cn_l_m <_lo`mf_\_h( +31+ \_eiggn _l ^_h Ncn_f L_log H[nol[fcog >ienil #LH>l($( M_ch_
>cmm_ln[ncih nlyan ^_h Ncn_f4 å?ch`fomm ^_m Q[mm_l\_]e_hm T_gjfchme[ Mcl[p[ [o` T|him_h ^_l
Ef_chmyoa_l ' Tomn[h^ pil oh^ h[]b ^_l @fonohaà( Cg D[bl +31/ _lbyfn _l ^_h Ncn_f ][h^c^[n
m]c_hn[lcog #=M]($(
Ch`ifa_ m_ch_l qcmm_hm]b[`nfc]b_h ;l\_cn oh^ ^ol]b m_ch_ Jo\fce[ncih_h qcl^ E[lif J[]bcha_l

[fm >it_hn [h ^_l h[nolqcmm_hm]b[`nfc]b_h @[eofnyn _cha_m_ntn( H[]b g_blg[fca_l Ogmnloenolc_'
loha b[nn_ _l \cm tog D[bl +333 ^_h F_blmnobf `}l Nc_l|eifiac_ chh_(
H_\_h m_ch_l ;l\_cn [h ^_l @[eofnyn qc^g_n _l mc]b chn_hmcp _ch_l jy^[aiacm]b_h Nyncae_cn(

Pilf_moha_h }\_l Jli^oencpcnyn n_ll_mnlcm]b_l Nc_la_m_ffm]b[`n_h& <cit|hifiac_& vei_nbifiac_&
>_g|eifiac_ mch^ ^[\_c B[ojnnb_g_h( -* Mno^_hn_h eihhn_h \_c cbg cbl_ >cjfig[l\_cn_h
[\m]bfc_Ç_h oh^ / >ienil[hn_h _lf[han_h \_c cbg [fm >ienilp[n_l cbl_ Ncn_f #Jb>$( H_\_h m_ch_h
qcmm_hm]b[`nfc]b_h Jo\fce[ncih_h qol^_h }\_l ,** jijofylqcmm_hm]b[`nfc]b_ ;l\_cn_h p_l|`'
`_hnfc]bn( J[]bcha_l p_l\l_cn_n_ m_ch_ qcmm_hm]b[`nfc]b_h ?le_hhnhcmm_ [o]b cg Loh^`ohe oh^
cg @_lhm_b_h(
;fm +311 ^_l _lmn_ <c\_l [om ^_gQc_^_l[hmc_^fohama_\c_n ch vmn_ll_c]b cg A_\c_n ^_l >ih[o

^c_ Mfiq[e_c _ll_c]bn_& qc^g_n_ mc]b E[lif J[]bcha_l chn_hmcp ^c_m_h H[a_nc_l_h( <_mih^_lm ^c_
;mj_en_ m_ch_l veifiac_ oh^ m_ch_l;om\l_cnoha [o` ^_g N_llcnilcog ^_l Mfiq[e_c oh^ ^c_ ;h['
fsm_ m_ch_l B[\cn[n_ q[l_h _ch M]bq_ljohen ^_l;l\_cn gcn ^_h <c\_lh( +331 ila[hcmc_ln_ _l tom[g'
g_h gcn E(';( Hcnm]b_ #=[mnil L_m_[l]b Mi]c_ns$ ^[m _lmn_ _olijycm]b_ <c\_l'Msgjimcog ch <l['
ncmf[p[( >c_m_ chn_lh[ncih[f_h N[aoha_h q_l^_h cg;\mn[h^ pih ^l_c D[bl_h \cm b_on_ `ilna_m_ntn(
Cg D[bl ,**2 acha E[lif J[]bcha_l ch J_hmcih( ?l byfn [\_l hi]b q_cn_lbch Pilf_moha_h [h

^_l @[eofnyn( H_\_h m_ch_h p_l|``_hnfc]bn_h qcmm_hm]b[`nfc]b_h ;l\_cn_h qol^_h +. Nb_g_h ch

LH >l( E[lif J[]bcha_l
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[\i jkXXkc`Z_\e @fijZ_le^' _`\i nXi \i F\`k\i [\i Efcc\bk`m\' ql vbfcf^`jZ_\e JifYc\d\e mfe
Ec\`ejul^\d ^\cvjk)
Ce [\e DX_i\e ,412 Y`j ,42+ nXi \i MZ_Xkqd\`jk\i [\i McfnXb`jZ_\e Tffcf^`jZ_\e A\j\cc(

jZ_X]k) >\jn\`k\i\e Y\ki\lk\ \i i\^\cduz`^ >`gcfdXiY\`k\e le[ >`jj\ikXk`fe\e Xl] [\d A\Y`\k
[\i Ec\`ejul^\i le[ i\q\ej`\ik n`jj\ejZ_X]kc`Z_\ ;iY\`k\e ql [`\j\i N_\dXk`b `e m\ijZ_`\[\e\e
@XZ_afldXc\e) A\^\enuik`^ lek\ijlZ_k le[ \i]fijZ_k \i n\`k\i_`e kifkq j\`e\j ;ck\ij [`\ Ec\`e(
jul^\i [\i Ec\`e\e EXigXk\e #GXc\ EXigXkp$ `e [\i Hu_\ mfe <iXk`jcXmX)

JlYc`bXk`fe\e mfe LH >i) EXifc JXZ_`e^\i' =MZ)' <iXk`jcXmX

E?FF?L& C( ! E( J;=BCHA?L #+30,$ >c_ G[ggonl_mn_ #.LEPHAS PRIMIGENIUS$ ch ^_l Oga_\oha ^_l Mn[^n Ng[p[( '
Mjlyps Tyj[^imfip_hme_bi g}t_[ p Ng[p_& -& -.'-2( #ch Mfiq[ecm]b$

J;=BCHA?L& E( #+30-$4 <_g_leoha_h tol El[hcogijbifiac_ ^_l ;ln *PODEMUS MICROPS' & <cif|ac[ #<l[ncmf[p[$ +2&
+0.'+0/(

J;=BCHA?L& E( #+30/$4 >c_ Mnlibm]bi\_l [fm To`fo]bnmnynn_ ^_l ef_ch_h H[a_nc_l_( ' ;]n[ @( L( H( Ohcp( =ig_hcom&
Tiif|ac[& ++& ++'+-(

J;=BCHA?L& E( #+301$4 >[m Pileigg_h ^_l @il_ff_ #:ALMO TRUTTA MORPHA FARIO$ ch ^_l >ih[o cg A_\c_n ^_l Mfiq['
e_c( '; ] ( L_l( H[nol( Gom( H[n( Mfip( #<l[ncmf[p[$& ,& +-/'+-1( #ch mfiq[ecm]b& _haf& mogg[ls$

J;=BCHA?L& E( #+302$4 ; ]ihnlc\oncih ni nb_ ^cmnlc\oncih i` nb_ giffom] -REISSENIA POLYMORPHA ch Mfip[ec[( ' I]bl[hs
`[ohs #<l[ncmf[p[$ +',& --'-.( #ch Mfiq[ecm]b& _haf& mogg[ls$

J;=BCHA?L& E( #+303$4 ?chca_ <_i\[]bnoha_h [h doha_h Q[f^gyom_h ch cbl_l jimnh[n[f_h ?hnqc]efoha( ' M[lom
#<l[ncmf[p[$& +++'+,+(

J;=BCHA?L& E( #+31*$4 +/* D[bl_ ^_m m]bq_^cm]b_h H[nolbcmnilcm]b_h Gom_og [om ^_g <fc]e _ch_m Tiifia_h( '
Got_og #<l[ncmf[p[$ .& ,12',2*( #mfiq[ecm]b$

J;=BCHA?L& E( #+31*$4 ?hnigifiacm]b_ Mnc]bqiln_ pih ; \cm H( ' Ch4 Ef_ch_ ?htsefijy^c_ ^_l <cifiac_& <l[ncmf[p[&
P_lf[a I\til& ,* jj( #Mfiq[ecm]b$

J;=BCHA?L& E( #+31*$4 G[gg[fm i`8UERCETO&,ARPINETUM [n <y\( ' L_m( Jlid_]n <y\ Jlial( L_j( C #<l[ncmf[p[$& ,-1',.*(
J;=BCHA?L& E( #+31*$4 H[nolm]bont ch M]bq_^_h( ' I]bl[h[ `[ohs #<l[ncmf[p[$ ,'-& ++1'++3( #mfiq[ecm]b$
J;=BCHA?L& E( #+31,$4 Ih nb_ _]ifias i` gomel[n 6NDATRA ZIBETHICA #F( +100$ fcpcha ch nb_ h_cab\iolbii^ i` nb_
Ji^pcbilf[n q[n_l \[mch( ' <cif|ac[ #<l[ncmf[p[$ ,& +0-'+03( #ch Mfiq[ecm]b& _haf& mogg[ls$

J;=BCHA?L& E( #+31-$4 Nb_ _h_las `fiq nblioab Gc]_ jijof[ncih i` A_hom *PODEMUS ch ]_hnl[f ?olij_[h Fiqf[h^
@il_mnm i` /AGETO&8UERCETUM nsj_ ch <y\( ' L_m( Jlid_]n <y\( Jlia( L_j( CC #<l[ncmf[p[$& ,-3',.*(

J;=BCHA?L& E( #+31-$4 Tol Ef[lf_aoha _chca_l Jli\f_g_ \_c ^_l \ci_h_la_ncm]b_h @ilm]boha pih Myoa_nc_l_h ch
?c]b_h'B[ch\o]b_hqyf^_lh ch <y\ \_c Hcnl[( ' ;]n[ @( L( H( Ohcp( =ig_hcom& Tiif|ac[ #<l[ncmf[p[$ +2& ,+-',,+(

J;=BCHA?L& E( #+31.$4 ;f\chi mj_]cg_h *PODEMUSFLAVICOLLIS #G_f]bcil& +2-.$( ' <cif|ac[ #<l[ncmf[p[$ /& ..+'...(
J;=BCHA?L& E( #+311$4 Mshomc[ i` mg[ff g[gg[fm ch nb_ pc]chcns i` nb_ T_gjfchme[ Mcl[p[ q[n_l l_m_lpicl ^olcha nb_
`clmn `cp_ s_[lm [`n_l cnm ]ihmnlo]ncih( ' ;]n[ @( L( H(& Ohcp( =ig_hcom& Tiifiac[ #<l[ncmf[p[$& ,,& +11',+,(

T?D>;& D( ! E( J;=BCHA?L #+311$4 P_laf_c]b ^_l Ef_chmyoa_ljli^oencih ch tq_c Q[f^|eimsmn_g_h( ' Mjlyps =m(
Tiif( Mjif( #Jl[b[$& +*'+,& 1,'1-(

J;=BCHA?L& E( ! F( H;<;AFI #+312$4 P_laf_c]b pih ^l_c Ef_chmyoa_lmshomc_h ch ^_l L_m_lp[ncih Dolmes M}l( '
<cif|ac[ #<l[ncmf[p[$& ,& +--'+.*(

J;=BCHA?L& E( #+312$4 A_g_chm]b[`n_h ^_l Ef_chmyoa_l [o` ^_g A_\c_n ^_m Q[mm_ll_m_lpiclm Fcjnipmey G[l[ pil
Ch\_nlc_\h[bg_( ' ;]n[ @( L( H( Ohcp( =ig_hcom& Tiifiac[ #<l[ncmf[p[$ -/& .1'01(

H;<;AFI& F( ! E( J;=BCHA?L #+313$4 ?s_ f_hm q_cabn [m [h [a_ ch^c][nil ch S_ffiq h_]e_^ Gc]_( ' ;]n[ Nb_lc'
ifiac][ ,.& ++3'+,,(

J;=BCHA?L& E( #+313$4 =ihnlc\oncih ni nb_ l_m_[l]b i` [mmi]]c[ncih `ilgcha i` mg[ff n_ll_mnlc[f g[gg[fm [n nb_ h_q
b[\cn[ncihm \s b_fj i` [h _r[gjf_ i` ^_[hnlijct_^ pcff[a_m `lig nb_ choh^[ncih n_llcnils i` nb_ \[mmch Fcjnipmey G[l[(
'; ]n[ @( L( H( Ohcp( =ig_hcom& @ilg[nci _n jlin_enci h[nol[_ P( #<l[ncmf[p[$& /'+.(

J;=BCHA?L& E( #+313$4 H_o_ @oh^_ ^_l <l[h^g[om *PODEMUS AGRARIUS #J[ff[m& +112$ ch ^_l Mfiq[e_c( ' <cif|ac[
#<l[ncmf[p[$ ,& +11'+13( #ch Mfiq[ecm]b& _haf& mogg[ls$

J;=BCHA?L& E( #+32+$4 ?ch`fomm ^_l h_o_h Mn[o^ygg_ [o` ^c_ A_g_chm]b[`n_h ^_l Ef_chmyoa_l( ' Mjifi]_hmes
psth[g tiifiac]es]b psmeogip jlc npil\_ [ i]bl[h_ tcpinh_bi jlimnl_^c[ T\ilhce g[n_lcyfip t ]_fimnynh_d tiifi'
ac]e_d eih`_l_h]c_ #<l[ncmf[p[$& 33'+*0(

J;=BCHA?L& E( #+32,$4 Ko[hncn[ncp_ P_lbyfnhcmm_ ch ^_l Jijof[ncih ^_l Ef_chmyoa_l cg Mogj`giil'?lf_hq[f^ ^_l
L_m_lp[ncih Dolmes M}l( ' <cifiac[ #<l[ncmf[p[$ +*& +*+2'+*,0(

J;=BCHA?L& E( #+32,$4 Mn[[nfc]b_m H[nolm]bonta_\c_n Dolmes M}l( <_^_onoha& ?hnmn_boha oh^ ^_lt_cnca_l Tomn[h^(
' Mjlyphs Mfip_hme_d tiifiac]be_d mjifiphimnc #H[]blc]bn_h ^_l Mfiq[ecm]b_h Tiifiacm]b_h A_m_ffm]b[`n$& <l[ncm'
f[p[& 3& /,'//( #mfiq[ecm]b$
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J;=BCHA?L& E( #+32,$4 Pileigg_h ^_l ;ln 4ICROTUS ARVALIS ch [nsjcm]b_h Fie[fcnyn_h ch ^_l Oga_\oha pih <l[ncm'
f[p[( ' >c_ F_\_q_m_h [fm Ch^ce[nil_h p_lyh^_ln_l F_\_hmlyog_& <l[ncmf[p[& .,'..( #mfiq[ecm]b$

J;=BCHA?L& E( #+32-$4 A_g_chm]b[`n_h ^_l Ef_chmyoa_l ch Qyf^_lh ^_l M}^m_cn_ ^_l Ef_ch_h E[lj[n_h #G[f_ E[l'
j[ns$( ' ?eifiac]_me[d[ eiij_l[]cd['ch`ilg[ncphsd \dof_nch ji jli\f_g_ CCC( åI]bl[h[ _eimcmn_g \cia_i]_hitip c
f[h^m[`n[à #<l[ncmf[p[$ ,& +*/'+*1 #ch Lommcm]b$

J;=BCHA?L& F( #+32.$4 Mnlo]nol_ [h^ jli^o]ncpcns i`gc]lig[gg[fm ch nb_ nqi nsj_m i` `il_mn qcnb nb_ p[lciom ^_al__ i`
ch`fo_h]cha \s g[h( ' ;]n[ @( L( H( Ohcp( =ig_hcom& Tiifiac[ #<l[ncmf[p[$ ,1& /1'1*( #ch Mfiq[ecm]b& _haf& mogg[ls$

J;=BCHA?L& E( #+32/$4 >c_ Ef_chmyoa_nc_l_ [oma_qybfn_l Fie[fcnyn_h ^_m H[nolm]bonta_\c_n_m Mfip_hmes l[d( ' Jof'
m[ncff[ #Hcnl[$ +& +*'+0(

J;=BCHA?L& E( #+32/$4 A_g_chm]b[`n_h ^_l Ef_chmyoa_l ch [oma_nli]eh_n_h ;oqyf^_lh ohn_lb[f\ pih <l[ncmf[p[(
' T\igce t eih`_l_h]c_ åTii]_h|ts ol\yhhs]b [ mo\ol\yhhs]b ]_feip mi tpfymnhsg [e]_hnig h[ ji^gc_hes <l['
ncmf[psà #<l[ncmf[p[$& 22'3/(

J;=BCHA?L& E( #+320$4 ?ch`fomm ^_l aliÇ_h Q[mm_lmn[o\_]e_h [o` ^c_ >sh[gce pih Ef_chmyoa_g( ' Mjlyps MTM
#<l[ncmf[p[$ +,& 3+( #ch Mfiq[ecm]b$

J;=BCHA?L& E( #+320$4 ?chca_ P_lyh^_loha_h cg l_a_fgyÇca_h Lbsnbgom ^_l ko[hncn[ncp_h M]bq[heoha_h ^_l
Ef_chh[a_l& p_lolm[]bn ^ol]b [hnblijia_h_ ?ch`f}mm_( ' CCC( >>L'O^MML Msgjimcog =blihi\cifiac_ oh^ =blihi'
g_^ctch& +'0 Dofc +320 #B[ff_)M[[f_$& 1.'1/(

J;=BCHA?L& E(& <LN?E& P( ! D( M;F;D #+320$4 ?la_\hcmm_ ^_l @ilm]boha4 Mno^cog ^_l ;ln_h& Jijof[ncih_h oh^
A_m_ffm]b[`n_h b|b_l_l Qcl\_fnc_l_ ch [oma_qybfn_h <cinij_h ^_l Mfiq[e_c ch <_tc_boha tol f[h^qclnm]b[`nfc]b_h
Jl[rcm( ' Mjlyphs Mfip_hme_d tiifiac]be_d mjifi]himnc #H[]blc]bn_h ^_l Mfiq[ecm]b_h Tiifiacm]b_h A_m_ffm]b[`n$&
<l[ncmf[p[& +,& ,+',,(

J;=BCHA?L& E( #+321$4 =iggohcnc_m i` Gc]lig[gg[fm ch nb_ mollioh^cham i` Fcjnipmey G[l[ >[g ch nb_ ]iolm_ i`
`iol s_[lm [`n_l cnm `cffcha( ' ;]n[ @( L( H( Ohcp( =ig_hcom& Tiifiac[ #<l[ncmf[p[$ -,& 1/'3*(

J;=BCHA?L& E( #+321$4 >cmnol\_^ ]s]fc] p[lc[ncihm ch nb_ ko[hncns i` mg[ff li^_hnm( ' =blihi\cifiac_& F_c^_h& ,,(
J;=BCHA?L& E( #+321$4 Micf Gc]lig[gg[fm ch nb_ jlin_]n_^ f[h^m][j_ [l_[ Mfip_hmes L[d( ' ;]n[ @( L( H( Ohcp(
=ig_hcom& Tiifiac[ #<l[ncmf[p[$ -,& 0+'1-(

J;=BCHA?L& E( #+321$4 Pilfyo`ca_ H[]blc]bn }\_l ^c_ Ef_chmyoa_l ^_l L_m_lp[ncih Mcnhi( ' T\igce RRC NIJ& ,,+(
#ch Mfiq[ecm]b$

J;=BCHA?L& E( #+321$4 Tol P_l\l_cnoha ^_l af[tc[fl_fcen_h ;ln 4ICROTUS OECONOMUS MEHELYI [o` ^_g N_llcnilcog ^_l
Chm_f Tcnhs imnlip( ' T\igce I]bl[h[ a_i`ih^o psotcnc_ #<l[ncmf[p[$& +.0'+.1( #ch Lommcm]b$

J;=BCHA?L& E( #+323$4 Pileigg_h& F_\_hml[og oh^ ;encihml[^com ^_m G[omqc_m_fm #4USTELA NIVALIS$ [h ^_h
>ih[oo`_g ohn_lb[f\ pih <l[ncmf[p[( ' Jijof[ncihm|eifiac_ g[l^_l[lnca_l Myoa_nc_l_& Qcmm( <_cnl( G[lnch'Fonb_l'
Ohcp_lmcnyn B[ff_'Qcnn_h\_la #B[ff_)M[[f_$& /1/'/13(

J;=BCHA?L& E( #+33*$4 >_l ?ch`fomm ^_l q[mm_lqclnm]b[`nfc]b_h ?chalc``_ [h ^_l >ih[o [o` ^c_ Tom[gg_hm_ntoha oh^
G_ha_ ^_l A_g_chm]b[`n_h pih Ef_chmyoa_g( ' T_cnm]blc`n `}l Myoa_nc_leoh^_& Mojjf( 0&0.( B[ojnp_lm[ggfoha ^_l
>AM Imh[\l}]e& ,2(

J;=BCHA?L& E( ! D( B;@?LEILH #+33+$4 Tol Jli^oencpcnyn ^_l Ef_chmyoa_lt|him_h ^_l >ih[o' oh^ ?c\[o_h( '
Qcmm( <_cnl( G[lnch'Fonb_l'Ohcp_lmcnyn B[ff_'Qcnn_h\_la #B[ff_)M[[f_$& -,-'--+(

J;=BCHA?L& E( #+33,$4 <_`_mncan_ >ih[oo`_l [fm F_\_hml[og ^_l Gc]lig[gg[fc[( ' Tiifiac]e_ ^hc& <lhi& j( 2(
#mfiq[ecm]b$

J;=BCHA?L& E( #+33,$4 >c_ \_`_mncan_h >ih[oo`_l [fm F_\_hml[og `}l Ef_chmyoa_l( ' M_gc[ko[n(Myoa_nc_l_& Qcmm(
<_cnl( Ohcp( B[ff_& 1*'10(

J;=BCHA?L& E( #+33,$4 >c_ \_`_mncan_h >ih[oo`_l [fm F_\_hml[og `}l Ef_chmyoa_l( ' Msgjimcog M_gc[ko[n( Myoa_'
nc_l_& Imh[\l}]e& ;\mnl[]nm& ,2(

J;=BCHA?L& E( #+33,$4 B[\cn[n[hmjl}]b_ pih ;`_igsm'Jijof[ncih_h ch ^_l Mfiq[e_c( ' Msgjimcog M_gc[ko[n( Myo'
a_nc_l_ Imh[\l}]e& ;\mnl[]nm& -0(

J;=BCHA?L& E( #+33,$4 Tog Pileigg_h oh^ _chca_ |eifiacm]b_ ;mj_en_ ^_l 5EOMYS&*RTEN ch ^_l Mfiq[e_c( ' M_gc'
ko[n( Myoa_nc_l_& Qcmm( <_cnl( Ohcp( B[ff_& --'-2(

B;@?LEILH& D(& MNO<<?& G( ! E( J;=BCHA?L #+33-$4 ;\oh^[ht^sh[gce pih Ef_chmyoa_g oh^ Bi]bq[mm_l_ch'
`fomm ch _ch_g ?f\[o_hq[f^( ' ;l]bcp H[nol'F[h^m]b[`nm`ilm]b( -,& +'+/(

J;=BCHA?L& E( #+33-$4 >c_ Ef_chmyoa_l ^_l ;aafig_l[ncih pih <l[ncmf[p[( ' ;]n[ Tiif( Ohcp( =ig_hc[h[_ #<l[ncm'
f[p[$ -1& 23'+*1(

J;=BCHA?L& E( #+33-$4 Q[]bmnogmeolp_ oh^ ?hnqc]efoha _chca_l ;encpcnyn_h ch ^_h _lmn_h -* F_\_hmn[a_h ^_l ;ln
*PODEMUSFLAVICOLLIS' ' RR( Chn_l^cm]cjfch[ls _nifiac]ey eih`_l_h]c[& P_Fey Fighc]['Psmie_ N[nls& 10'2*(

<O>;SIP;& D(& J;=BCHA?L& E( ! >( P;F;=IPC= #+33.$4 ?olijycm]b_l <c\_l( ' G_nbi^cm]b_ <fynn_l Hi( .&
Mfip_hme[ [e[^_gc[ tcpin h_bi ' jlimnl_^c[ ]_hnlog <[hmey <smnlc][& +'-.(

J;=BCHA?L& E( #+33.$4 B[\cn[n oh^ w\_lf_\_hmj_lmj_encp_h ^_l j[hhihcm]b_h Hil^q}bfg[om [4ICROTUS OECOMOMUS
MEHELYI ?bce& +3,2$ ch ^_l Mfiq[e_c( ' Psmeog [ i]bl[h[ ]c][p]ip h[ Mfip_hmeo( Tpif_h& -1'.*( #mfiq[ecm]b& _haf(
Tom[gg_h`[mmoha$

J;=BCHA?L& E( #+33.$4 Mjihn[h_ P_l\l_cnoha ^_m <c\_lm [,ASTOR SP' Fchh[_om& +1/2$ cg @fommn[f ^_l G[l]b oh^ ch ^_l
Nc_`_\_h_ Tybilmey hctch[( ' ?eifiac[ #<l[ncmf[p[$ Mojjf( +& ,*3',+.(
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J;=BCHA?L& E( #+33.$4 Tol Jli\f_g[nce ^_l <c\_l cg H_\_h[lgmsmn_g ^_l >ih[o tqcm]b_h >i\libimn ]WN
J[feipc]ipi( ' Psmeog [ i]bl[h[ ]c][]tip h[ Mfip_hmeo( Tpif_h& 0-'0.( #mfiq[ecm]b& _haf( Tom[gg_h`[mmoha$

J;=BCHA?L& E( #+33/$4 >_l M]bont ^_l Myoa_nc_l_ ch ^_l Mfiq[e_c( ' Myoa_nc_le( Gcnn( -0 #.$& +13'+2.(
J;=BCHA?L& E( #+33/$4 I]]oll_h]_ [h^ fc`_ j_lmj_]ncp_m i` \_[p_lm ch nb_ Mfiq[e m_]ncih i` nb_ >[ho\_ lcp_l( '
A[\]ceipi j[ln i` nb_ bs^li_f_]nlc] jiq_l jlid_]n _hpclihg_hn[f cgj[]n l_pc_q& <l[ncmf[p[& @[]ofns i` H[nol[f M]c'
_h]_ =ig_hcom Ohcp4á<l[ncmf[p[& Mfip[ec[& ,,3',-,(

J;=BCHA?L& E( #+33/$4 L_aof[ncih i` nb_ >[ho\_ lcp_l [h^ cnm _``_]nm ih nb_ `ilg[ncih i` \cin[( ' Psmf_^es [ me}m_'
himnc t gihcnilip[hc[ \cins ot_lhc[ ipjfsph_h_bi pi^hsg ^c_fig A[\]ceipi( Omn[p Tiifiac_ [ _eimitif|ac_ M;P&
<l[ncmf[p[& -0.'-1.(

J;=BCHA?L& E( #+33/$4 Myoa_nc_l_( ' Lin_ Fcmn_ ^_l @fil[ oh^ @[oh[ ^_m Mn[[nfc]b_h H[nolm]bonta_\c_n_m M}l( ?^( ;(
T?G;HIP;& <l[ncmf[p[& ,1',2(

J;=BCHA?L& E( #+33/$4 Myoa_nc_lm]bont ch ^_l Mfiq[e_c( ' Myoa_nc_lm]bont #>_ffcam_h$ ,/& -'2(
J;=BCHA?L& E( #+33/$4 Nbl_[nm [h^ mn[nom i` \inb 5EOMYS&SPECIES ch Mfiq[ec[( ' =ihp_hncih ih nb_ ]ihm_lp[ncih i`
?olij_[h Qcf^fc`_ [h^ H[nol[f B[\cnm& Mnl[m\iola N'JPM #3/$ -,& +13'+2.(

J;=BCHA?L& E( #+33/$4 L_aof[ncih_h oh^ H_\_h_``_en_ \_c ^_l <cf^oha ^_l >ih[of[h^m]b[`n( ' Ch4 ?la_\hcmm_ oh^
?l`[bloha_h \_cg Gihcnilcha ^_m A_\c_n_m Q[mm_lel[`nq_le A[\]ceipi( #mfiq[ecm]b$

HIP;=ES& G(& P?M?FIPMES& D(& J;=BCHA?L& E(& B?LC=BIP;& C(& AL?MMH?LIPu& M( ! ;( P?M?Fu #+330$4
Ko[hncnc_m i` q[n_l& [hila[hc] [h^ ila[hc] mo\nl[n_m ch mig_ ilb[hm i` ,LETHRIONOMYS GLAREOLUS [h^ nb_ \_b[pciol
oh^_l ]b[ha_l _]ifiac][f ]ih^cncihm i` nb_ A[\]ceipi q[n_l ^[g( ' ;]n[ ?hpclihg_hn[fc][ Ohcp( =ig_hcom
#<l[ncmf[p[$ 0& +-1'+.0(

J;=BCHA?L& E( ! E(';( HCNM=B? #+330$4 Jl_m_hn mn[nom [h^ nbl_[n_h_^ mcno[ncih i` nb_ nqi q[n_lmbl_q mj_]c_m&
5EOMYS ANOMALUS [h^ 5EOMYS FODIENS& ch Mfip[ec[( ' Myoa_nc_le( Gcnn( -2 #.$& +/-'+/1(

J;=BCHA?L& E(5 HIP;=ES& G( ! J( JCFCHMES #+330$4 =ihnlc\oncih ni molp_scha ch nb_ mcno[ncih ch gc]lig[g'
g[f `[oh[ ih cmif[n_^ ^[ho\c[h cmf[h^m& ch nb_ A[\]ceipi ^[g l_acih( ' ;]n[ ?hpclihg_hn[fc][ Ohcp( =ig_hcom
#<l[ncmf[p[$ 0& +//'+0+(

HCNM=B?& E(';( ! E( J;=BCHA?L #+331$4 Ij_hcha [^^l_mm i` nb_ +mn ?<M <l[ncmf[p[ +331( ' Jli]( +mn ?<M& 3'+,(
J;=BCHA?L& E( ! E(';( HCNM=B? #+331$4 =b[l[en_l oh^ <_^chaoha_h ^_l P_l\l_cnoha ^_l <c\_l cg >ih[o' oh^
G[l]ba_\c_n ch ^_l m}^q_mnfc]b_h Mfiq[e_c( ' Jli]( +mn ?<M& 0,'1*(

J;=BCHA?L& E( ! N( BOFCE #+331$4 E[hh ^_l <c\_l ch _ch_l AliÇmn[^n f_\_h9 ' ;\mnl( +( ?olij( <_[p_l Msgj(
<l[ncmf[p[& j( -0(

J;=BCHA?L& E( ! N( BOFCE #+331$4 J_h_nl[ncih [h^ fc`_ i` \_[p_lm ch ]cnc_m mbiqh ih nb_ _r[gjf_ i` <l[ncmf[p[& nb_
][jcn[f i` nb_ Mfip[e L_jo\fc]( ' Jli]( +mn ?<M <l[ncmf[p[& 1-'13(

J;=BCHA?L& E( #+331$4 +( ?ol|jme_ msgjitcog i \i\li]b( ' H[m[ ohcp_lmcn_n[ #<l[ncmf[p[$ RFCP& H l(,&+*'++ #mfip[e($
J;=BCHA?L& E( #+331$4 =b[l[en_l oh^ <_^chaoha_h ^_l P_l\l_cnoha ^_l <c\_l cg >ih[o' oh^ G[l]ba_\c_n ch ^_l
m}^q_mnfc]b_h Mfiq[e_c( ' Jli]( +( ?olij_[h <_[p_l Msgjimcog& <l[ncmf[p[ M_jn_g\_l +/'+3& +332& 0,'1,(

J;=BCHA?L& E( #_^(5 +331$4 Jli]__^cham'<_lc]bn_( +( ?olij_[h <_[p_l Msgjimcog& <l[ncmf[p[ M_jn_g\_l +/'+3&
+331& =ig_hcom Ohcp_lmcns'Mfip[e Tiifiac][f Mi]c_ns& +3* jj(

J;=BCHA?L& E(& HIP;=ES& G(& ;G<LOM& <( ! P( @;=OH; #+331$4 >sh[gce oh^ Tom[gg_hm_ntoha ^_l Ef_'
chmyoa_lt|him_h ch ^_g >ih[o[lgmsmn_g cg A_\c_n ^_m Q[mm_lel[`nq_le_m A[\]ceipi( ' ;]n[ ?hpclihg_hn[fc][
Ohcp( =ig_hcom #<l[ncmf[p[$ 0& 1+'12 #mfiq[ecm]b& _haf& mogg[ls$ Ü

P?M?FIPMES& D(& HIP;=ES& G(& B?LC=BIP;& C( ! E( J;=BCHA?L #+331$4 ?``_]nm i` ]b[ha_^ _hpclihg_hn[f
]ih^cncihm ch [l_[ i` nb_ q[n_l jiq_l A[\]ceipi ih jlin_ch f_p_fm ch m_f_]n_^ ila[hm i` nb_ liin pif_ #,LETHRIONOMYS
GLAREOLUS$ [h^ cnm \_b[pciol[f []ncpcnc_m( ' ;]n[ _hpclihg_hn[fc][ Ohcp( =ig_hcom #<l[ncmf[p[$ 0& 0-'03(

J;=BCHA?L& E( ! D( B;@?LEILH #+332$4 =igj[lcmihm i` nb_ mg[ff g[gg[f ]iggohcnc_m ch `fii^jf[ch `il_mnm [n
nb_ >[ho\_ [h^ ?f\_ lcp_lm( ' ?eif|ac[ #<l[ncmf[p[$ +1& +& ++'+3(

J;=BCHA?L& E( ! E(';( HCNM=B? #+332$4 >c_ <c\_l ,ASTORFIBER ch ^_l M}^q_mn'Mfiq[e_c4 a_a_hqylnca_ Mcno[ncih
oh^ ?hnqc]efoha ^_l Jijof[ncih( ' T( Myoa_nc_leoh^_ 0-& Mih^_lb_`n& 1,( D[bl_mn[aoha Jl[a& j( ..(

J;=BCHA?L& E( ! E(';( HCNM=B? #+332$4 Tol Mcno[ncih ^_m <c\_lm [,ASTORFIBER$ ch ^_l m}^q_mnfc]b_h Mfiq[e_c oh^
J_lmj_encp_h m_ch_l ;om\l_cnoha( ' Myoa_nc_le^f( Ch`( D_h[ .& #,,$& -.3'-0+(

J;=BCHA?L& E( ! N( BOFCE #+332$4 ;l_ \_[p_lm [,ASTOR SP' Fchh[_om& +1/2$ [\f_ ni fcp_ ch f[la_ ]cnc_m9 ' ;\mnl(
?;G=& M[hnc[ai ^_ =igjimn_f[(& Mj[ch& Ms'+/& ,.0& j( +/.'+//(

J;=BCHA?L& E( ! N( BOFCE #+332$4 G[h[a_g_hn i` \_[p_lm [,ASTOR SP' Fchh[_om& +1/2$ ch mionbq_mn Mfip[ec[( '
;\mnl( ?;G=& M[hnc[ai ^_ =igj(& Mj[ch MS'+/& ,./& j( +/.(

E;JOMN;& D(& J;=BCHA?L& E( !;( G;L=BF?QME;'EID #+333$4 <_b[pciol[f p[lc[ncih ch nqi jijof[ncihm i` liin
pif_m( ' ;]n[ Nb_lcifiac][ .. #.$& --1'-.-(

J;=BCHA?L& E( ! N( BOFCE #+333$4 ;^[jncih ^_l <c\_l to P_lbyfnhcmm_h ch chnl[' oh^ _rnl[pcf[h _ch_l AliÇmn[^n
[g <_cmjc_f pih <l[ncmf[p[( ' Eih`_l_ht ^_l Mfiq[e( Tiifia( A_m_ffm]b[`n& Mgif_hc]_& 1'3 M_jn_g\_l +333& +.'+3(
#mfiq[ecm]b$

J;=BCHA?L& E( ! N( BOFCE #+333$4 <_[p_lm ch ol\[h f[h^m][j_( Nb_ l_]_hn []ncpcns i` \_[p_lm& ,ASTORFIBER& ch nb_
al_[n_l <l[ncmf[p[ [l_[( ' Ch4 <OMB?L& J( ?( #_^($4 <_[p_l Jlin_]ncih& G[h[a_g_hn [h^ Oncfct[ncih ch ?olij_ [h^
Hilnb ;g_lc][& /-'0*(
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J;=BCHA?L& E( ! N( BOFCE #+333$4 Ilcach& jl_m_hn ]ih^cncihm& [h^ `onol_ jlimj_]nm i` nb_ Mfip[ec[h \_[p_l jij'
of[ncih( ' Ch4 <OMB?L& J( ?( #_^($4 <_[p_l Jlin_]ncih& G[h[a_g_hn [h^ Oncfct[ncih ch ?olij_ [h^ Hilnb ;g_lc][&
.-'/+(

J;=BCHA?L& E( ! N( BOFCE #+333$4 ?chq[h^_loha oh^ F_\_h ^_l <c\_l ch AliÇmny^n_h [g <_cmjc_f ^_l B[ojnmn[^n
^_l Mfiq[e_c ' <l[ncmf[p[( ' ;]n[ ?hpclihg(& Ohcp( =ig_h( <l[ncmf[p[& Mojjf( C(

J;=BCHA?L& E( ! N( BOFCE #+333$4 >[m F_\_h ^_l <c\_l [o` ^_g A_\c_n _ch_l AliÇmn[^n( ' ;\mnl[]nm& Eihal_mm ^_l
mfiq[ecm]b_h Tiifia_h& Mgif_hc]_& 1'3 M_jn_g\_l +333& j( ,*(

BO>uEIPu& ;(& J;=BCHA?L& E( ! M( P;MEIPC=IP; #+333$4 <cigihcnilcha ^_m ?ch`fomm_m ^_l ?gcmmcih _ch_l
T_g_hn`[\lce [o` ^c_ Giljbifiac_ ^_l Chh_hila[h_ ^_l ;ln_h ,LETHRIONOMYS GLAREOLUS oh^ *PODEMUS FTAVICOLLIS' '
Eih`_l_h]c[ Mfip_hme_d tiifiac_]e_d mjifi]himnc& 1'3 M_jn_g\_l +333& Mgif_hc]_4 ,-',/(

H+NM=B?& E(';( ! E( J;=BCHA?L #,***$4 Mn[nom& _rj[hmcih [h^ j_lmj_]ncp_m i` nb_ \_[p_l [,ASTORFIBER$ jijof[ncih
ch Mfip[ec[( ' A[g_ [h^ Qcf^fc`_ M]c_h]_ #J[lcm$& Pif( +1 #-$& +0/'+10(

HCNM=B?& E(';( ! E( J;=BCHA?L #,***$4 >c_ <c\_l [,ASTOR FIBER F($ ch ^_l Mfiq[e_c( ' A_a_hqylnca_ Mcno[ncih&
?hnqc]efoha oh^ J_lmj_encp_h( ' Gcnn_cfoha_h Tiifiacm]b_ A_m_ffm]b[`n <l[oh[o& <^( 1& Hl( .& ,/3',1*(

J;=BCHA?L& E( #,***$ L_nolh i` \_[p_lm ni Mfip[ec[( ' ;]n[ Tiifiac][ ..& +,-'+,1( #mfiq[ecm]b$
J;=BCHA?L& E( #,***$4 Ef_chmyoa_l ^_m Ko_ffa_\c_n_m ^_m @fomm_m Ac^l[ #Ef_ch_ E[lj[n_h& Mfiq[e_c$( ' ;]n[ _hpclih'
g_hn[fc][ Ohcp_lmcn[nm =ig_hc[h[_& <l[ncmf[p[ +*& ,,+',,.(

TuBL;>HCEIPu& ;( ! E( J;=BCHA?L #,***$4 Tom[gg_h[l\_cn \_c ^_l Doha_h[o`to]bn ch _ch_l A_g_chm]b[`n pih
*PODEMUS SYLVATICUS #F(& +1/2$( ' Psmeog [ i]bl[h[ ]c][]tip h[ Mfip_hmeo CP( <[hme[ <smnlc][& /+'/0(

J;=BCHA?L& E( #,**+$4 Qc_^_l_ch\}la_loha ^_m <c\_lm ch ^_l Mfiq[e_c( ' <_cnlya_ tol D[a^' oh^ Qcf^`ilm]boha& <^(
,0&-+1'-,*(

J;=BCHA?L& E( #,**,$4 >c_ ;ln_h :ICISTA BETULINA% 7ITYMYS TATRICUS% ,HIRONOMYS NIVALIS% 4ICROTUS OECONOMUS% ,ASTOR
FIBER% ,ANIS LUPUS% 3YNX LYNX% <RSUS ARCTOS% 6RICTOLAGUS CUNICULUS% .LIOMYS QUERCINUS% :OREX ALPINUS% *LCES ALCES%
-AMA DAMA% 6VIS MUSIMON% 5YCTEREUTESPROCYONOIDES% 7ROCYON LOTOR' ' Ch4 ;nf[m el[dchs Mfip_hme_d l_jo\fces( B_l'
[oma_\_l4 Gchcmn_lmnpi tcpinh_bi jlimnl_^c[ Mfip_hme_d L_jo\fces& <l[ncmf[p[ ' Mfip_hmey [a_hn}l[ tcpinh_bi jli'
mnl_^c[& <[hme[ <smnlc][& -.. jj(

J;=BCHA?L& E( #,**,$4 L_nolh i` \_[p_l [,ASTOR FIBER$ ni Mfip[ec[']iolm_ i` l_j[nlc[ncih& jliahimcm cnm `iffiqcha
^cmnlc\oncih( ' ;]n[ Tiifiac][ Ohcp_lmcn[ncm =ig_hc[h[_ #<l[ncmf[p[$ Pif( ..& +,-'+,1(

ILMTuABIPu& T(& GCEOFC=?E& J( ! E( J;=BCHA?L #,**-$4 Qbcm][l_^ \[n [4YOTIS MYSTACINUS$ [m [ jl_s i` nb_
_^c\f_ `lia [9ANA ESCULENTA$' & <cif|ac[ #<l[ncmf[p[$ /2& ,& ,3+',3-(

J;=BCHA?L& E( #,**-$4 L_mncnoncih ^_l J[hhihcm]b_h Hil^cm]b_h Q}bfg[om 4ICROTUS OECONOMUS MEHELEYI ?BCE&
+3,2 ch ^_l gcnnf_l_h >ih[ol_acih ' G_nbi^_h oh^ ?le_hhnhcmm_( ' G_nbi^_h `_f^|eif( Myoa_nc_l`ilm]b( ,& -1-'-2*(

J;=BCHA?L& E( #,**-$4 P_l\l_cnoha oh^ J_lmj_encp_h ^_l ?rcmn_ht ^_l l_fcen_h ;ln 4ICROTUS OECOMOMUS [o` ^_g
A_\c_n ^_l Mfiq[e_c( ' Mjlyphs Mfip_hme_d tiifiac]be_d mjifiphimnc #H[]blc]bn_h ^_l Mfiq[ecm]b_h Tiifiacm]b_h
A_m_ffm]b[`n$& <l[ncmf[p[& ,*& +& ++-'++2(

J;=BCHA?L& E( #,**/$4 Myoa_nc_l_( ' @[oh[ >_pchme_d Ei\sfs( ?^( I G;DTF;H( #mfiq[ecm]b$
J;=BCHA?L& E(& P?M?FIPMES& B( ! F( EITO<IPu #,**0$4 P_lyh^_loha_h ^_l Tom[gg_hm_ntoha_h ch Mshomc_h
^_l Gc]lig[gg[fc[';ln_h ch Qyf^_l ^_l Ef_ch_h E[lj[n_h( ' <cimitcifiac_& <l[ncmf[p[ .& 0/'1+( #mfiq[ecm]b$

E;LF(;H>L?;M HCNM=B?
;b\ejZ_\ MkiXz\ ,+
> ( +13// >\jjXl(LfzcXl
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