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"t\, +t f d l.rr+ c,, ffu",.5 l^ t )
;r.r;T :E:rh.f c*l ,S-v-iJ;-11c*l ,4tf 4.1.f1 .[{ tF,
AU-f ; p-* c,Ur.c*tr-t:;;).r1"; JV j/6rl> (Anders)
: r s i t f f .* 4(u, ;,-t rt c- | o: b J=fu I r se;-rg b (.-1 r o-u

,ti lU ).-;,K-^' ji ,>t*{; ;l ufirte\t.ray ,Jf ol;.:rl:
,3- o:; jf ;l r.rtt u ./r.,tr;,f ,sd-tr.f osf f, .urC taK,- ;,t
li o: o 4 -; t:,u.U 3* i )ty !T :ty ,,[r.ur Jr5l'.x; t, ;t-T
.ll I S!.f ,t),f Slttti', + )l.St.f .:;tr .ttt; lr.rtlv
,t-Aa.r!1 d e5lo.r.3 :ly )l F-t.r- .,>'t S;1,*?:, JL...t .5ll-.s
dl^J.,."1 d:i*r.!.r.::.-^ bAft.r+ or-: c-iL- JT 6; C--4 e rilo.1;

" 4.l fi ;:T c, E:.i .$, tr .r1-e $T.,: .5;=7 t; tl b +, i # f
t : 4l . u |' u,ii t- !J..T J d,.i 

y",-[j j I Jl:;,.s kf* a $f ir[ U cr t;
fl - o C.f yt-.rT.r).trj-:\i/ ,t j\,st rrJU:. AL *i.51.,b *S;
;t=- fr.glr.l;r: .,, t1;1.:;L;ert .slaf ;g.rF;) 4,r*+e)l
,si .r: ^{.rqti, !st+L:., .1t,)2p I t;lictlU=f J.l g=; o.t.} c>t*
it r-t i Jta,t.ts e6; .ri 4i ,:-S,g r1i: .rL u)-l :ty 2-v
Jg t.r:- r-t-;rb )rt Ej rf s4Lt o\.rt,: ^3 r)K.:r.rLal
Jitt" - J:;.bF .-(.f., lrJy gl r?:.r*,gralt;rl.o;j, x,-!-tt:
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o; ;,1 ,* s&!s.;.+ .rr.: ! .b ,sbr( ! + r ,c:,K ,t1 u,b ,:
,lb : .&rgt r!; *.;t. g.jjl.-ils,, Clrr;'U c-; .f .r,-T,r, {d)+
V,J.'X , +'1dt^+{l lt-r;t JT 6VF:, ;t ,;lrtr) Ttyt u:J.,lr1V
i s s?;,.FV,e -lrn qL:, r-slr^ \ j.u.,: rl{6l.r.1"1 r=L ut;,r..
rf c*t t9-rr,;U.5ta:L;T;r ,s:^l,t;,,.F"-^ .t.Sr-l etfoT r,r3.,

\V. 
oc rj.r- J-r:*. 'SVjf 

a?.,).t) .*.; .+T 6l^*r"l lar;T ,,Ut,
1 

I c; L, * A-1lr{ t> 2 t : 2,X./ .r L 4.r, :A :t y tsT j e o t; t 2y }.
ttlf'','t,t +LrL rl;" JLr;r.rrl-U le ,Sla Gl\ t* rgt-J -;:.F

..5lao;l.rjl ! {f ,stf 14t;14!:.^-- ,'T L rrs-2f G q ,r_U;T
.tr5l ut s273+, l, rrl.Ub-l

2ttg'.js cl$'.;,ldit

2ts;af c[ttf lVt,l-s,jt*T ,n$- j,sf 4 -1U..
JiU h.-l; \ f Ll., &\; ssa1 t s,J uis, c.r)4r.9U )rtf .g.rrt/
lJ .s*-t ui;'., 1l,r:+ .tsi/ ) * 7lr-l tSu J lr ,l-t, Jt ,f ) r?-j

..r.;lo:l:rlJ3i
dl t v n tt rf ,1 rt,Y J J 4, rl t,t f at r+,r.f .r- | d..1
i'x 4 ol f \l.tal r: 5,g, ei g,- J,.F tt rr,.L, li 1 .lT c, Ll,i ., f J, ;-,
,sri g,- -fu 6$rr/o !l- b2i- )>t r:.+tf jl:1,t, r,a'.t
s2>y sly 1V t rV t:f 6a:^, ! c-f ;(-. trc4;l o-n2 fl.*
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o-r.i r!-li.r, t,6 ,gr.oV.5hT.,,.j!.ry t4;T lrl.>-cr,;-(- rcrl-rii
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Lreof c-l.r,i:,r;r:uT .,>-l cif ,lj ,frl

S ,slos; rly rL:-l i ,.Sjtl sj& ltrg rrJ* F e- c;t!. 1,-
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gF t *1L.;L; ul" ;.3 rtt,>lrV r,-V cSeUcrLtJ c*1;
6$\ , ft rt; ,ctt: K; .11s .,tLbjt c-:q,,; E a:..te 4-l treV
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il I t |t,r:a i ;.r,r Li.r r ; [*T u6- 5 \.L-v ;i ,.r:,c .2 ) r", -- I
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jl ! ri! o-uT c-:r, ol r-r-.b*.,{ oly rV e tf , AUt!,rf ,,SV ]i
:ly ;r,-l 6 u r,g Fl 4 lr t1 .c.-t rsl 5f ;-\ \ s o rt J ti ,.r s t F
: ..yt- er;rU i-ua-: cll-:; t olt si) f c,,ols clyl (6r;rb;t) JU
S ti r$; c-lg;).c!rr ,t'j \WT,l-r-.", ;t ): laK*.rt- ,[.rt
c -"-.at- -titi JJU:/ * 4f ,spl t k<! ,J-t i )-ty jT ,>t-f; 2V

.!lo:yr9i jtf
.rilo.u rl.r-$ r|=.i taK- 6,tr, dL- r.rl,1L !Lr-f f 
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9 o6$,tf .rlrr.-ft d1J, r.for--*-,- gl*.1lJr (J::--^ dL*T O6-
oll.r;l olr; Gbr' ^t,-r.r2, lj^C .li\.f s:/j 1L:" 4rJrSI ,t-
bW , ;f J.Sl2 ;t ,s:.t ct.rg-r"1ry.f (r &;,t r: :;*.e,. pl.*t
,sbnf *r:- .sktj r, r4T .tOT f-,,>*t ,l.:, ,t7 GF e!.6).,,
r:lr,re dl5,.,ii crt-!t";T.f aU*^,r (r>)r..a .* t .g-.& rlL,:,)ils,
,riLrr..gl-oollllll 4ysa 6Vs*s-* b2L;o,>lr: ,?-l 6:rlr .rt(rl

..r:.i L o.r-X rF r;-&Vj | \ : o.uT r.e-1 r,,> jl)> t: tri c,.,.; af *:, !
L ,,:lirrrs rt J31c,Ur ;!r1r4a(-rlfc-t:-f -rt-l
s 6.r or^i r:j lJ L--l J t &-*,: ;l ; K,;i J L rc* I .#, f f ,*
'\q ir:l sSeJ r5,jl o.t;' orol.i"e t:ej:ly r: of.lt^;T,g!F!;L
Ln ,s.*\.f rb )rr" lL-l.,,-W J-l-n S ur,g F.i.r.o6 .t.tsT €
t- r te Ur rE" *- t,rJ, t .g t,;;T .5 l, l: J, J Fl"ri ti,,r: t[ f,,r:r; .,,T
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d,il 4l r.i c-t ,!; bT.*Uf\ dte+tti.J.r:.:!cf apt.r;6 cxa
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.t i €tf gT r:.rr.-; 4, u r:4; t

.,lr,Jy r l; r ! At. |t iG. - tg ; .S;rf ;(rU;'tq* ,l& -t
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JL.r) S ure Fy ,t-l to.elr .-r.i! J<5 J LFy c-t ;5-. ,r<l-
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* g; *t4 ,>ls2>y (r-t f bs-* r-uL :.e*.1,. et .rt il, .ste,i,-

.,T .gld;)r Js[ Jl$, it r-tr.r.iL il ,-r.V * jKoll.r;h, rrLLaJl'
c;lr ;j { df$.rjr ! JT rly J>{- t- J-.hE dt{<.r J),- ornu
,, Js.# ,t J'*,.rLa l drrrrJ,Li ,F e D ctr\.f .r.*\
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yr! ^?r, ! 
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gt $cslg:.;.6 \r€ 
- it &r rr,rLai.rl.=J rfl -\

cr-r.i ..,9! :7si,rti -<")t A jltr; ,9 c.*l ,n€- S-l9r,':f ;rS
a.4 riJirh.ttf ,g yJD.hU, ',54d,=:!.?Jr f ..2r 0.,2)L ,ot.F
.c.-l o.r.;r"i, ,; ,gi*V.J\L;, AlagL )i*l*>|*; ,jl6 Jj$:,,
rJEii, .(l.rU-,) c*l o.trb.. .J1E:-f l"d .,f '1.i1 J; ,tlr*X ;4
.r- , r'r,i ,r,r" ,91$;.r,>L; ;l ,,9;;.:a 6e eitlf u:-5., 4l ;u--t6
J9 c-Ic.i| ):f r.rLu.:rb\:-ll r;2,SJ r:.9.r,..ulo:l.r $lrll, ./,r,y j
.r, !;,*. ,f g.ti,r;T "ru$;r,>lr;.;f at;V.Jb.,r ,Sc.*U-:i.
, ,iJE"btJJ!. pte\,>l;; g,l o.9"ij o.L.r rc-il: rf S .r-V bj J$l
)nV il 6; d Jr rc-lo.t-i r?..)J Gr,':ly 11,r.\ cl.ryl;lr.rp;
o-d.j r>l;.l.r.lL r:;b c5,; k"i.5l ,,.ttl i,*,t gi-r.f .c*9.rfU J:,*
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-, E .r S c, l.=# j I Ji r[, ti orj.rr.. rr l, o -r-X o J.o t,i.,. .:, lj b sl 5t..{
JL ;g **y.hV:\.,- etr";;;,t.lc*t al lsr{rb.+b +Ji
u-.[* .t-l'Wt, ;.$;l &ti 9,>!; g5lt: o9./ -,,;t at;*Jr ,S!"f

.rjLc/ rl.:rrr"p,L* l, o:L

'iL, t rstt.f 04r.ihr 1l o-u r{d- rsbty tsr=.121\y, -r
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.5lo.u,-lj t*lrg.t.t- ! J.i, Jbr.r r!:l.rsL. rf,o$ o.rj.e, ;l.r: l="9+.);
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d[.:;L 6V*.f ti !t-:-l ,,)T sV*.5:11 :t-r; I qt .c-t otSt,
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\ l.liE".,r,.f,d ,>lsq.y S,yl ,yf .p,, ! Jr.c-,lo:! ":-+U g"

,lj gsJl-l-,U u,-ly'rr 1Vt.[*il.t-ulo:y oliUqltD 
")2-'";V 

9i;t-
c.*.: 0r:r , il iid*:",..t111+,-) 6 4ltrir-l ! d.rl., ; l ul'cif u,
,.Sll Sjtl V Jl* o' a{ rc.&ut H - ed-j 11 u4 cl.r9V .ty )l ,St\)
&! c*,-t1.r, utqU xiLn ojJ )'6; tci1u, .rt{ u.3;(; ;2.
t ..uLoli rtjrf ,Sjl9u;c.'l:2>ysgty.E

.r: diJtgi.; dJ!,t't,f a:t l) o-Ll tJl *4 +U Jt :-t
s\rt ,t rs2r"lt=Sl.rl; : L*t !tt{i'-, K trr./ 

-y J4{ -l*
ro.r,i rJt; t4i ,. dJ*r\;t u.;n+b;r ,{ ra-r,'tf }iL dt^or1:

^€ 
- lg tf l J r-l) (Rankman) ;JJlt ol.rati., ..r:,-U o/- d;^tr[

Jl ..ry-l crUrb )l ;gp"t.,i, .JU Yx\. 1jl r,1 dJ, U OjJ jl ,StV

+r- Atfhth J &. ^(qt f ,c-...,t i ,6 f li 6:1.u l; r s!.f
u-rp' .c-t,'+t.3,grl1T .rT ,t ,h ,# p-F J J.-v o$l.f -u.r"i:.,

lt 
'-t( 

o.,2: lVi ,:u,orl$,*jl *lt .irlt" .,:* 6 JtsrL t .5t,
:Jl, .fy tJy tful L *;b,r, ttiSt;l c_re Xt - tr^ 4.-i ! crlr;,o

.rrlr .5.t- dV ,rf ; j Jl.$!.r-, rlLlS c*11

,/j jl Glrfy h-ri $l;(-,, c--\ 15" tt;=.Sl +:r if*.-f
- ; !Ste<J- ! *-li, j,E +fr (Monera) t;ylSp"f AWXt(ta

d! oJi 1'Lilrlilo:.1 .r-V ,.1-l

4):( cr>t-(; 1l o.r.j; t2>y oJ.X ,flt ,Jlt<t ,e:,r*-S
o.uT c-r q,jq JL f/f t ,flx1.1 u:L:r X.r3lle,Ji> (cunflint)
ci l: Jb(J; tr.:-:;., ; I i.r-.e 6,2-l 4r iz + 2.>e ;l J<5, j lL ;,-l . c*l
P ,):rula.rJ.ril; @V Jf ,\:1-El, ,.>ls:;,sf ;11;t u.a12 ft.'>t
5 ot2 cy1652, ol:27y J'-l jfa ( Lnr r,l t b.rl;K- ,?-l hV
S A&tt rll.-.,I1"..-l tt,i.Jt ;I;.9.:rls,JtJ.rj! l.ryt,F
clrLa ,:*l 5{*rr-t:; eF:ci\'>25rure Jb'r|". h-2;ll;"1?-h tt
.JL r/v x \.1.* ,sei ;r,*U U l;\ , jjL:rl:.rK,lgt^ttg*t.-d!
lrL .5tro.n;tj! rib 6 ,srlt *i- l1U ^er-^' .tr(€ Vi * :l

YY

.t 2; S rs u.s.Xg E .,if t rtl c=. r; nf u;>19

1l ro.rjj rl;r c-5b csr!r jy slu.+i I ltt.,-V JV t ? fl
d.rt ,**1, SJiy J.."1 ,J,t* , d ,G.,ty,,,J:" .rJj 4.p +
rty i r*sa jv:L-:- s,t-F uyl.o,E cs;,33 g',byLlr,: ,ib

.r,jorL ,yg. 6.& outuo u,it1,-Srt i(,-l_ ofu J:rr,rl: o-rij

dl^qrB .'1-ll:;,l! ,it* #1, ?y C)u"",.I+ 1l I, t* ,-hV a.tt) s7>y

: 2> y tr$ ! .l l.l.f l, t6T ; I drJr, Jl c- | o J"i +! 1., I Gl sl t -?-t + b
.jt+J.Sl, l,rd -.,, c,-l.r;:^, rf ,JE4+F\.41r.,r.c*jl: Lt-t- h-,,A.):

)f y Gl+lc,t :;L rl-1lorar, di * ,*6- .*rU * ,Ssr t JT
,f, ; rl .rl : 6, fcs le;;u.fr, d lJ .r+ r.s W t<J=- 6 u r r-l .)L +1 : : f g o.t ;

..t-.5U lrb lJ .5.i:.t r^iU,

\ ,xl tlr.o, 6y LJl.l-to rf ro.sL ,[r53.rb;- y ,]j 4,U;
5t stV S +tf ,*r./)ti;lo)UT s'k-r-r:i f ,prilorylj -estt.t
- c.*r-j 6-gtJt ui s,tS ;>";i ,>l\*y u-; a$t rJi jl
c:tssy j.p ,yj of i y>{i.;l at Uj crbl ,: t 3 )ry H
cK ;.:l;O!.9r:i,ll :2>2,.>-,)u 5rsr-6*'t j7,,-t+:..a U ,>yr( ,l
,,--p jl t;li,g o"-{ld-q,l .c-lory !-rr ,.sU: jvi r,-,>tijl d,,l.t
.S t. .b tV.Jr +T t *5c; (|.*) t b t' *-t t\ \* .P.c tn r.iTi
,l ;;3t.u,ri tdrl /.r ttf tt r\:by ilj.f .tU.,Ue (Berkner)
OJE."l+Jl !-r +T.f crri, vT.rb.r )l ;-V<!2-,, ,31y".:"*r .r-lq

6r B r:r.., ; I .9 t=.jf .J bJ ti i | )',"V cs 911 5 r&4 - .fl; s-J B CL-
o{l t,>11llJ*:" ,?jZf G-/S r4.- -lj,o.5c*lrl5.,i,T .c-lo.r;r/
,lrrFJ;.rif;,-ry7 J:l;11, df ,llGL VT cs)!r) 6:-l ,4s

.€*l o.tJl sl y : 2> 9rr;J r9 rd*=;

jl Jt.f rrb crK.lr.r;lor,,f 6;+ U/.tr 2 A(v f crr'T.,r

,f I, OU4*{r.a;)btf a-.." 4 a.r, plsry rJs* ?p ,lk
i,*lq*?.r!;r-t\ -rlo:f g);rsdf g)<-r"+ 'trtv ib-J; h-i
d h? dj l:.o *,>l : y, r.5 l,r l.r: l, r :l ;i rt r*Slrt, lSs .f r., I :,l t<" I "-Jl,



J L rr$.,. ..(i .r5.r- f -ll O -it 
.>l > r / u c;p l( a:,. o x.t( s4i r-t- r

,Jt.- .t:- '>ls2>y"ti-f, l(J, Jl- c,.^a tft c AT 
",L 

,: o{ c-lo:.2 &li
lrKLrl ,>l:ry 7V ,9 .ururrbq.c*l -K tV ; )l; ) t sP F
c-l ;K-'c.J I .c* I or;, J-b- * rV'gT Or: Jj : r lory J b o 9-u.

6bjl..o oLt Jt-,-' 1l ,-!i c-rr S t-r- $L- jy .r$-- ,..t1 t)
lf b J*, Lt,jl l.r-,'5 : 2i; u, 7h Jl i-',J-l o.t\ s t -t -u I a:--;.re d-r;.-t.j
f t . t; u-tJ jV ua r.a4r,r L; ;,- I 

-r.r 
l.r- 

: 
I 
., 
r r:. ^^ d ) rd,. rs@ : -S y. .&

k --j )^" '>lrt- (t7y;l .5lcb; .1r.":1 Jri .t 
C.,r"\ dt: -)L i

,r ,rJ;,:.1;rl.-1..jjo2.r,, g ,F,.rT JT :ly r.j,-lBru , rU"farrl
.rs* l, Jj blrg: ;lrl ,: t ,t'; 13r ,J-.*g o.tst )l Ss ;l 6 pt l: rL=l
,r|-r 6:lc ,"r 6la:l.r,j, :.2.r,r-;frb, r {!cf ctljrt sgV ,Hj J66

'3 r, O y-,5\?*r ) gl rJ { L .r U 1.2- .5 : U; : l.r.; J d Jl=i rf t t f u,
ft .c-,t.1*" irT 1l lsotenhofen) i:$y cry.!:;1 (Burgeee)

pP S rr * -rL-i ,*;f,.r; ;lr;-"t gir tLlt ;A; u$P
c-tit 6rr.p; $ti JJt ,stre; ,Srt.t, 1; q .{U *y f t $ilstV
.pr, fi,r*; ,-F J.S cllr-9r;l .r.k" or..e ajrL.ry,r, oU;,.-

Cf .)- rr[.llory;.r-: i r{ ;gT;r d,r:!rr c,,Ll;- a *r€
J"lK csD 1-J"v ,lS ;l S u4-.r't,Li .:-rr ;:;,lt .); rr e .:..,ile 6,1

S*,,ott- r? ,>lsry.rt^,l (c,,.errK9l) 
"#lr 

c-,,.a 
"5.9L.51^otU

A--W 1l lju ol*y.hil) JT ;,i)" cslarLi t ) otW i,rar dtAC-.--

,*T.rli -t p+ '>1.*: t d 6 Sl*l uf ,.lr.*,ljLj ,-r.r (\p-,j*"
.bs€ J,->";. ;;q r:,\ at-rK rS4oys;;l2l r: u2V-3i)

yJ; .t (H.K.Brookel Sst9r8 S dO (J,.-trl! 14 cf

tr-" ,.er- - c*tj .lT;ry o,t, ,gf ,€; Ur; .KU,S-5;5;V or-
l.rJ 9 o:;'i tV tt s:gli- ,.,*Z bI ; o{tc*l "t, 6,Vi rl- 6'ef
CF ir ,ix r--K rl;; Jus;I ,: '>ls2-y ,ll ,f .?.u utr-u.

.J:E .f B d-*.); J 6 ;(*6 g;lror1.-r-!"f ol; or-ol.lr a;la;;l,

Y6

y j e j 2 t o t;,c-i ! c-.r; .r L" q !-r. \i r s r V -tt J^1,S\<-.r, S \ "/i U, ty r, 1 E I o r -f ,\ tsla ci 11 r, L:,. .,J 
q.! I L .r.; l;.r-; r -r,.lT ; f g f -rf 6,t

U,., t 
1 l*(, .fcoryc ium en igmat i cum 4 r . t.s-,J:lJ i+[ii f .l s o $

;l ,:t;|;>'llV s or-i ciL- ri)ti rr e-1 .*,* y. b rfl-r- 6l;lr:'1
Srt J*4 c*,1 ,* ft.rl.d\.-r oli( ,to-u l-t- ,.9,,,r1f*.

Jr g\ r,f jiKr2,l+qy'sHydrodictyon r.SJ-F*(+
!51^orlyr;l.,,\.Lr., ,-1V.3-t:1.9,r .c*,1 ;-b ,gr2l:csl: ;j) g>{e -r;li

JL r/1v 1.1r9.u { '>-lr!:-lrr di oS; L ol.*"r .,r; ^*J dtL
,pl:.t y d,:l 

("-l ) tl tt t s 6!\ -eL J L rr of c * I -)l o . t' rl : co ti
..rbr!.; Ali'fd L llo:y ,6.p.e

&:j:tv or9: lVi t l" 4,JlL" t.,y gnF er )l cdF ,ry

; VSi 2y- g fl.urtn;*e,r1Ll; JE dl.oJ*i.rT;u; p.*
,r,5.:*l C.t,;,I.e c*l dVU)'i:V a;t$^:,.- u,t-6 or9:

)q 1-^t 
63 jl rs$ .b jl lrl" ri" _Jt- 1 x \. A )9J> ;r s 9to,, orgs .K

j,l* \ r-,-ta.,r ,shu ua 'lal J-* ki/^:#, ,al.(: or{ Jr {L.,,
,lr; C-j n-ti, r y t r..r- ! cf ..r5 4Jt .e L r o r;j ) f y r Ji,>6.r'
cllrl ,r orLiljt.iilCE: tr.fy ,J--*.)t bl..rrb r1-1 +t.r' j"* Glf
trtf!-rl cr.pi .r-or,r, .lL'i,i ,.5tlr ,J-.*. t l, ,r-;-r-l ,p --u12.- ,l"t5s

;,1 .f .r:-; tr-. dLl;; crfj 1t; Ul.J-l!s, Ulr-lr.-,;>zrgdiacara
bt U-l 

( ure F\Je)i/l \ .rr\ qj ,.rb'r ;'yS ;t ; u--ti blr
c.,l;lr'- ,lt j[.f t.,.- .c.-t o:2, af,- uT;f }i ,".ry of .u.t crl5.r;l;,r,

;ln .5.$lr 1f trr lrKLrl by aJ)J..u"--6 ki*t 4ytS ore: flel
.51{+t.}, ,K.r, J.:*, -* ,:4,l.u,l.rr.f rrb sf t <<spriggina o9J

Jl ,s€ 6J-io)r Tomopteri s of .5lciL- aea; rl71 ,ji*\
.sV.S l.".;,# ,2.y ;11\,i.L"o:rf orBlctaessner a( *t'r*
0l -*t c"i, J k .iAt .-r>\-l J c. .l (Annelid) 6tU>
t +f el:2nr,.,+l+, jc .c-l o.:b.rr ,!r(.ij l, cephalocarid



i;lg...'h t t op*Oge.OtSI

,: 1 orl:rlri \s1yIt,t-t of ,: ot )'>lt1>y 5.Ji;p rl1.rl
,t ,;\,2{L cp:h.F)r cspc.,E"i* olll r'-V.,:.rt-.stn:.,,.[
r e.r, .g !s I l; r.5 r !1,-JL, da I 0J *.c.it * e t t' sl y 2 6 j ;l J UJ I et*
, ,gl,l L/J;..F &l .j:- \ AK S; sry 6or-) try L, L- rj orL.r:

4l.SJ .tts.rlty-ft S l* rc*,| c*,r, ,r.rn j*l .r: ,zJ-b
tf U-1.*l e^ \* uf \, orj) s2>.y :J :tyrr lHolological)
,tlsv,: t4T;f ;f.rf; 6 t;J.,g 15,trsu,-wl',>l=cya; +.br./.rb)tbI

YV

cS b.r S.r tgT r, 6 4l rl s o.,it.hiri r Jj I o Jr.; r,o 
tS 4r,r( o r.e :, : .u-;t L,-<-;,*

o15) 1) !U=f $.r- jt,;.dl.- +E ,-F or.n+qf+,";-rrT .;171,

\ .r Efr . 
1.* 

lr.r h d hr- b\7 ;'-l ;l ;V t,ri jf ,lu 4 -il :tV
,sbtf )-tt oo-.dtJT Jb r,t_ttf or5s a3u' rtf.- u ,srrf o(;
IU )l Ll ]rr.(,1 byl ..;SO o.uk-. l, {sympatricl .51;!.r."
9+3 U Jq9, dr,- 

I 4<!- I . C- I o J-i rj o.r"*.r, !.1, f o.tJ j s 2> y;- -b U., l rf,. 15;

-b :r ,f 4, &-l1,l.(, .U .tal.;; o:l: ..rl5 <.s-r,.: ,ln r: or.;r J>

,h.:l q.4-r gl;l-; dE€t' 9 .rL;t;+ j 6f ,* r,+tr*, ,uitr r,r:-_1
*t3.f Ul.nr s5t2l; ;*):t.- ft.{ t;g t(+ OEi 72L \._f,t:r
ol.,.a r, 6.::* Glyll s.:F *t-cf u j *5r r3.l t, ,-f s, i Jr c*t
;t t-f o.h ;l,ri- rc-l t*o s.,y L--1.,r ;j rl.rrJ I ollxl 1/ .:ti,.st
,.Ft.rr 6 t.r ciJ) b ,ti V tr-y.f c..-:,-l UK-t h-j tst) o:rs;
, I :Li dr.rr U c-.r, j I rc- .*. f t o * .; c,;r.r U .Hf, .-u ! .:* l,

;:-t'/Yu"l
lrl e.r;Lr; Ab q ltt1..yc-t;(" 3.,.e,46s1: o ,,ntf qt
.,* bi..r14 !t =t f S.,tr o..rq.1, e fr &- *i JL,,ar
,-f tJUyJ )tt/ i d** ,'o ,.r{ d s S\ -n r-.o ll;; Olj:- .i^;
.a ji xl hii1 Crl d! .-a.llr.r d ).r- goJ,: cJT,J-<r Sr..toaaruE
c-,1 ,r:,,.;rl u.A-*3 UrJlri-"<isjy.;e ,>( .,> rslti .rtf u*o *z,a
q5l.ojUl; u.t,lr4".i-$-,,, r dL.rllrl if U.rLFrf $ly:l*;6
c--; -L,1r c;! ! c-f t" lrr;1 ;,+T q o\* ,F <t l, ..:-l ,ti 6J :\

.: jUG elJlrli J'6; t* j 612 Lr-Vl t-.li t'Us.

t?



? - r' r .1
J d-i i/ u.i bj r .;* t jI L"'t t; rr1 L ra;.-:s l,,-K c^=,-a o; l_u I 3: ; I

J n t gu'l fu r i r t-, .5;t j) ( s- r 1, 3 j,,s rq t * r-t5,<.,
.sl^+-b ,p7 i 6 c-, uji rlt 

1,J) .r.:J- +u i., l.t t*\t 2-11.
o.tt j : 3> y.( C*--,,t :l : rl i 1l e tV : lL, cl a.t f *i I K ;* U;i
l ) i-*+> .j l;u I e(:, t b. c* l, +, f b -; s.)- J y J t, .f c_ f ,r4 rr.! c^r.;
u. b2tt J=-,trr:. .-)lL ,g17.6,:J--c ,.F ol, csl2-.e*,_il:;, df+tj
L6;ryg:p.,, cste-*q 'V2^1.r1rrtfi, .n5^; ,l^ll fi u., .5rar"-Trit4o-u;;l+'i{:, 6 t.t-rl 

"K 
.l.r* ,ss.t tr !1 r.r:-j o; S 1iitar;f j 

"( 
.-r: ,r;-o, ory O* o-i; ,r- ,-oli,.dy*

l, ;\;,tf ;;,-.f c*t.*f .rk_i"i, df !.+L;"f ,b *J*,
'6r.1tt.iu* .t'i ryU bs-),,-J-|, ! 9T ;*u s ,*\, uF *, , -

/cr.j,rrlt'ut!..5rrl.,,i? 4t ftf q"T I."Jn ;;-at a-u ,2y,
.Jo:.rt,>V5jr't;sv tS;rlj r*U )ty sr./ J-r, JL tf ;lel.r_2,fu e.b n,l .t tiT;t gri1-a: d! r;;t: .,- t- c,*r ;K._. ,-g "i:it tf gi V trt' uf c=i t, { c,*l ;j 

y. -r-: ! c; l: .5, t-*Jr c^*a I c* |

. .t_rk t4rl .J;rf Jl.j t|tr..sry te\i ,st<!2-,,1;Lr $yf.sk J-; u-.H t),f.rrty _1
-t o lrei ! -9 

.ua.r,r- c.r tL; 
91 

ls l$-,*,txtu, l* t 6 f t -u l+, l.e J l*
.J!-,,) (inf inftesimals) *-f -W.r, rt-rrl ,fu)lo:[L,_lo.c*j
\ 4[-' t* C] -t-* lt:9 iit^.,lcJ: rlr.f +L.; JJa c-n.;;91,u
id | 4 | .+ L; t f inite di f f erence f orm ) rr.r,-. r!- tc r.i l, jlortiri I

..rrT-u lr-r.: .rT I I ,. L t.,, i *-.t I 6 Ja.J y I
.rl=r" f csill sorL c^tiLL.ijll qW ,SoV9y, )l.gke.p..rr _y
LjtJ.: c.'; ,S s\iF J---.-" { C_ nn.r, jn S,CtrSri.

1l rrli:-l ! rl.ul ;r orti:-t 6L q 1., c,t -L, .{ u^Kur: Analogue Computer I
"u:,rr;lnf rrp 1 .>. gliu t)l!9 c.,l,*:45.a,r(;.5fe.r1T;

Y1

-(; .*t ,A/ c:r;, {:yg f f *vridlrr .s-,r rrst ,lt _t__

'4;.h*.st+r+:f rlLT.,. rt*-lf ,eL.c-i. (Merological , ur.K
blir-l ! g5u':" U.l: lSlest..: -lf <>j coJ)l rty rJoltrlr,
dr?.^ t- -l d! ^*lt fios7.^" tSrtf J c?_j ylr t rf rr; ,--_UJtl 'tC 

.xar rlj .b try l.t p-i o*.b jt -=-. ,g,6 
":l*y,iH * 6:L e-- stt 4t -> ,-v.Jb:r ,trr.rn.r",

*_ e'/ t 1j\ ,.5d, e cp, =*r\ bT.lU, ,>lra; d_Jj &,1"
d,aivT t^nf ,.s-u\Lra!*F"rrr;; *--[l JArro,
,-f ,.T .&"*U LUtcE-urk-r E iof ,.- 

^ db*-a 1l,>rt"e t
o r r t-l t,( l r> *>l,ff ../+ c; t6: I J: ;,jt- L tr I ,. Kol .*- L"i
, J * j, 6 c., lrr-re ;l ;l rl rt J t^,.jr.j,* u .., ! ;J 1l 6,1 2. c u;H ."-". tf4;F ,x-b+ 6 r\4r;; 6u^;f ;i 6.r--or- do.1.a 4 o::
'aa; ^;f ov'1t !2re Fr.€*olakr; t, rx:.*; ,t ,fu;gltT cst:,ttu 

'3& \ L.y.-,,6t6.:+ u;+,!rs.5r, **Li;uT
.r.:t:";--;

,jl.tst*

o.t=atj .r:1ti., t.h ,J-l rf c*l ,s.h b1 y-, c.*, e.* s/Ul2un-h-i (Nichel .rpT.(-.Kp ,_1.rL:,. ylr_ ,, ,kl.,1 l .5Lr, t .:ic/
,k l,*,g *, f ,Iu, c, t.r.o L:,,,,r-.i. - ;y" ., ij lr-rlt", i f\,.*l + J'--1Oj ,hl:l s pt;g c: j ,>trtcrUt.r ,r5b1tcj.,h csttttrr,rlta .rit-, crU,g .).5, orJA; rt*,T lcrin "ri *7,;;;",,a\ t.h ,klqf vlj ,;-.u, Jttr,u.trr*rrf lt jrr,<rVr,1'1,,

llortr:-l ,ll.* -lo.:fortiil ,Sprr- g.- -{.1;t,S ,glr;f ,lii, ,,

YA



evr.a;, ,>2lJo 1l:; ,f ::f 7V.&l;i;l ! 'E .* .rY:;t 4 .r:!
,rl,j q\cf t.rrli .r"i;t *f *t osV .? r^ ,d\ o$ s:U l{+-
V ft t-f n16r,., otot6 )tr Jr=e q5$ .rfi){:;l qJJu, JiU ,Sll ,Sl G\*

..:b.ral.ei rrl;: lJ )1i i>\:-l ,jl € fjK.ll.r;lr,
t* : ?Vt oylt,u ft,f *v UFy ;'l o:f ,iVl 11! .r,-Lx

c.16, i,t-r-uil,r,rrl.i:l.f*T .ff*\;LI". c..,:L C {gc,-^.a gV,
. ( Symbiosis ) F-jdr ( comen salisml rf ,* e4; crl

JrL, .r,Trr c-- f1iJ;l u:=.,. rl.r.; fl r;'".U, fL, csVtl i
f t t e-; e,s l,,r d \ rP { G r.r- .r: 2 *>ulo'ri, l'u'r' 2V : csl t cs.b

W, rF, * f csl t C.bJ.r l*. .r, T cd ) o,r.ir. .5 r l.rJ 1 ;.3 .5 r l.r; ? q

( r.r y1N 1).stlr='-t Jsi:s ! ";;* J .- o"vlJ,J=il.r,-r,-Or',l*''*
J-j oun$.-d\ ,rL- CU J,C., b,T.r, -6, d( s y 1s ) sbaf ;l

;Iilo$c>l..i G.f\

tl'=o,r,r,lb*l-|L1

#=o,'oqt&*Nr

.r5 CbF 1a a;$,Jr-!i+ ,i\6W.e ?k$T,r'f
.srr/ c-/)4r u-I C tt J:Jf .,,) S gy )lly xJrUll cJL

,s'l U.,r .S k*-.", !r:i- a, lr (:-

'riL.r or;j j* | *";;J.: 
t'

.,,;b"/ !t\s r te,

.lle,rrS y:S 1f),p

:*U F.t"J; o9.tr.. gL,.

(/ f \s,. t' Jr s ! 4, t -* Ly y c*t 5{-- C} at Ji ) J(J,
i^i rriL J,;'{ &:lo.p;l.f c..n^- c.;lt{e.rb.:,p .tX, u;>,..,

Gl, trr.rb r;>9 jj (StoctraEtic) e.\.F.rr, -ulr; oK- drf
.r)l-:-l tVl ;.o-utej! lf S"& &-l.16r.6r.,, r:trt;U3,- ot4;
.';T ,51.r:lrr S ,ht;,>;37V1 ;gg\qL:, rste.".r 2.ttf g l*;

.:rel un rl.ql, 4 ! G 
ls;; r-:t J.:-, e.,Vl-; gp,

crlil rf c-,t €to:s\u;i fV &.QJry r:,vtj er,e.. -y
.rtJT .str ^{ 

t, ,gt,;f ,, jl .,(1 rljl ;L; 6:lrl ,rb2..r5;-L;T rrtl
U orl 

6., 
B .,{ LjT Us.t ;1.r. t";T j f .q f r[ f.rr rt r.r:S u,i U.., 

"re 
b

;l 5 t;l u-r$ -b .;6 <! 
2-"1 tel j. r;f ro'ft l, .* Ur t.b,yl..ri-r, ir,- lt

Jr.e- U +!.f .r:LjT +t;.f ,!.r JrL; l+l.i tt .b tty J-t .f f-jT
..t, L ol: I Jr Ui tj,-l l rs * t )t d L.!L I

,tl.p I ( Hardin 1 lrir.r h b j,S : rl t : f S S tf t: sgl o j12 b r -t
J4-V.ri l-t? | )tf jl l.r.rT c*l;<-" .f c.-l.J-l dL1 <<rStllli.rrUyl

6 )l ,51,u-2.c,., U ..#l u# st 6r .f c-t c*it, ,i .K\o-rrti .,,t
f .t QT )t.Srt f 

Lrr+u: !) ;!,;r,[-t: lLrr;r .Srt.f s,rjt
i.teli; ,r;Lfl ';l;ut j:tl- Cb.*:t-.:,-fJ.iL{ u;Vp g;lrl:,

f.^, F.J i ,::.&l )t! tr l, .rT r,;l; ft ,t c*,lrlJ.r .lT \ <rStllV
oli r-/ l, oJrli ,,1 r -bU.,l ; lrr [l ..r"T .ul;rr ,-.,,T 1l oL-.il o.r-cli i.r,oU

jt;;"l ll.J cirL ;r,l o"Vtt.c-i-a!, (g.a.) 
'* 

q ,-i.n q, otru.\
.t tf..,J .gr-9.t-rl; :lu 1l i*-f c*l grt., Vi try r: oJrli ,J-l S
,>l:f y ttt i,|il.r-.fc--IJI(.1T..ulo.r-i Jr(,i;.r;,l.r j1U:. rSg.^js
,)tL. t c-l;U rk oL{ >-( et=.r.; Cr:rt- cJk-f k::ir-> J o$j
sryitc[:f s,t-l \.rr- bl2o ,5.,z,.ac.r.tU L lJ Jt U-l Jli€ S,:"

: c.,ti>{:.;t 4l rslra \f .f orb c.,li)Lil7 orLil L=rt; r(1l i\ L-
i : f-lrj.J:b t b2yilrlEr, o.,Ely c*irr .n-S-; Lth Ji c -*^l
,lj rJrt; cJV r: ft..*U.f be <<rS.tllii.r.clip ,)ylE c*i.,,-l

a >x',ik,

a<k\/kr
o >k\ kr
o<k\/kr

r F >t r7x,'

r F>t r7t t

r F<xr7t ,'

I F<t r7t,'
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I^JJA,. (f O1i dril;:>LJr.{L; H; sb€"' U);;; ! ll:"..f
.r;.* eb,l./t A.h -*q -u;t-y,.f

.r.6rs, Ol.ij L o& o12>.5l,olj.a 7$l;l,>jliz,6k+ ,.5.t:* fl

.5tal.rr 4; ,U;t\.t-c ^f l, O-iuf 6trt!,)t;'i .gtrr ir:,c-r;K-.
of Parue ,,J- c5l{<;- r tA tt, ,.F-rrlr rlL:.; t;rl: ,9rit 4L o-u o.:r1-

.Jilsf jte"Jtt r.,,.5,. (Berts , o.aL-i
or:.or crL:i +{ ot) l+t tw, Ut".$j}.,fr Ot+T 6+* Ir*-
t f u a-t.$-rf u;ro!xilrr.rTrr5.;t*- af :r.f-r.i;!.s-.
'tf at;1 7* b\.*-r, .f -r,r, olLl trr, d: rbl, ;U* ,$sU ,>,t

.f-rl cd)4J 4(l ,tI ;t6rL;r.9-r-U"#irrLt ,-r1.;'oi:J,r:ry

:OL3T d[g1i jtd- t".,jr"j

e.r\6e14ri:.urk--'t ;t, ,gudf ,ti ,s ^{ l.s.)lye jr,
;l ,;-lr+ l,.-.r rrt;q ,{,{.;flac c.Jltc-t{Oq o;u; Jrj*j ,2.F
e utf gr:trl,5.r- 6t6*;rr1 tr:,tr: of .,,be^; lutr( ;;*
,sU"frl4E-), .LU t:P c.rrl-r dU:.; ,5tr.\t-e f ..r:;Lt,, u...- , ):)*.

.-r.; lo.u,.- H:; I r.94;"

,r c.rLL:rt$4 l-iir-," 1r JS*) ..gu-.rI lK;tf ,, ?f
.r;1 c, I l;,- Sl^ " f ,l-F., I jl or, I .rJ1 r, r: lo -r; o r I r L i tft -r-,fi ,)
6"; 4;!* o,,.*e tr sj.trt 5*5,r,)r jts#.,r.f .r,:--a

.lu;b,rerlr, f t e.F ?i jl.b ,ll )l srS,r,
.5!,.(c*-; i 6 t-^ r (zulurana) -r-l-rJrj ,r rirr'it
't | *tr,-S 

" ; e 6-? r'i rf.; lr I t ., q d J L.,^ t u) 3 u> .tb
-,, )t-t-t Ury ;'l c:'K ,: , Sr-l p,r K.t<..F\ r, 

-j,-t 

r?" ^{

rr

r,nl .-f-r +;f 5:;l:lrt rTrrofrrl:cj.tU, &-1,\;rktUU
. + L;.-r u J p.r.e* c *a ri . ;t, f ,.-j, d i., ru.s3T ; r

pi) (coexiErence) i,; ,f ,; slt { c--t ,s4 AT pUtar
atru ;t c& ,{ :1 ,-,.t bl-y rt .,,r:a h ;t U-l; 4l Sr: 6lr, .c._l
,st, 4tKaV,f ,s 1n a, t)!,.rp r JV * K, i f"", r. "kZ 6 " ;,gUtq 's ^fc;rr e; *!.,r J=tu'"K *il,'urr,
ots;1 lrl I ; ,A tos1.rKr,pararneciumbursaria .lr.ye .r: of ^fri*,i6 rf rg r-ly rr:ta,:,f t"uu.tuT ;l u),+---br,4r r,-t,ra r.-r.;
'lr1 d-rr..sbl: h--x.o ,s 2 t:to:f Ju.:r 1 .t:tc,'.st#,jl Tnrt
cSW t: J-e- g-p\trf*, ,dlJl l.)..,rtjT;t cf"b .+-* iq'

.-r-lL ;, -,_Li.J- t)

0t rTsbtc*t.

V of 4 OF.f ,tt=:,i p* )t,:iS.;"-r;*(,- clrf: ;,l.rt 6t2
L c;l lte r( x, e x, r x 7 ...) rF .p Al r t ^t c-t f .F i lt 

1 nyperspace I
cf- Ol rAt;11._c-t f.,, -); ,ry tf u,fal L d:rl: 6.),-,eJI:i" ,.5tarl" yrl;" r.,rT An; g ,; .{ :2;u, c-L lHypervolume;
t-l r-! c;l-u; r.e.-. e d, ft.$rc/ J41 ,1Vt )ry \of c*t 6.r^t
J-(5 l, af (Fundamenrar niche) (6rH O,ji,, Ut^, ,*l ;;

's)c/
UT ;t ls tf -u.,.rr !.e.r:f.r, 6u; e\.^;f 6t*,: ft;r"l! 

1*.-- ciy;l i.*" dl.rb lnealized niche) 
"r^rl, 

JpT .<:
q;y )l6ly d...ili, t.h ,)-t ,;f ,!r: L j --tr.(- .f ,ftc"li, c.1- { t.rrl (h #/;-to.rrt.r..i S;tts 6,Jrrq Wij' 4t



rt rrr, cssrb .c-.lr;.1b c^:JlJ J+ JKf j*C *Ujl .s..,h
,r c.,1tb .hvlrUi€oJ,r ri.b:.4 -,, 6 ,rt" r4f 5: g ;!St,

. -d \ cr q;T o r".:T rst^ r-S i s .t' &- t o.,V rt- . 6-1; .E l"j F
,;i.r:f ll ceratotherium gimum , jf ,V:J t- r+ ;tKf
p .!, JKf ,JS.r, ,ft;;,>;.rt o2;- ,3iorl./le ,: { ,lr;JJ-e c,-l
,F vX Ln )t ( ,n.S .F J, ..ri)! + \ ( Dicerog bLcornie
rifi lf .,iLL, jls6,g&-iii br-U, - llb.rlrn;.;r.:.1=, .btt!-!,\
+f ,r:; t-l;r j.al e 2l;t ;, I o 1.,..r e, . + U cf dJJr J.::.J .s4 O b f .f
t+T A*! d)r':, 6tYtgW:b ur'j:;c.y 9:;,,lrlL.:;L \ c-,f rrL:.
qt ,ln: o2) rs u)-,.1o2lE \ (LL; 

^; J9) cstrb ti rf .rrl.r r1>1

o€f ;t 6*.6F 6a eSrtrcG t ,t 4-, oKf .*uo
t 3".t,cslu^€ ct-ltt'*lu.V oKf j);rr 4t f o.,t: ot-
,t(f e 6,t to9)r.:rl: *:.*;i lf-:-f ti.t ,stt s ttts,! e 6rr
JKf lf Jb .,: o23s 9v ,f ,,t;v,B- \ 4.f .ske ,-S'rr *

.6A rln;:;*,-:.L \ t_r.gkr..t ots 62v3V2
.rr .t, [.j,rr y 

=i,.i 
lr:.5,-rrL 1.1-. ,V bK ji .JUf ,t,>,1tJ& ^t<

.rr l+r b ;,l rK4l f , :er.rr .r1i r: L,g./- r: t r b r.A- O K t rJV f 4V

I r-,- r ; .u.e.i,rr orrr r,;':r1fff,ifr. * ;;i;t e'

+\ fl c-;.,rT*-'; r.rjlcilr qs;uel.L-.9 Gt+ :t.tfrt .r;*rl;
c,3lr :;>1 .lT L .r-t, !51#l.;iL s .J|b.rbb rr llse r;l9lj jl.Sl,
{tl ;te..'f t b2ly 61orVi., ,: ,{,L c.tJrlK u,;u kJ e r.rl-ti: t S 

":,\.:y' o.ra L,L j t^ Afl, ,*,t ;t - ; ,st+;; .* .&,, ., hJ Li

*' bi c.,=L rr r.llrl.r.;L- i,; rfllr ?,Vt ):t 1l ,9J.: :ry
,Sf 'Af ,V )ttf .'rdltr r,l.c-lo.u #;-r q,-.F g.f s.(MiIIer)

f U .rfr y-V h'-lrt .c--l of .>.,2n 2rl j( r:( pocket gopher 1 ,ti>
,t tu,€,- Gst;J.,g.rt T gT c*j.-f &.-: o*t S'V l"-;Ucf

r0

r;ff-

:J l* #rr \ + ,:r( S Yll ..jq.rt ,ti) 6WK f ;t .;f e:

cs.rb :J \ ,e JS f ;jL Ceratotherium simum ,-if ,LC

Diceres bicornis
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Ji o^{e.o.l.; r,JU, J<;4J) (Evans , );ltl h-; ^{ J--: ,re'
3-:3 gtr-:by.tclVr 0,l.$r,_/ qJUir.rt; orl:6.,i ,JrSl ^f l) 6h
S. passerina J Spizel Ia pus i I I a j Pooecetes graminus cS b Uq

JV, .&4\ .,J- g t u,: f 4t b y- * ow 6).tL:,- t.,.: . -r.:, !.r
:rt: selte! tiT 6;K^;,1 S^,Jr sr./

,:jKu, d) i"rj 'Su .*. 
orl2*,f c*l 6tsf v.graminus

.5, Li, P . pu s i r r a 9 .r5,rr rg I K.;\ b d;, 9 ci, : cS u J.p .pa s ser lna

o;2 a(st ,l! g&(y. dti..:.1 l-n Jr c-f ;(--. .:rl: -h-1 .r-
..r: L r::, l: : ;- : e6 F X ;l ue rp;e *r*;T. c...; lac.=-7, I

,K--;1+ oa;.L'rt*:.S-rLi,ggla*ft, oi .r,6 rgf-r r.ry
J',1; c;L.e oll-rJl ! e ,--- 4 f d* ,5,6,:f ;t.5rl.r,J b .u:,r, .rK,t
(uac JriJT.<. #trcrE..-J UU, Jy- llc.r-5 6"; e .:uty1 ,rS
lt* ,/4<* r: Dendroica d-:- *)sl 1l tf e, S 

jt tr Arrhur )

l&bt rs c-l J.V o ri /- / k!.j . ( y,f:) t i rl,i sr, ( Maine ) ;r cJ ! I

tst5t.glac,eli; 4 +t- qfu: .f s;.;rt /-j i \r[,;tr,rr tt're
6U I t 2> y t>l r;> iJ.lt; o)r.9i J t^:- l, : oi-1 o li)k; I & !.4t ? / f
Tr.s.' ,;f e,.-tlcs$:l; .u.rt-t u(e-rsb^;f ;l (lS.* L-; .;r:

:e*t ti C.)\
,,i.n ;t cf,.rB ZiL- g; capemay e6 .i- t, D. rigrina
,t. $s bp r;:,,t ur-t-i(c) {Lrl b-2t ,Sr/ r j; c;-r: .,,-)L
d,=t .t)rL 1192trg:2* Uto c;.,r rf-lr rr 6r.4./U A/1 6jly.
tt' j 6s:.rbtJ;-f r;l c-l ;(-. { c'ly' r :T;, ts.,ls J.";-o bc;rr
I t t f ei : tl,.5r L; i,*, i r) : 6 C 4-.- ;l y J L -rr,>lr:.> <, r.t.f o, j.;j

Je' 'J; ,F ,j.l:l r: o!7 crl.+[;.r .Sr,g..sbrC ts:r2i 4v
'rss'

t j1 t.;t*; (Myrtle warbler I &l1e.i- U D. coronata
g_V tl h- it r 6 rl eu; U t s l^ 4; U y 5 i> r :d t" 

"g.: 
rr .'5 L. ; f

11 Cjrr r[- l: r.r c5r- t g tS y I A 6 ] r r,;a G I L s- t r, 1 _ 5 rg rl Kl;\

rv

;:b.rlf rtj #-,-! tslg-utl., Ul -r--..a g,,li,
cratogeomys castanops, Geomys burearius
Jrl.rl- ,gtA€,>-;r.r ofT. tatpoides 3Thomomys bottae
JL 7.rr-.:rl.u l.r,.l.ri=r ,;tf ,s2ra.d-1.;li CrI so)jcf, l, C* $li./
? y,K:--; ; I S rs,ri li,,r, l; tr; \ d f t (d) l; r' tjT)) .5 taol t-r; I

t' j +-U g-* iceomys bursarius S ,;; o orb 
"-C 

a-.-
A{ I r G;LV it i q J :,, ; u-), f- : r1ta.; f gW .t;t ; u",{ t r- t 6 u,
, l\ t * y &-t f r . t atpoiae s rf ! L rr r.r, L; r.+j -r:-^r,*, l.:, {
^f ,5,14V , -* ,*V ; ir*..r1, c*'1.--L.o 1.,, <.5r!.J!:T)) ,t-Frt
1l 6,1,,;r; t)-^e ,se cJL y-l .JS€ ,f t; c--l *f lirU ta";f ,-V 61,
r..rrL lrl.:) ,sr( jU : (Srt...r:tr.t .rt rT ) 6a4;;V ra ,[,8:," ]"1;.,t

SK-t As- rr(cause) df b-i ^{ rrei u, ^;;tllr(.i6., ,,;tj iSt{jJri
t:.rly yl f ft .,-,1ut(u, t btt &, ,rrr- .c-t .ri +Ju .JTJ,

,t1 teT *s,.rJ, -r.ar.r- )l;i ,>- ttf lt.rtjT t..:, , jt*, dr;l
..t;l,.u"r:;;yI

Ploceus try* u---;l o.r-iL L5l^0.,0- ;l tf u (whitel c-19

2 5 o;f ,5rlK^;\,sfy csVJl i(Mureru) stt l\tr )-12- r: 6 tt,
,: o:f o-.tl.c-.lo:l oJlt.,.r1Lid .1i^t nrL-.rr ,.*rt c1v"t t Sltirt. ;tn. intermedius cabanisii J *UO f"-C e,t-..r^O
.5tallr jlP.melanocephalus duboisii r3;r rt*.(-rf .5tae tr;t
jl P.cucullatue nigriceps j c*l$)o t ,J"- it r-f S 

'3r*9 P.melanocephalus duboisii ..u_:t ,c/ oL_;L; olr_:_
L2l;e .,sLu rgrlK,;\ ,s66lf rr &rt- !p. cucullarua nigriceps
,>jlL ;t.gtckJ bI .,,l.rr .ry:;t.fc*tJt:,." !r.rr.ri* g 6u:
JL ,, it r-f $lr:f u" tp or)-.f6 t^.1* lr;L o:y pllr]rf]arr;
tgl\ ,fs.t.r2b*.r>,-lg.:l.uk, er-tf .rlo:.2 )f .5l^4?r? ,-i.,sr,
dh. dril lUJ* 1U.,, f,.*;,_r"..tTt 

c_t J:-ufs,,lL ! Ot;T
.-trLar" +"1:l
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c4K- ,';6rr.eg(-..{j!.r af a $r;.<jrJ.,lL.;
ol7 rf c-f c;rr jljrf-, .ir.!lrJt:.;;.11Li.;.;LU ;;,cJ\lgye
; A.8,s,,ty6LU,ti rt;.;Jt.StJ\,Af c,i, jlr-4Jl .-fr
D.Cartanea ;,.1 +L .(- =B r Dendroica tigrina ,rr J .(--

=E r D.Vir,cnr,V $ r,S*=D r D.fusca rsr, ru 7f ,S* <,,
, 1 ri,S, ;t u,Vit r D.Coronata ; I, t Ji*
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* ,Stt gr t F cii cSr g st 
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r,stl1es ztg!s2* ttl,-V,>r2,e u'

.r, l+T o d-.- ! c-t;i, ,>lr:,- ,K-Xt-r:-l .tlrL il.p, ta;l1rr l:rl:
17-l & rJy.dtrc.Sg!,crbJl3 tt ltcgr cs6l> ! t_;lr*.,b

. t.*( g ipt,-F,.i ufi te trr e s 5) o rj rt,
(Black - throated green ,VS ,!" ,S* r D.vireng

lldrl h-1:t l.r,-l..j,rr,t.il; ci,: cf l.lr,JL:ar r:1,:LLI;warbler)
c;r: ,,[-r: ,s c{r- f 9U A/A lujlsa ,t. 6s bp l.e { a csjK.:l
.t)* ,./u jlta:c-l rr,i'1 ;l j u,<e o.u.r,, ,,-l ,.if e,g- r: t..!, L t.r.r
.x ! .g b*i S * { t,fu,>l t L- 5 s I u,J \ b rr t:r3cl o+r e tr 1

1l 5 1 JV .r:.r h.r * 61 2 t> 1[ t, t JS,s, rl(J€irr S r r r;V.l l=l.rr L

d)* lt;j..ur 6.,-lJ, ;|.yitiorl.r.; c.,rtg ,(,1-l.f .t tst,g 9.*
. :.i,g f ti,F b-lyl ;l e c.-l

,, t.r-, ; ( Black Burnian llarbler 1,rf, l.; fS*o. f ueca

l?la ,srlK4) firl b-7tl;Su,r1j; c;rr g;)L c*i s>. JB u:+
fc-l .r,;lrjr.;l.i cjr: ;!l: rr 6, {.dU v/o b)lta ,n $.ll'-.r
lj.; .5.+:..r i *t t*llt lacLi d-!:l ,l+ trrljrt-.: rJ* ,Sb)lsa
o.rr-r c.,.2J1 tV;lt, Jl-rr .t!5 cSlt. ,ft g; :J,-l...i rg t(SS

.-uiL,rrD. virene JgiL,.;t +l; u6 rty €
: (Bay - Breastedwarbler) tl V rS* rD.caEtanea

ollxl clLar, 
"-i.ii 

jl.r:-;.J,.Ur,r.1i; c;r: c,'+\r r.5:b,;i+r:'ULt
.trb sy5 f, C;.r: 6f ,r 911 ,s ei € o!-: ,r>11> 9 u/F ,Ji+ J, ,t
,trtl fr;tj rr/o Vjtsa,n 6s L*t.p y 6;K,:\ pErt h-gt
lJ JltJ i:, gr9r,o l.:-l o-u, oJ.ol,lr rl ,.Sl^jlr* ,(*( ,jiiO Ur:f

.d.f J. +l ; ; 2 :tal: f rral to-u7 6r ttc-lrt.r

,jt-lr; ,.istsdV s:.r€ *ljr rs1 .r:f,61o:1.r-,. ,t-l e)1,
brti; .r-t ^{:.,2-t u,tq.r1.tftoirdlri g-jt.f csto.iJUuW.,*
,>1 r, .- ;lr.r.*r .5 la r;;,i J:, )l(J J L.:- I r,r- . c- I o.r-i ; r Ja Li.r i'r r,
y tuf Ltrrc-oC.;rr ,>glit Jrti;.rr (Eurytopic) d-Fd Er{

rAr1



;$i .rr .c,*lr,-)i sry ofi:tc.i:? Wr., ir:l ,gior:f j cste rsrrsT .r,
ttllbl A>4 t Cly ,hl.rr, i.-,, 6 tiC ot-: nf ,J ejr (f)
g\l ,:Kauai Glf ,.Flyr: crKc.,UlL, GU: rS€ ;!i; ;trt"
:";jq .f tar;J d/-l ,j;lJ.c*ij j.at ,>t ,er".aj .dLr/ oahu

.,:" tt :+;.1 ir;.r- tfi t' I \r: tt r! t.r(:- ; I c ;r.; I o -r^i.jy .i U,1 lJ li
1t>*l 2 ; rl j $. r" ra fl<;l,r, e l.,,o,.f, lir r t Vi C f ,l j Al b

.3.+ !jl.A.:L 6u,;.tl-tr- t,;f a$.-f ,c.sponsaris
1l .f c.".:li f Wtsgrlj.iirunicidae lNereidae lltr.e-.r, ;it-

.+Ucf r,-jiiNereis Cf . Jackso ni.K72t ,gr;f
I d.l ,iC o.r,-r .(! .5bc;, cS, ,.LUt , c. abbreviarus
tsrt 3"; .k tf ;t .+ U J*v $&- 4:ij ! c.J 6,tq.]; ,ee,
1 j; Perinereie helleri &t f +Ud tfu Eunicidae ;l'l;.r-,

.t.S r-l.rltorlc- I :ry r]lt-;u;,r j tf r l.r,;
eJ.t * )i€ c,i! <+ db.-, 6)s t LUt , c.ebraeue
;l uL1l$ f * !-f .c-lo:.2 qK-' ^*;J c.il csw cstt-r j;.rt.r.ok,

)i€;f=fue. helteri
f 
tj trr; .r.*€oJr.r laori..a1 W S:t l\w;C. chaldaeus

.s- I o.r.i a[*.; ef atynerei s dumer i I i i ; f r! I 
j;

;j c., l.ra 1,3,r I I t J : t.i g c.i ! .<+ .5 ta r:i, 7 t.r--c ; c . rortu s

9 Eun ica antennet a I I .rJ.." I .g l.r.e r -r-: L,rr 6 o i* rS l.t t r.fi , r- . f;U

I r Jaii,.r..i.*, $ !.# Jr L r c;r .5 r",;-l 
,'il.,f;' he r I er i

aft-t ,sbif 2;6--e 1'5;hT .,, .raeK--; J-V tr.!-!./ Xj; !*f,
t, b"*!rf .r^!rs# (Radul) g;)jrlr.5t6;l-Ur L$J)ti 6 8g r5";
u\uf jl ,.sr!j ,slf u.rj:.,tr :r-r rstuf d'?t- .r-,rir-, t;'
, f- r r, y4 r, . t' r r, j; ta crlJ- )t <Jt 

rs Sr:i ? r"r,. ur-oi,i"' ".
. c- | o.u Jrfu €, f ,-* jt K-r.,; f .<- jt :J,-.t 

d t;
c-,lrlr r.rLr !.J.* l; jlrla;l ,{rur:f ,g-2,*,, gldc*l,rp.r,

f\

at\ 6 itWrti; gL;.i-.o ..n:L c;b .r1t;.:'--1./ WT ;ltllr ttlV
3*,<-.,1 fr .:* l .gr hi, cs Wr tr cJe e, : ;, ut oC t r;, l .r ljT,r1 l.r-

1l 4l g 5.t1.*, t,, U t: l/ r: til 2; g 5 az>l:.5 lc 1.9:- I cJ Ljcape uay .rrJ
..r,-L;^,-jij;LaK

r.t-i,L r:;lr l-r c5)H oVT ,t-tet ,Flsa -<* ^9 bt€ )L*
u; rl : rg ;^f ..l tt .; I c;" u .f r,; t t- .ij t rslu, d -S \i E.r.rt tr q + u Jr
y.2.-' $.2f br: fl-e, .(-rui , rF ,-r4.trl: u$-f 2c,li c.r.-3

ir* ! r ) rf n ; r,-;--l "S J idc.,.e l; r,- I L e -u !,rr,s,'fr{ S*"r Sr t b
.(* U tf ,'p-L-r)^tl .srlslr2.z:-.ocjr.r.5)!., t Su;u.ualf ur5:9
U J Jb e^.crt €6 S* ^{ c-l ;,lr:,r:;lJ,c*-J "b.il./?5

.t.rlt ,$;.-t12.2:-e a;12> 1f +e -,1*.e.;tr,t.r-r j ory-rl.t-L U r.5)Jb

l.r,i, .5.9-:..^* 1 !,ll-rl: ,*\ f , tl q- 'S* t G*JE j< -{*
*(* .c*lo ,b tJ,g rllwi j\ttrf:",y *{ ucV;.1lgj\ ,}.tfi:.t€

., l( € l.t ty*c+, : .;- U &, j ^:a,S* r.,i I \ ..1:+ r*.,U -S
llrcf 6 c*l,s.rl!,t,U j )a c-*1"f tl "=-,5* t^1lrr
,5.L- .t7-y 6lji GlslS.T- t lr:r- 6,rlKr;; ?2 /6tF,5 rl-ui

,/ty, S*- t,VF f s ,*].5 ,sk<* ;li'.alb rf c*l st( ,t-l .t
.c-+4:iL

;l crr;J\ V i e-.hjl.-.r;i jsr t,j.U SrU.,t=,2K -.3*-
.c*l,;-k" ,Jr-V

is Wr., t roi t rl yirl + b j |,-,(1 . 6j lra,r 3, ;. o(, ra,d r J L
(Kohn) ,tl{ U-; K.urriu" 1'!licon,ts ,/r.f ,-* ,F rP:.*
t'[ r r J1 J> of c-, I . -r- r[J*5, u ;,; f U t- ;l u,,-- ;,,- I . r:- l, u-t f ^SU-
( I ndo - Pac if ic l -S - u,-f rLjl rh &L:.o rt 5c- l o.u .r b $T <, r- l

t tW,'*,,,-^'t t- J' t r*V r tdc F . -v :- €g u- K, 6 ra 
-,4 ; I .;'+

.p J "K-u,:f -tS ;!u) tf a,jl.;+ c-r;,i, ,ti S-v ;t rr:
ft alt.r .-,,lod-:- .$ Ft t)rt t.r.(-:; ,V -&.-6-" n, *:.+L

r.



.,t df jJ ul-'.i c+li .:.rr Jt JLi" dl-ortr e j rrlji,r,c oJrr

!1.:- dl-ir cStgLf.,, t Glb c,,bl.e r.:*:./l.*:;l ,.ry $u u.l* ,ff
Otit t4T ;l .5lo:Ul6j rV 6 llor, jT t t, u. tr rro.o;;i.t -l"l .st et*:T

. +V 6 u :rf^, .(.,-,: .(-; f* e Jr- \ K-L<;! u + t-.r
,sr()v ;l ,z,a' r---;,1 .tr tstit,sr(jV !t t-r..f JL rr
,4V J-)y c* t ;K-. .g I 

j-i c,, b b rr cr1 l.e; ; I,,.i.4 Jl r c* I ; t-:; L
;l o\,:l6.uiL )1r1.,.5l,g;l-r;:r.r ;f.-2{ rgU,>.1U; C"+e.r r:- oj|It.rr
jl .s.rk.,,:..ulci! ,9r(l!v,nucia s5$r,frr tadf ,::f ,rU, r9lr, :.rly
crli)k;l t # €lt u. c---.ol;l 6t5t.rti):;l ol;lr.-- ,S1.u.,f
c-*-rl;lr.r-iL,rr d- ojl.rjl;r s:b ks JT J(.1;rriorLrr l.fr!t:;L

'utl:.,;, ct rlyl
tr r3 L-.rr ( copepod ) .5 l.uy e-f.rr ! t = f \ ri -, r. .rlr-,,.5 talji
,r jJ:;l u:f g* (Fryer) r,lj 6 J\,e.ciU ,tl.t,,g ta.r*-t,
c-l .r.r :tb.c-t+T ,sl!1rr.r: j}:it L JoL;.,trr dsr+, rr! ojtrt
a.+ gLLrrr :2.y 6lat€,a; *;t .,,T .:;- ,i"r: f .f k"K=-_ j.t, {
dl^J.ar!,t-) ,r o;l.rjl o,V oz3g.rt l ,rta-i 6Ui bj.t*3i
rf Jqe e.*€;;*Tretlt r-Ss- 6"; e|lf loiaptomidl
,rf ,t (,,r+e .* +rn) e q 4:ji ,V,if rrr l, r,rT.,j!c.r
Jlfll 

'F : ,ir r3tt ut ^.r3.i .r: ,{ ,paradiaptominae
Metadiaptomus J Lovenula falcifera cSLgU.-f (TranEvaal)

( t J3 I . rl o J.o tLr t;l 2; g *S g rf t ; rnl,t ran svaa ten g i e

,s 1., t_le.r" 4 ,[it: r.r OLiT ,.r!Cr , jy ,t-t,-Fg ;t &
,t-jt by dc;t olr,-{ tJy1sft*.flslnqlr, j|.S L,li rjr.,

(O J<-l .ato.t'tf o'Jthr laerzinl
I af e,rtj-.a ,-U ,gUdf rJLr.,r rr.rL--b Cll ttf;b: gst.,,r
:rlr r1-3 uf - bAc.ilr)_,r lSs" 6"j eUnolyarrhra u-:,
P. vulgari e ,oglK- \1. - y\. Jp".<!2-,'p. euryptera 1l SrLr lf
tf .ut* A. - \y. J*yp.remara t o:.* \.. - \t6 Jpr;\2-,,

fr

0 
c.sPols^Lrg

/t\c.EBRAEUst <.1)

w
C.CHALOA€US

C. ABBREVIATUS

c.cATus

gtJ-i,& C* 6 *

r.,i<-

2t gr bi rr! o{.2 ,Jnu a* .*,f uConus ,-- 6btf
q L,rr,3br:*o u;5,5 o gtQl- )l ty 4.rsst:l/|6:jr.jlrb

!.rr

id
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.,l-L UL! rt l^.;f J-U jl *. ,srtb b 9 c-,1 *f ^-a ;t ,5;1
e.rn"ior 6,;f Ar4t, ttTSt ;t Gi ) .l€'r:+ .,-) ,t .$u, 

"f 
t;

E LP.st^VT;) tei P. rongiremi .rlt.1b ,: of,rlU .,r o;;,r" c.iL-

,ilJhtjU ;l\.t-t crUr.- ,l.l.ty€ or,) d.,b+J.:^ JFI{ csr9b
f, ,En"..rjrb.-!,1.j (cryptomond) tas;*;- f :"t-su.S-r5,r"., j;

+ f 
', 

u- ;,, 3, 1 r5u i f ,S t ; u, r:r..:T sir o .r: o rr : u 
^; f ,'-t- r,

JL.r, r.riL c;b 4f t h-;" r3rr;rsbljr ir-"":,r-lf 
-t 

y

q +.Jt-:l-f r F or.l: ol5 !L=tell:i" \Sl4i-t.,. teT eit ^f
.r"i,\.f b Fl !J..l:;" .5toaft;, b tr

€t; ,e,sl.rr-rrrlj.i .,.:..; ojl$t +\ ft.f -9r.rt;,r,.tLTr
! t- I .r: lr, lj L €"r, rry . f e, l.,r tjI. :y,r, F, t P o- rs ;-St
S \lt:2;u; S;t.t: J.-t<-!.rr 6*t ,>t ** rr^" u 6ri.#
irl...(,- ,t,-Jd €y.1.>frff Ar;=.,-f ql f ).t.tA 6tar;f j 83..(:-1
,slyT ,k fe.o.r,- tf SJ; :rirj .5r.eJ> E hn ^- f tur ,J-l.l"i,\.r
.K- A ,1"; < e.-l 4f ol: g:- .r *,(, rr..f.rard .rkj ,{17*>-l
,-6 l+ntr riJl: ,f "j -,n c*t 5K-",F1<.. "ur.o ,t(t-, ;lu'.;f ;l
j"-tl,- ) ,'SUJu.,*ort.--o itr r, ,if ,- 4;i n ;is urg,
b.ipT .sl.r- J3ir, y ,: 1jn jj )t .g;rb v .K-t n;f 5: e l:2,,t

.r$.r -,r .:9!in ;9: rtf tt dJL.r, s!./ tgT .11.r.;1.;: r-9tii ,rVll
. t t f C? L-.,:.r: WT .* U .,,- t.r- .^*{, t(:,7

,l mm.

:.rati1 :.1.[r i.,r; 1r ;t(.3T,5trLr I

;l u*scrb)tld;uu:c"tu ) :'dsll,.(,4;tt.r-lt "ir \
,.h ,)*l \ ,/lr- dblj2i rirlr rri'.,Jtt, :r;n iib' c',Ul.r- r .lbtJ

f0

t"$-

,Metadiaptomus transvaalensis 'r+.4!: *f ta{ tf

iy .gtrspi .,,, p \ f Lovenula falcifera ,-S t st.].-r

."nf arf 4rt:rl:rs;.5 al.l'{ Sl-:l;

oJ3

r.riy r: Skarshultjon cllr: 1l ira rr Polyart hra 6u.'; f g; ;
., r- y.: f g1(.{ rt it,.1 -$u g.,e !

ff



?. ? luq prlfts. mat
r. lJEltt ...t
-- ? toq tt*tGa larrito?t

- t a}..il t-rtb,

1Jg

Vi ,-i* g,tr,.Jq (.#q) p-a.berri r (yrr) pipilo fuscus ef
J{.Jrtr rK .1 

I,r:ri, srlr*

.?r :Jb c-ld,(, €/UL!-l Al {jl )l * s-ltrfortr ,*r:*;

,r .rU.T.-|.K.-Ll'f.,r U r,.rT,r .f .,,-UlL,.t 41o.r/pti jt &etf &* ,sbtf ,;1t ,, ic-t ,[s.r f\i 3u; U. ot^ufetV: :t.Sg etf "f,..- :lal n r/t r t 2Vt r,t; .f r2.r,,,r,

Qls dl->t ilr r, .c*l llntraspecific) ,stif )A: +8, J,:
dkJK- rr tr&- OtjT ill'-. o*:1r.,;r-1.* t{ s2t 6lo.tc-t g>
6tr.tt-:T ;l6[e2.an { $ ,}r, )t:, 4l rs u)rof ,*rlb ?t'G jy
1l c$29s irLr.r dt rl,, Ai ;s; UU, U^g .rrt.r r;*.1 ,;,Ctr_ ig
P. aberti 9 p. fuscue neeoleucuE ._rlfrUq pipito y'.-,,.f, .r-*.(r;li; -t. s2;,si 4;r,i1u .f c;Urg3,T 5;r">ur
'.J=-9r,. t{:i t$:l.- Jrb e! ft S,>t ,.,-,l,tyylr,.rtf i.rrl;
iV :* 31lll1l.r! gU,aU -tlb ::$ ;eu e/6.rtr,-t.:1- k1, .sVi
c^g c1E, &-t t L:* t sL..)- :ry if 2:jrL:e .gbc -*> L*
JliJ JL-jT ,;f 5: ;t S-t o)L.11,gt,;fJ-'r, k- r-*[ ,t1rT lr*
7-r,, JtCtr, .rT 1,F ,f "; e-'rl$ r.;-9 s.&,, ;f S ,.5.r:at ,-
{; 

- 
t c--l r9r2>,t,,g1.,1; ef1,uljT cJ9t.r:r o.ftr rr.r.e,.r^tr-

W fj ,r-t Js t.f Cru ,{t; ft;- t; ,t a ;t r;tj €f, b.rrJ .l\
r rr lj I qj I /i o 1i ;|7) 2.Vr..r-i L c-! tr 

7 * tt i e .; f OV r rS _ J
,y';, r \ rs.K-r rsp s rs.&: rsl t p r,; f S---6tr...,r rl u \ rs r.r
dl+ !i,, t ;al .rrb )t: 

1ss 
tf ,sl-r.c.-9 Trlir 3 Jll ,;f 6t.^ ,r-

.rr.9" .{ ;, =;,l':il 4 kre d.1 rrr,. lr_ .rllr:\ .c,*fa;f;i ;f
Jr (srobodkiny ;JrL *,u;;r:L jdlirfa;t*
'f ry cJt*-l gl ,gw1.uT c-ro (Hydra) .r4 sur r&k4lr;T.rrl r"Or;T.glrr cstr* r,tj.,, KJlf rl*,t) 1# tsa*,*-T eli
S d ; o q.itr a.-*. oT rV S rt..;f $.rtt, g 2,; f e, i d C ; ;dL;l 1r ,ll\lr.5)t, cl;fl.:;L qrV u,.a;tL pr, lf u.Ur-rrilr4

fv



velL,:t,-fU 6t* w,f,n.lawsoni .rrl: r.9.-9 eii:i" ,gUt,r( S;*;
tr Jt- r: r.uL.r, -G 6ir^, .:T ! -Sr-.r j! ,rLU r.r cjrr
$ lJ-:, . JUai.," o 4: : * /.5 toor: Jr 4;---6 U"* t bel Ia 9 E . morgani

-[;l : c*l;U -,t-.1 tinrerspecificl ,!4f ,.,,: i6, jt ,fy
,*! 

_bT 
c.:ih" ,s:f :5t^'-" <1'flryyllrti;*. ,-Ftfi:* rf -t-tt/

V 4 f J &,-F / r r,{ c.-l 6t o 1l at, ta 
^: 
j S-; r, u1 y c,uy:; I JJ

.rLTq !r,hi/ ,svdf .f c-t 6f.*.rbilf d* jl .rrf u,4V
. J.a r,rr J=*t I J b 1l;-,.5 la c -*.- rl1 i .l o : 2; rj; l r r sl- 6 t^ -Lip
6 Al f lc-- I u, tir ..li U,/+ -tt f 5|,tr_, t.g L [rr rsU.-F \ J-e r, \l rt
,-&. rsl I c j'-5 t',i'L.t 2, .r..1 \.f <, | + ! U ; U e f ',rlg r r rb r.5r9 f t ; r-S u ;
-uj Ir s# ki K-"j :J E .r, : -u, l:, 1.,,..r S r.; V,: f , c*t- -" f, f^ ifjf
J:" +l; &c 2t * ( J ; S.r.c, lr:- 

-, 
r &1.,r;4 i r-t- r ..r:-7 J r L; 1

i ois!*s;'1i6 uru,-,t;q:c*l.5rb .!rlr Gl:ll S-; J otf
jl cS.rL-ig:l.u;lJ<-b UI d- lfrAuchenorr hynchoua cl)Lrr_
C,rr 

"*K&rr;i 
5 u*.gtac -*.- r*T )t! tr.st.Jr*. ,*uij

c-l ;f-:'.,St"tf .c-t;g )rf 6.*,c,Ej; t.rK C &l{*,,>tr.:.-
g! i.:siist r*€,sVJ'\;r e:f ,,r; ,f t:\."r, .'et:,.*!,
,tl.* l4lji :ly 6:5-w oi ,sd ,.lq k-itjt 1 LoelL-r: rb.rt--* r .gyli
dStJT L,rL,atr,€.2*-; ;7t o-r, .($;.rtit1,r.rt: rto { r*,
t t.t, EV q t.i.r r., l.f \ t, y rl.l. c*j .r L; ttl.t2 ; t.*\ JL,ie UVK i, U.

r.i \.f j;" t ry.Fl; l, l(:T r L5 I .(, I I 6 j r\ t-g 
^; r; d -iu+, to orq.jj

.*-U..r \* t J*t bi \ ;t.t g :,Je s.# s:tly ;-..r, r $! dr^U l1-; c-t;(.-. c-6, :rly 1l c.*. t,
clt--it' i (commens^tl ,f hf b.ls, e.r-t-1 glrc/ l^,r<-".i
.r.*d .Ft g,TJK { *., -<- 5..,:trh .t;tf .* lsymnioticy
) -t- e g i :i 1t : 2; r: ti4-;,..1 ! :.r-r h- ; 6 : rl : 1?,-s:f hr o r r, l:
d,"'r dyil ,f n;&-r:.,t"i ,2-2uJt :-t b-tr )ts;1co; et- cr-l s,Li u.oL:T cil6l. il r*V o* )st Jtd-l.c;t: tat; :2>5 5t..si

f1

uf ,* -_- ?g ft.+vsqir J-,t af ;r 
",vc;r 

rrt. S {.t
d--F f 

6 q 
^; f I 64V, ?--p t l.t s rt ) s t, 3 r.r l; L 

"uj., 
., r=".

btr* .bq,dq+.il $lr.*.* i6-t t j;-'{-:*f 4 "q .r;,! ,-g,.-u[rl;;lrr c.,-,br: :ry ;21;l ;:rr>-tf 
,,;r;.< 

"5L-t JZ*t t*y s oV.? !_yu .f c-r .5; rrL.a Vt (_ L,lr,ti ;rr{c*|6* J-;r:&f ,llb.)'t'j,o9 (skeltam) 
f }(-tSf uf 4 ft *f ;r.-t ;t c;rV ,kt ,tl.1t"-r.-t; qlrt-r1L lJyy ,sbi-S

*t t*l d*.l .*1,. c*ij -hi- ft , *U. ^z;): f-: 4-S J 6F.
,i .Jrtb.t! -r-_lf L orl,..-o ut; g ;.,lxf1 f; t ;Jr*:",xf 41 r2_*.
,$t f ,4V 5;- lrrr ..se rc*Jh ,Tq j:b *jt ,f cs{r: p i
tL*//;>t(-t .t.;€ gV,a.^c 1l)r:#.r bi J* r*,.., *=^^Lg
l, ;['.r rj; ! .r, 4,f 3 t . t r CP ^stS-_,t! * f , ) ) t.f t, t, F g-l
,: ((rh,-\li)) ,:f ^t.t-rurrEq c^,L ;,lrr .r1L"re .rUT ara i ur,
UT ;U )rf {*t) J^ ^f lr- rrl.r ,2-5 oT .tt Ht K rrru, ,gt,.,V
{f .*t;,<-. .futh* \4 *.} 'f gts r, s4 Cr,r .r t*-
,ttl ,t 'd!.i6, :) Jel;l.,,tj-| uls,g,s)tlycr;.,arr.q.il!;
.5t6,T .5Lory u,f ,ty tx €-rlo-ri af 4ttonr r.rpt;r ,pt ,rf l, o"r, I

g .1lo:f ,.sl* *Sg JUil lJ;L.;1; c5t^! s €i* ,:;t* ^t ;;,r..r" \ n*:b.,) t S.DrJhri*r ! *-E Jr 6c-d-j 6t^L.*, ld,t
\ Gl )l' c..*.3 c* I ;.(-. ((, I + \ Ul 

" 
f dV u+7.,,, . c__t iK, t .rul, t y

;\ 6,li;j c-r!6J .{* irlJ1r.r,Tr.r[ jt iU,, t) ,r._j _r,L; rt*,1

.r, .s!./ g- o1,r* eU.,tlrrt {rf }:.,r,r11i, :rb )el rt."-,t
t vrv " ;*- ,c-*l CP,r-Slr ,, Uto .<be ,V P &j! cLi I

.rrl, o t(:*,-1 6l Vl o ;\ ul

'F as.t2 (Ross ) u.l-, cStartft"-r lf .rL-..:r f-rk: p'f*-,f
G.i Gt.t7 of LawsonL olf ;lErythroneura s,-r> ,l r*i *-S
6y t.c-lo-i; t'lS 6gJ-,.;lefut"nus occidentalis rL:
,.: uj*;t ra*iAv.-tS Ju.j e! c-t ;K-"" "f 6b -r,tr.r.,,r 4.

fA



(r{ac rjrT '*.ttf u;.rTcrrrfl.r- Ieyf .lSt.J,.l./r-*./t-U
ur \,-lnl: ab$l r: u,;f 6r.e,l.; ,.5,-Le ^I-y ^{ c.*,1 'rir^'Rrthur)

ft ,f ttf u^.)-,1.1\.*,-F i rfVtt.h.,1'-a|IjJ (rt.t€.nf,!
F, jl .'(1 rS', 5"; .&q t'brtr ,;f 5' 6't:, cr,;T rr o;L-
S; 

^; f AT i t\tt .b :, y )et ;t ;t*.,1K: ;,,- t . -r-i L r: U 
.,, !-1 c*- lt,r.

*14 fe,€.t--;..i- r r .rT 1 l r.u 1. Y ; I,:5 ^f ,.9 : rl y, : tii< * JJt-
..r-lU c-lb ilta" c-l ;K-" t.i ,-* (erU1y

j\ .sk--rfi l:.K-t.t(^t, ,n t- .J-t €* )lU^:f tt^' .)l.i>,1

,.iE.r ,.,! 1.]J;tc-16.ru uri:rJttE .tJqt'.*lr-tU Jf<"|!J..1

.; ) o.r; Hi r.*, J,l",V " f'^ Q 9 *:*l rl i>"l 19 r,l 2V,rlf i.rt U uf L lf
gVt dr ? \ cu; :r'b ! r'r-t !-!.,* lf I 62.t2.8 '{ :.,v Jtt
osjil .5$titr+ ,{ e-l.r'i:rr (Rily) *., .r.,|-u! :;>1 t.Sr-l
crri>l>l et;2i &-t2 rsr(;V;t ta * t lri,'trT Orr,.;T c-r;,K.,
rtt' *--T Ah b.f.shb,c..:E.r Clr r'.f.r-:t;l; J+T WT i,",

.:l o.rab,. l) bi r)lj, 6 t.S
.r$r t, r.,l;r Jtr ; 19 t-rurr$o lati:-l;r-llf Cf .)- rt\
J*l d { ur,g Ft it t-t .f*!"f \-l!, ir,l ;r,t! .rtc* i o-S
f ,, t;; rz;,1 4?! r, ; rL;; I .ra r orL ., L:r l,r, l,,r1 ti, : rp,-: : 2t JL'r- ^{,s4.
c.J l .c.-l ..:; ..!. tf c*. t .r L-t r.'U t, ?T ; f t,ij lr 6 r tl 6ra .1: .(i t

)l.ii ,A, :ry S 61029 !51^t':-l d-t ;t ,cSlV t''' ' 1./ S urrr' .!-l
.f a;,-a r:.;lr rrT $U j.* u,io-l f ,c:tl.r -r-alyi FL-.b rt c-V,$f

.g!.f ,slo j-:)t/ \ tflt oa*,e?t [r g -u: Al.l;

.arf Av;t- ju.fc* trshJtf.,t<t
s6.H:rd.,,t-t rf r.;.i o-r,-r .+t+,Ftr+.r: c-l J<." c,JL tl
ST;f ,Lit€atSlz,V?T jl /e upe.t.t-a,rr;L:-y dl-i-

,s srlyjl A.rt*i ,s,{ os o.rb,l .r!i.:)U" )l &r:.-r:Sur rlKX
o1 lri le, rs f ,Q t- r vT u..r t,> rl r>, t 4l r4 | j r #, W;<AJ+
*.isrttf ,gf-t,j.;;b +8..P\'uf S--.f aL;;; 6,t^;f ,.;tt
,::f qV.';L: .t(^,,a ; Kt ^;f ,ti c-Jl.e .-r,T .rllr; c-.rr JrLj

\ t^rL;rt1ll ir:l .*t-,f tJL, at.t- e-Kt-,""J 4l )l ,-P dt v*t
c(; .lrl: c.i,U, ro.r; oral"i.e su Jl- t' ,t tel rf;'-,.U ,-te.: { ,>l,=r,;

.rtl ,;f 5,.- rsl, 4t:2{ ,>-u \ b-li-ft S c-t ;,t i *i ,?-t Lp
,t .ttf ;.p jt6 r*lrst\)rj.u B c*:!cf ,;f ,tT:.5^x.-,Lrl;
trl-L-.,r o\r.tc,,Ult IIt',dlrU'f.;..rL;.,r U^;f uF 1:ls rflL
,!rf -* lfqJTll.:rl: c,,tiLe.=..l; dr,lJC, S2o:V \if U u-& ;.tre1
,*-V ,f s;L.rTr: ,hllc.,;:ul;.r,;uL c;l.r rfr cgb ,: xli4,{
AU, t? y .r1r^ .c5r t-j I t^i c:;, : r\ )-," 1 o.r llr t f ,l.l'ft U-t rU.
,,1 oErythroneura *tilrrr.c;lr ul; lr:.pi c_*> djLj\
.:-il: r.;--e ,slc-ll.,6:bli1,57f ,.sl^."t-.r, ?\ -Sl.,>ul c,,r,n

!"3 rL,Idl..b|r.r-XL l;.e -,T Loor; 6lrl:3.,;?L;:.(,-,(:,-f t- .rJ!
gl, rl;,r, af ,*U.ci* 1151i' 6V j:l^,,-ln,r.rli uf ft.))tt! sr#,
!E ? ( Deemide 1 la.rr.-r rr Ji l.r- ^to t f , t t f ,.,+r J ti U r-,tl ll )l
."f e o-rjr:2>y !r ."trtjl il, dF\ ,lt; f ; 6 u.,rg .bl
j$ 4t, ,: Vaf ;lci'k r, Oi<\ .5lac-="-1 c-r ;(-. d4p,
,-a;it >lll.>2,e6,-lr:.;rsL \dT J.:! !51^.+.^" ..l-JJ,c-.-." jt I 6-9
,r 3;- glr:L .glar;r ; KJL.,r xrlt, ot4-e ,,. s+ ,* ^;f A; ,gtr,

1:w sVt r;1.*\ J c;b o{r 1 lr v,5:,J-l tr 6lp iuK.gq;pT
.t;y€?p

{ c*, \ s -p \,,t' \iL,cg lf L-;: ;r o{ c.:,1 : lU rr a \ ;4 4
.,tti G#\ oea;- 4. rSltrrj \. V c-r: \ ,slif e.f .r'.#

6\ A.



1l o.& eF rrly +E f FT;t .c^-r rt-j.,L*: -rr, ,.sV 6t;rr+ t,

,t GsLi* jt S ,ry 4 Clt Fi.et )t J,.o), ut?arr- 5 oljtor4t
. g jl : 4 €, 6 €c: K'enieope r-:- I lHotonect id, :f un1 c5 bir
;l .lLT.sbr.lk cst,;l;3: 'flrl: r2- jla^;f ;t 4rf V ;7l r:
,gUr:f 2V sdf st;,|.5b0.:Lr.r of l^;T1l.c*l ,>eliufu,f J*rg,
.&*..-x dU .JkiU e .,r)\6 6,V^;f u,U; U* ;tt^-^tor_l.e;t- ;,-l
. t r c# ;,a\ eaa; bl y tg.r;, lr ;, U:. .,, b g ! rt l, 4 rf VJ r c- I

)rt r s-h i s|.6^.:; ir* 6-T ,.{ 6:r:;ri}, ,rf .,.-t.51^.r.,,

pt 4:; rf - .c*13r2.fu6 $u1 ,. atv^;f i ui2 r: of rrl:

F ,it-- -t r A.bouvicri 1 A.Extendofrons J A. sardea

..r;rlr ,.a;r S *tf rlH.-ta; r.d\c/ ,--- yl 6V4-S dticit-

.j.7. lror, 7, \ s 6 t f , -tf ,, \ t r y -&t " 
f \ t : bir .f c* I,.$L

.&*- ;t )zt*dtoor..:, 6at c:(t;u;\ WT;rcsrk 6 {a::-;;r
6 -si€.4, 4! dt.ril : *f ,surf Vv ,sf t cVtl rr ..r*\
,{ rotr-Vtf* 6 -vt€.)-:,*..rr-:,\cf .urQr J--t<-U.i1V
.Jl-.r, i* ),tt &-tu,.)T 615.r- U Ji-ild WT ir-rd\ uo,43
{:;l.l,i UijT E -,2:- rs 9c.rL-9.r:.o b f;1* l;lofA. sarde 

" ^;f .:'ut;$
h,-lr- lg , =i .p ;t .K:,1f ,,4,t 6 ,t-r.- q !urf;r- ri*.1 o-L,i

csft tsVli J -{ L..rT .r) i Vt:l.tJ , c*l ,*,1, uilJ, l-JT
Madasaec arens i s 4rj; ., L*' f il U 

" 
f -<- t F,l-l.s F t ..r- !.f

.r,-l .rr .f c-l tf 4j F! .9yrt ;r !U:-r ef :rb tr-r r(-(lrv ,:
,: .r;rlr &* Al^r 6-;f ,- ;,-li2tb.*:*lolle j\ rSl,zr.Koq
6f tr.rL-9.u-r ,gj" uZ^;r:rplo: ,;;y,g &&-:-*rrl-e c.rL-j.ur

Anisops 6b4f .S ut€.)rt,tltV..r-:\cf 4;tr* u^;f ;,-t
dr,-l .$U,Ki \.b ;t .,.:.=1 Jl't* &" cf d ,+L;.f JuiJ OU-,7

.r, bT 6bor f,ro:, ei s2..5u. uf r tr ,-F i* al \ J"tr ^f 4!
.5trrx-l ,, tei .5b1 Jil.r- 1 .:11 *(-;la,-". c-f ;,(-. *U ;tc5.,,t r

.ry:;t rf.7+.1:* t' ,.rT 9.r^r,r, r# ? ,.s.Su' 6"; eU qf
0r

J-r; t',rlT 15; U ef.rr i' $T

tJ jl cftJtt.f.ltrT .,1t-LF ;t j.:^t e:.r,:, /rl.<!-lj-lrli
,jl S g==r u r$L ,;f *r, .-!.K cs.rb g+u, 1 .,+K3 c*l ;j)

..rJ t .,, J+.r r- ? U rl,i1 ;, l, : r.t'; 7P r1lo.b.Lii t1 
f-o 

U,

jlir ol*qlJ JT L rf rel;1.,"--.rr Jil.r- g;V,;f ;l e A1

.'"-! 1rllory,F- trit ,:,{ l-l4tac-.,-a .r,-l.r- J-.-';:"C*8"/

.f c,*l j; ou)f:;l t Li., e: r.r .51Le; f t bk ,l 6,loret (P
JU:, d)^j-lL-tJ--: uf U.; dF,4ir1.r-., o.rL1r 6)[":-taT.JUrr,

;:*U.7b:l ,*t\* -tu.r).c-lorLil $lil &&L; stlorrri,
.r:^lL c; lr G :t;ofu . i.i f .s l<; f t 6 ei,i*,c- U LIT g l+ 

I P
s, liyt I ;4 de u fl . rt rr$ lf cl bj :; rs r( jU, : 19 ;qV,: ti){> I

o-u; rLl rt-: bT c.,liy:-t o(f r q Ls-* : I 6t;;,.r\ i.,fri fnef
,-h-ljl L j e o:rf .;,ti , &lt L5rt*.rtjT;lsit{-:n .Slt ST.5er7o r.r..iL

t ua.a;; . f .*,.,+ ti t \ . + U i/ r:.r K.4 tir,JVd, . il t,-r pT 
9 r r.o, r, ti,

.Jrlo q ttfJ1 ,[;116r cif :'ul,tt-rljorlju-l )t/tS.1.t*1bt'i,T
rire.r- ).r?y 41.,- (Gu;tr *l* J./ytLL&U c-lrl\..r,*.r $lr
br3u.:2t.ulr; o.r;1 ,>ls9>y.dt-Cf J-;rrJLl.,l\ cr$l1e i{"Kc !1
r;)titr ,Er,..r-iL o-*;:L--ls*.r, ,t <+-f u ,)) 6rt.,.>l;; 6;-l
t o-r,l!- e6 -* ! ";,-lil 

.K-txgr;l:9.u"U'aal:.|.>r2,e rs o{ t-ru,
;l u;-..-uT c--r., 6if Js iSl.r-;-:-.a1k;trT:l-urfl-r- ,e.hy
,rSlv yl,r,l;-l"rlrh 6\^Jg*.rU\,iLl- ,:,( x.$z' AlJat2
.Sr: 6,l2crl9lj c.,Ult JLy'.r, ..:*l o.uT cd)4J Wlf ;l s;*. h-i
t .fl.-r-:,!.f lV t:rrc*l ,f.:-.' of b btrT :.r-,' ,,=.;; 'f 'lt, J'l
,ti o{ 6,:rly ,V ,}sr6€ 'rh .rte{ a.s-te\ btsl (J"l* jl e e,

l) Asymptotic

,"d

OY



.KU ftJ ,lt tl ,( :-rl: ,27e o)tttt,r: ..r)U;l o{ 6,:rty ;t -i .,lK;I
; + s4 ta/f|f ,t"l cJ,c .';1:.i p.rr .c-tj.c olt-r.;tr.r .ry:;t

U Ac>Vl gf :"[4- ; t,r^a; U

.rr- Ui.y16; t, , d.U.Jrta,r.i

t df ,ll '"JU',:ry *i: rtrl & Li ,s J; .,*: gt-t ,tl
.-tjr l::9.9 c:lx, lJrJ oe;:,,.S t+ tJT;lp,r: .f.rar,rr-O U;;1..a L r-;

g;) Jr o-u L j L .,l U,jl .l 6 .r c, l" k-irb jt r:tx- t d 2t g) ;
'{ tr'e d,: | . $ Lt .l:r li.; 5 csl s ot 

t u-;,t-t 4.t tj | .l U -,E ;r .f c-- r

crt^,i5|J 1fur!r-.1i9rr dtr b i r*, ,f f ,tr r.*uL j; ;l r{ o ta,; f , 
1 f et, i..r-:, !.r c*--; -h.a.r l, c.r*; o }:,s 1Vi.,

.5 lr,f tgT .-U lci L saa;.J$, C 
U j I o.r [i:- I .9 lr, r:-r o rU-, K& \

ssla-'"-" ilr r, 9 t'rlu cSt[t.Sl^f+li t 6*-f r;* ..rt(, Jr &.,*i
ro;l$lr: &*...r)^:tl :rly 11,_r.rt-rrr.r_-L;,r, .t F, lr.&4
ctliil*; ! .s./hl 4,-j; .51, jtf crli)k-l b c*l ;j!,tr. ;\.. crlj..or1

' c- t .r' !:; L o sW Lt.,,r; o.r L 0' l't.t,J yu . s, 5i tl I l r.,, I .1, .-iLi.,
6* o | -st,r,-ilb; o.;"1,;l yV'*t*.(-;::,tr.rK.f rf;fr;
.- 

1 
+ a ty rrT r: -r^1 \ o:it :9j o;i.reo Jr r ;l.i>l \.b 4. r, 6

,;.,i 6,' .+i ,.-ttlri ;t f jg 1!iL4, uWr-f .,, O-p ;rt;a=*
,.$u2, ;l6u,,;f ,,\.nLn ..rjto.:tr il.)lr;A; j,.;-; *) t
,.Sr9b ti.1o.r3 Ola.,a.a,S rhlf ,^t ollul.rygt f-tf tll cstg
4l.i ( btd r[;101)V+..rjL./ t'tl lr.,=l.:.if, s5;ln-"_ crK,r
: V,,+.lt.,f3 16-r' ^5 ?.rJ t or:-f 

"lt- .rt{a: f ,rrrr .5.r-iL-ot*s i r-tSg.ji; l^rifl\;d ;t rfcalanoi a ,sf.5hr.2,n,;f

6A

v"f(r

,,:11,J t .lr-.r Anisops r-:-;l 4rj; rl** srt4r nf .rV e, j
4rg=- u12a,;J - oT.r, .f crL-9.r:e o| .)l &f ,-1j1.

3u. jt r/r.;y; ) A.sardea ,saf ;l ,g* : 69 ,Jr;:
,5,; J ;5 l r.zu., .,; f 1a1 ; ;;ars!,.4f .a.r dbq:" 1 (cJLi

o)t^. J.-+ 4 tVi G| v* ,.Pl ,t:.*;- A.bouvieri

:.tr .*s jljlrrT A!"1)i+bttgrlrll,lTogr, ..$cr*.{ s;.,lit

I ,,tS 6191 to,.rL-3.r.r.lt-! r$ Uit5l.rl"r, Jr-j.rte>[,|,r-,

.c-l..r,rJ o9)b clT o

Af



-b i.i.rbl (j|yy) dHr*<i otig \ af o:11 r.r1.r; ;l1l
,6 I r::.-a (jtl!r,)l$ r:' ..5rr-r- U ^f O-ta^;f ).tt' i ,f : c;f
:l'-o i$,-rl-tc.<i 6Ur;f ata;l.rr.ralr;"!-.;L*" cUaf 6 =-;
e! Cf, ,:|s;Su' ,ft^:;s^rothamnus ecoparius ,rV o6 ,sr.r -r,

,r1t.r-.-rr;r yr o)L oJLil .< jl & 6h fu b it-|.,,, .rss' ,-{";
f--t'r; f 5 t ;l 6 ; otl f ( * ? ( o .virescens \S . t y go ra br W ljT
,( urrt&.tif 2t \:lqj; )>,., r: rshi.ry>:.tor:rrObj.f :rb

1l ;:5lo.adenocarpi r.rb 6;&.*i ^t 6lo;f et;lr-u,!,re 1rf
.ttf ,-16l!o. concotor

d,lx $:;tJlt dlJ" r: ,r.5; rc- ,if i;lll ^{ uru' }:t rt
Gs.tttfr, f,/.1A - l drb to.wiridinervis .i^1FT ,t-Frt..J3\
,,-i JF.-ttlf :t.(.JLr: $i€o!.lulmusglabra pV+Ijtl gc;
-srlr !2b;t"!4f lf :t ly #;4Jo.moncreaf f ii eo. rubidus 

"r:r-
S " ; '#.g 

la, l; r: Har imione 9 sal icornia r-:-- o66 e y t s

r.-*.; tJlj,,,r+ c# ;t lr rsf,--: 4, svtff UU.r,t-t )t s rS s,
.+[;cf ortiil ljr.<j i* s {,>r2-u

! UiriOae irl;B jlpigattus 
"p ;l 

l,or---- J.W )1,.5.r1-t'i

# F .*- L;.f € t l t gub t *jjAnthocor idae I lenthocor i e
t+T jl.srt* ;rc*,tJ.,€acsb.rjUfu 6;T ua 6,-16'>-l+;
3-1f ,t;rr5 lu-lri 1l.e rlo.u :3te.t u.o2,a;2 rsv6 ,sLt r: +lti q

, o:rf ,J22t\StV 6)tJ [:ie. sarothamni ,t-lt\.s-U.-/ qjUJ UT
Arytaina j Psylla spartiophira 6tacJia, J---, cSLl,.t,'.*-- jl
u f . S C 1 

j'j ecyrthos iphon pisum Z:; 1l 19 : yt> u 
.9 geni stae

Eriogoma urmi jL)fi c;11 o:ti:-l t ir"-.A.galIarum.ulmi
{ rt\6 r-L rsttteEeI;I &&:F.rSs,,.,!.';;,t2rvGi cs)t

6sj tA.vlgci ,;f .tiA lr" d\ ote\j"; $rb ;u$;t-rt^d
f, qc..-Ucf .!-U./qj;eeyrra visci ;tr,.:f ,f t;;l9rl:
-,.l .51.;T ;t ,>*trl5;de .F 4, dJ^.,6.t^j- of 

,*,5 ,2.6 :.rly ;-l ,:

AV

.-\-t.S f t *;l JL,. r: ^t eE A1 ec-.rr l:rb

,l Srt r-+ .(-r: c.,61:-l tf ,l-l )rs J,Jl: d;l'r:7 'ralti;
'*rr 

'rj 3-r<-;r Wi crugr..tlr:..r.r (tIr; t:'u.r^f.sb.r
. r t f g ;J el : r s'r,- I L5 ia., ui, b i rs tV. r* y gl + ir I hJ' c^+

;l ^;f tvriloJ; &V c.r 1trUb-, ,Jto.r":) ^{ c'*l #'i,*lf
(A JSir) .r.,, l: :.;>lorthotYrus r':'>

B

A rFj

.l;,r, l.g !r.rl t, ^t) c st t { Orthotylus.g;f -

tv isj r\tl.rrlti 1 J:t,; ! :11 3r. ':T g! 'l O'adenocarpi 6/:f =A

I s F tt s s ) ut Av 4 t i'"+ rt *l\' * t'3' u O't'it"scens';f =3' tt f c

d\ .&, { * 3 rt'. ou; f o'concolor :; f = C'c'-r ;tc f J" L f t' )tt4-l

sr- .ilrl uz )l rs-Q-r,>\c 2e 7 tP t t J * t " t*'s s- € ?v 4 i rl tl tt

( x o ) .tu^it,rr I eu-- r- 1'K-' 2 f'16'u't t*:' f - Vl t > t t €

A

,,,!4L
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1J3

L J'b, l rr Scoloportethus u-:- j I d I, yl a f -, rV, r!> tS r r;at
( X o) . Eyles.rkr*il ..;t*, rltrti;

. b -&, e-i .P t.ry,t!,JV tq rr I .g : ! r: -u L r9, K-i o ti'> rg 2>,:',,>

r- 4lji esVrggrr(EyleB) *1 *tc.,UtL,.jl uio.r:Jfr o)-s)t/
.c-l o.rrT cd)4J Scoloposte thus , .- .5lar.L jl d q $.tl .f
6ttb b 19 ,-r- j-l: r.r :6g tb b.,* ;l ,>1.r,:'- t-l(1 J*,)
,r S . thomeoni r,JF--. S. af f inie .J--o:.;r d tji lJ u^t<-Jglo.l4.,,
,{ tr tt\.* ,6./uujl.rr tts r,re3: &l f ,trg }v tf s:,
islnu:+ i a.K_t jl,.*.!f*-ls.af f inis .,u! 

=fULr Itl;l .;1
6st 1'r.llglj rl.r;r, .rli1 I,.plf s. decoratu" .6./ 6 t ;. t( i) \
U-l ,$n;hT q.fj\.r/cf o!-)calluna JErica .5tor--- 0irl5
[lr;r'rr lu=r o6 rsy1^auT c.n;, ^f cK r:t;u,o-r-i oJ34i tf -
tgT.rry 

'4 
\ tF.rl.r) L#1.a .t,JtV .ibr* jls.thomsoni qj;

.rr 19.-=,-r r.f- lf h . r., 5i, 2- 9 u.lJ J tj T Ol -t- t^;l ; un,-:\.2=' rl! 1'-'--

.ij Erica r-5b.r{ 6tJ Js.af f inie ;":1..a i s.decoratus t' >y

6tJ Js.thomEoni rf .r.:-1r.r;:f li,capselIa L-Urtica.r.r, .l;^..o

-r-i, capselra;1.:+ ,# .fr, ;i Stt l Erica )l *. $ urtica

J olt cJ.-'r-,?;!*1 .rlr"X'' ;-lrr ot(:--j Vlru;l PP tg.-*f- '+L;cf
.c-t rptf l-iuK.rT;tt" Jr,

jl .-il; dh o.r,(r;la: ol'Li.,116l; !.f.r.o:,r, dL:i l, r, la.;r^; y-l

ar( ju .Frr- ! ,;$-,Ut! ,(<, Sf { : ,fv et'b ! I ,rbtJ
. + U- flF sl i,-l : 15, l.r;e 2 G.tV t.5 l{-'^e'ii . d l^:; L

orl;lj ,Sbtf .?t +b ,-r. L t I t srlt-i.,r" .fu gr-i,

lj,rg ..uar,r, ilrl2l cS,"4V r- c;bcf ,r> ryicicadelloidae

1 tl.u ia". 6 l.o o : l.e; l- rS\^.; f e-r O ! \ C+ 
i:- l, .5 la r-.- a. t t t t uie>,t *.

.ly:;t r.lLa c-r: ,tSu, 4e lr.sj.lt i !5t^.rlt-:' .fNotonectidae

.t V4u rt\s f ,Q,t(trj crlrlsL-",.,, d.;.;r lr ni-.r: ojl.ul

2) Homoptera

3) Hemiptera

Erico cincred Copsclto

8. AFF|AilS
molnly on Urllco

ToDAYS 20 30 40 50 60 70

Durso- pos lorls

E,THOHAONI
fiolnly on Urlico

0t
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.*:{ r*ly 
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