
I he .. ,i~ala,nJ •JUI'Ilrr~·hnv.TC m...r:-·nocerafid P!J."XXII!Uftel'\om (ht gtll 
o~nd 1..-&fh rnd~t~tli!d in me:n~'}-

~los:y (U'I(I on flu~ 1:H1Iulinn nf :~lric.m III~I IIIIHI'-' (pp. 17 W7S). 
I l c•w~:\l'r, il 11111~1 l.>t "J'J>I'td.J.i~ thH mu('h 1·em~in H11 he~ cltl>(·u~·,·•'!.!il 

at">Ut tliC e\"1Jh1t ic>n nf rn.unnuh, ' ''l""(:i~lly lh,· limiu~ outd ~p«d C•f 
d,,.;, I'*H ... tillf)>.. v'"''Y d ilfercnt (OI'l(lll t ! h~-.: h~xn l'l,,hm·l t l:c1. M~l 

in k..:.:pll\g "~'h t1x· p.1h1-:t111to~o~.,:i~lli' g•·c•l c •~ic :.d h<K;k.gu.mW., the 
chr,••• pri cu: i p:.~ l mellld~ !C.ot· ma.nuunli.m C\·olutir.m h;w(~ U)'}Hirc'lll1·1w:k· 
l•n:~.ki.ng ""''"'~: the: l:xp1m;,-,, lJ><, I.J: .. ,rL-fu~'"' .. , ~~.[ \Jte' Long 1\u(' 
one11lc•h' 

Th: E"l)kKh'C mocfd h1~ l~o:cun,· idr.nciful v.-ic.h the J(C"OOgk!{ 
··\·illl't«'' r.lt" a l.ut• a.o.J Atdo..len e.,plo:si.on of m .:nn m.l1 f!P"" .,ftrr th..~ 

K Ta.t>tl"oid inlpl~of<oi.S my;~~ (l.c~ knm•--.• r..,.~"~f.l~r: e•-ctllm 

· ·hie h cJinc"'"'f'" IXll:.ux: e.tlim.1) (Alto~ 1999, O..:ntQII 19'99. 100tc 1!1 

..:. 1999). nv p.Mt 1\: T'np1mn-c' moci.::1 i<h.. ... tt·X•'II\f11i1 .. ~ hyWiLit: 
fl dl, {'()U7j. 11w 'Wwtn-r ...... un...Jd tkpott..:l~ \lpOO tnClk<'ubr dock 
ilo ll•ttlr'Cl.,\UIII~ of ll"i't prlmou-y divcnifiGWon .,r pl.oon1U.I lll.41111to.~L. 

tJkinS: pl:\o:,lu,.lng !h· C:m:Ml:~ul!'-ih mlkll' & H C'IigH \99S, Dcnind.;, 
l:moncl~ r:: .rl. l t:o'!t. The Long- ius~ morkl is ~n ~""'' g"11 1 uf 11w 
p1"l""'i01t1 I WI) In mggcniw~ th ~1 lho: • 1.,,-n t ou ~ I< or • •,;~:<l uJ l~~y·~ oc·cl>tr~ 

p•,,h,.b1y tli •··~·l,:c l c luri• l!; 1J11: Cret.IL'""ILI~ l1 LH lllOit o fth<.- ;: 1~hcii·~ L icM'~ 

•,rr 1-tr in tnor.knt mmnrn.J.~ ~Ic nfte~: the K-T ;•w nt (~ptifl~<'t .'t <Ji. 
~ XJ'i, l )c ,..,,.,l) & l )c~~.,·l•''"}' mtn. _\-kn~tith •t .,;_ .2{Jfl ). 

ill.t~ t11UC..b. ,'4 W>t J\,wot ld-N. t o !lluittnt-t the mo !tlik-c1y •·a,li~~oli eut . ~· 

n-..•mnu[~, '"' h."c: Hhot n ·fc·tn:J1 tn l!ininch-hmonch r. <JI (2007). 

lkt..ikd u.cup:.u-boc.ru. ol u.., ~""""'"-nw ... uf ~l lnol.m •:.rokn Qf 
ltuntll».b , :1~ rWnNTm1 hty ninn-.1.-. f.mond:J Ulli I>)· Qtft.:r c-neilu:ulu

J..io1~t~h,l~r. I)C'tcnillal tJn: <::n"L·tiun ccr t."'llir....(y UCI\" JV.IIf"•<MUinll 
l_,xa. ~lljWrorckt'J, <Ob.on, md ..upcrcohoru. Their .a.doprion 1w 
~~~ far fi"'OO'I unl~:<ll.1 .v.l lon1l. 1lr. new n."011omlc ~nw,. "'"'' 

thtir <"XbtcfM~~ lin· u•utaoted. Ho-.H::1t r. dn~ir ic.ll':luiti..w"" h . .u bt:.-.Jt 
~cJ,:,•ol 111• llJ ,.,.,a>UIW: and autbocit:.niv._· ~mt.cntl ol(("()l'J~cd by 
''"'l~:u l•r cltoo.."'b th.t VJTY gn"'-~1:!' '" tl .. · ir '"'lil.-~ l llln of c{h.,·r~·nn• 
tim>t1. Thcs.: phyfuge~><: lit: Lrr.t:~ h~~,. stn·rd m ~mtJic:.:o.i~,. Lhal 1bc 
,.,.(11utl~lll3')' hn.nd1i1)j: ol m:umml onkrs, f:t1Tiil ic~ ~nrl 1}>-'l.iC~ 1-w 
l lk1·n pl.c1:' : iJo f\:41 tl11\t' md in r~·(11 ~u • lim·nl.•l 11r l1w:"'l 'II'.IUnb.>s, ~b")' 

of thue as~eum~n.ts will nl'l.'d tT~·ision. l.ltlt w~ ha.·t indud~~:~.1 1Jirr. .. 

t,·nt~th·( t•·c<·., (,,_.,. p. 141 ) '" pi<><"-"~l·iug dlon~ to tlllllcrm.nd ~~ 

fll ~l llfll ll fi llll r:o< 1i~(j,M I~ 

'" 

Undtt thiJ phylog~; M;~~mnWO.. bn·a!v. clm<m inln r<X.II" 
.~"l"'n:nlKII"Is. IUintt-IJ .•Urut.hcr~, Xtf'W'thn , SupnprU ... lte< (olko 
L1.:n.n :u En.m:·bont;'lgfir~) anfil aura'!olalluona. 'lh,•'(', in tu rn hnc 

ll('(':n ,.ul..li\·io.lo.~l intu r:uhur\~ an..! ~ll].tel(.t·tlt l"· dtA~!KiiJl!-: u1ru , .. ~t~lT 
lu ll1~ sp rt1eJ.. portl:".li l proiilc1 of whl(:h ~n· mer ultil-n~tt· prOtlll;l 

.md pll1llOSC· In 1h~ l1·st tl1~1. fuHt>W~ ll".t~:l i Uip.:rcubor l 1\ll::riu, ., 

p ru!il,• (.,.-.. ~ r.j>li~>g X.-n~rtlu~ . whkh Is .:OJ.:cill$1w.l,· ,\ mcr.h.•m) 01nrJ 

our •>J.l<"llingtt'l.:h uul •·01111nw c:om:c~rn tl~t:.~l fcM.lx:rio~: tl1t: cmc ~rvup 
1.h 11 hl~ lx :Oil. 1:l ~i• • 1 111 I.>C' t1ulemlc to theAfrk ,m cr.mtinem 

The, primae~· (If mJto:m ."11 ··~·~·mel pm lo n;:_ ..... i ,J..'1 "'11tk," ~- Ito~.~ h."l<.l 

p;,rti<~ul~r ''"'] .. "'~"";~ ;., lloc: ddinllK)ll t"1l M~mn\:l.li:l : thi~ emph•~l~ ;~ 

aim nidC"Ilt inmucb of the ~h~,.~~"II'Hf n•~rnn1.1 l 1<, ~~~1":.:i11ly \~J....-~ 

tt t:onccrns dwk »el<iill1iu:oo.. lJ11 l iL~ ucOil reptile :md bird UK•lh•-rs,J 
,., .. u ... .:.li:w meothtr ntU$1: c;u;: for her nfhopring: 11w. ;,, a~·"" tJl, ..... hy 
~ hu ;~~ •'l.nonh zntl m.unuw••I"J(, n1""1""' Wt the young (l.ltJ •hc.it
IM..Uti~ mo<henJ ha'--.:-~to the l.c\1 IT<J~:Nrn::o 1lu1 ar.· n:n!aLir. 
and :It thr: nptim.lllimt"S nr ~C«I, dot:n:: lt:~~~loHA :~~tkeliOil iol- a wi.le 

r""''X" ni .-~ dillf-rt1lt t~-pei e.f (O.."i."ll ~)$frm~ In !>i""'"'l-ta.t, dtt n 
r,-.,iclcntial JUtiM""-" ufl<~ntl·u"''- ,.,_..,.cr.al HJ' »ngJt ft1n.1k-:i em~r m 
.J~o~.n: Llw. t.:c·rlw.ciC1. of !Ingle nlikJ. (.'on•pc•titkm ;~~mm~.; 1.1 ... lantr 
tend! to cn•llrc th1t cl,;~ 1 ~o•Ml '''l•lun·'~' l~<~•r. ~ll won b~ •ig<,uu < 

c. •rr ilur~-Ju,]d.,, <,_ \\'Jitt"t 1".-SOUh"'C' ~l"t 1"1"\(ll'C cll~pc:r,.,:d n r .,.,,\"'""ll, 

lem~ks <:,1n en)'); " "'h."'' "l'd p rul~~~iow1 1ud .a<.~:cu. 1(1 JC..xl 1\i1l1irt 
W" U]I:i 1.lmlll~•-t: ..-u larged nule J11cnl"d1te.1. 'li.;t ~m.llh<:r ~lr.1h'g~· h~~ 

hr..:-n either::. ;ustJi1-w•o1 ~" ~ s;•mi · p<'>"lf\o\11>!.:nl :.a.iw .. :ialiou ' ' it11;) mnle 

n r mat.,~ tl o ~l o~.:\.u<~ll} ],dp t\lilot r;o lf,prb~ (t)'plC;all~· th"r '""" """1}1-
Lt>ng t <:nll pai.- Jo.o, ... ling h~ clc~tTIOjM"ltl i11 li<JHit: ~pe·de.< (nota~· 

wikl t lo:':'.,l!-- 1;-n~'fl , wfX"JC' dlo."' k.tlti ar-t oJ dnUW· ,p.c~•..,. f app c·.v.lrM:c). 

AUI.e romp:::titkxl <~" h.lvc• C~flltl«"ts Ul'l l«~u"'"-n tor tmlc 
1':1Clc-:rn"1"1'f..,..,-..,..~.Wc--4JIIll'c.r).luthtlonllofhonu,nulc,,.-.u.t~, 

<K"Wellp~ie.dby Joud.,:-,ill,anrt/or run;:"ftt M"alt,_,ntl Cntjllwli~:di!pi.JYS 
of ~I ter-n' or stru::bcn"i lwt.c IIIC<'ft tlr.1.-)c'l:)e((. UJ dtlu.d t<"J"Titoril:~or 
tilloL.. Ar.""-g,.;a,Je<f giganti!m h.14 .:rokvl in rtw- m~.t.~ nf j,;.,~'"\1 

'f«-k', R"--h ;o~ go win~ fur-s.2k, ~trlfl,::~ .and d.,.JJ.. 
:~fri1:.an 111&/ltll:~<~b hol•t' prmi<kJ n1nch l""IIOtcrbl for ~nluhomry 

theot)', from [I;Jn ,;n, nt)lin~ ''"' :;J"""'Lw.cc uf ~pull...J. :.nd •trijle.:f 
fdiols let i<wulc.r. jm l ~u<.lt ,\)\ e.-olutkon~ry ~n'c't'}' tu ,,,._p l.\i ll 

p111l1"".rued bon eu~ (Dan.~i" I SSI.J~ l n ltW·h, l l ).twkin~ u~illi, gpdles 

nn1l Chca.1h• tAl il lmtnc,• <1/1 r.\ul~•tiotl~l" Y '.rm1 l"K..:-' (D.1wkin s 

19$6) . J•·""J- ,.,,,.;~ l~ll'~\·c,.\lcrl funti(l1"tl~'ni~ 1 (''"'"'''~" "" h~twc~l' 
tl\11' coology Jnd ho:havil11; o· nfbk~Hlll l.. \fflllh··t"-llJ 1ml1h~ ("ynludon 

uf mmpk~ S(H:~I ~Lc-u •. t ur...,. (J<lnil '~d. 1992 ,J.1n h 1<J'J-t ). Julcll 
Cwul ;o.IK\. Robin Dtwh,, r " "''' ,.,,..tor.~ n1my ,;o,.:iu-l:,iolngi.:.ll 

a~pcct<; of c1co11.ltinn r, ... , " tlu:ir \l\.l<.lio elf" Alrlcilll pri1n•tc' (CJ.uc!l:
& {faulm I%6,J)tJubar 19f.lll wfttk Ooroth) <."h...-nc~·aorHI Rol~·t 

Sf:}brthb:l\'t" begun to plumlt tl~t• ,lc 1"'"" cJ 1•runalc uumclurtkdjoJ(I 

"-ith oo~, an.t n·.ncl IIIUUkytt(St)folnh& O)ftloty 198-J, OtcnCJ 

~ ..;."!r...-lh 1990, 20071. Tbc lu.t <:tl\lld run on MKI on. 
TJ,e di.-~nitl Qt. w.,y,. in \\hie+. •»~nmuls lww , ..... ,J.-...-d \1\-"3\""l" of 

IMng, ~mr. ~.,.,.::a.. I ~~~ l.nmnh.Lultoll.,.l ~.U11.Jw: lnrurm~ti® ,..-;~ ol'lt 

mnlh.:r Mt~ all ilfli'1lS of ~cti.-e ons:oh~ rel.tlrch. \Vc n :purt on rlii:< 
•~~~:pl.~i(>U of intcrc.n in litJd(~~n rn,,mrn~l ~ ~n clcw1 d:rc: muhif.l!.;;t("d 
Ut<!mpts to ,., ,,,.,.,.,_.mt f11 ow t.1w •:~<: ll'lllnllltary •·;o.r it:ty of nwmmJ[~ 

1~,,~ ~:~·olwtl. I kr~ ~n: .i.mJlOrtanl !lnnd~ ,,J 1bnughr ~mong 1hc [l)..'\11)' 

11, .. , "-tt: <li~cLu~e<:t in the ''olumc1 thilt follow. 
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Supercohort AFROTHERIA 

.'11~t:r!1 i'bt:..nlm1uMnm"L\lw.~·t .not J.h~-ay~lnlublt~·ci .-Hrk,,, ~ml n:ry 

r<e~11.:~l.t f(~t~il cli,..;.:n.~ri..:-~ h~\'C ni~cd, c1nrc~ ~~».io , ll11: c~:lllt:.tlltl.lt\ti<ln oi 
juliCWII.:t•· ll~ flnt pi"' ""'L"'I' uu,;e.;\\ t fl>t totl\U'ei)J'th\~ ('f)ntnw •. ,.,,. ;, 

the: •'<'·''} new ,,:,d<.tkm, initi~llr F.·tm' mnlr:• ·~tbr t·vt.l,:nt:,:, o l"! llinglt 
a1ttf ull(l<f't:O.:t.:d1y cli\U')<I.: t"111lutiun011~ rotdUt.i>JII of' m.,ln0)..1h t1l.'t i~ 
10 \lllo~IUI\"(IIm ll)-· Ali-k;'ln it hal t-...."'('fl n~1n(:cl th,• Afrull~o<:.-i.t. ( A!Ti<:~u 

n~.:~rucll~l~'). This r.)<ii, tion inc1uok:J tluu• on.lt:u 1l~t 1~\'o.' lot)t! been 
lT"l'Ottt&l~f'd J!' h .. :inr, n:b 1t:d :md oi,\lilcNl O'l'lc,ln, Cl.\1\"1<'1y the· dc-f,lc ... nll' 

(onln l'rol.oK'i.d..:-.1), n"'-"natc.-s un1llu;:cw':~(uti.kt Si.MWJ .xndb.yr..ll.'U 
((mh ~:n·I·-,).TI~ ~now b«.n jotro..-.d hr M!troc1K·r .-:_n .. 1n
fh~:~nt..rl (Cirdtr Ttthvlkknt\1~): ~~~ .. ,.,. d~r..huu-.tfu-t..-s (ordtt 
).'-':n~t<d"rlr--l); gnklr:u-11•~~ f.ColmiJy <.:brywc-.hlorich,·J Jrlll 1.<"""",; 
;uJd Ofi<'f·iliJI'I!:Wi tf.uniJy TQ">rcriclw), r.uw ~I'UUf'"l inlho!: ne~ QrC!cr, 

~(,..o:~Vticicl :~~mh,,1,.,.uc!. i99S). $()m~ ."lut}KI"h.l..-..~"gg•"'lt.Nntlti.. 

' "-"" ••tt~:r .J:Jt>ulo.i bccaJ.lt.,ITcrm"<Yli<(c~• cr" l i'311n:~lll lltX pha. btll both of 
1ht:o~t!olXllnr~ pt<'.'ll'3111 blXIIIIU III il· ~JiJJit:.ultlt;1 (Dt'O\lJI('l" $( j<'<nkinl :100.:;). 

It!~~ tl1r..<e Olllinull mocloTn 1kr iu t i1•c:~ •II" tbtl •·t:c·, e.o.L"Ii~Jt 

)' l~t:.'tUrol m~mm.llli m· n•· lf~<::) 1•~~ .. pliXI\1(" of (~~ l\fn>··"-•1"1h i.m 
h nclll!~~" k.lt(!Wil ph~·sk~l i.s(lhtkm1\V,~ l.m.11w 1141W lh~l Afm-:\t"olbil'l 

bcQ.n>..:: ~.-p.:mn,·tl, S(":fjl !i.:nt io~ll)·, li1Jm Euc-.ula, Indo :O.Jnt1a~·'":n J nd 

Ll1t:11 ~1Ulh.ol,"'"'ric.o. ~, p4tc t.:..-:tcln i~~ tk~• c~h'ttt'111Jf' 1.II•: 'J O-: tJ ,)·:~<~a 

""11 P''Oto .o\fl.J"ti•· in 1h" ht.,•· ,\k.....,;o.o:iA:. Undoerlt~ldh"lg the o•·i.~m. 
"jllolll~"< lll.h "'"" uf tht alroth<Tfal\ r~eli-"tU, I< l ll.l>411lfiliiJ.r. r.urn 
thr gcolog~Gd hi:!Wry nr mntiu.:sll~. "f114t maumub <roliincd to., 
(uglt> l.llnli.,,·nl JouuiJ. roldi.•M into highl) d~· f<trm' •~ •·nlin:l: 

umtht<'nl \lith .t \-cry lcng•hy i-«obt.tuu. 11Ul w~ the .lfr.xh...'lU.n 
C"Onllltcon .oc•:~·dnT uali\-,: ur imm.i:,;r.un .' Thh qucttoon c:.an '",1! l~o.· 

.Ul>)W"Cr~-d wilb ~httc <:ert:tin ty ., mnn• r • .., ,,~ rn>tn :.ppropri..uc 

(""U'iclll~. hm in th•· inkrim tlu· Li<'t~r!phiC dbnlfiC'.lftl"'C 11r 1onil. 
pJ...·.;:ml'l! :uuJ .ali·oth.!Ii.UI ocigtm co-nttnu~·~ w '" ' ~ r11~llt-r uf Jebale. 

Stm11~ !K.t>Olon h .wr. Jrglh'tl l haLcf•~ p~s.tllt:.'t: ~two Gon,l ..,·::m.ln 
t.-.nt'dt~~ ( .~t"mllu·.r i;.;, ;,o.~)lj tho;> .:ntkmie ~)1 1d1 ..\n,~r it·.m ltttk r 

Xcn~II1W"(I} f.o.v1>1.u·~ a Gt.1l"11lwm~n. ""'ll"'·~~iL>I~ t:I"C'II AiHcan, ot·igin 

fori)\CK:r.uh1 m~rmmli (!1-lu rl'hy, El:.t.ll·llr., O'Dticnt~oc•l. :'00 1). r)l.ht·n 
c·ltt 11tl:pi't-lent:.e oltnuch ll"K'll"C prim itive: I ,a\1: ('~'!.·hc~·JIU~ J IIJ.t:.t<Jitnl~ 

,\till m..r.I'Mipi,\h in A,i:\ ~' , ,..;,h.,l\:1: l"u r :.~ tM ITthtn\ Ot"l£.hli l\rdlih:!h1 

20CH, Rohinm11 &. \ei.Jft~t t .200-4-, \Vibk tJ1. <~ •'· ">i)CJ7). If pliM~·nL..il 
lll.lllUut.•l• did originate bt .'l.oia. ;.,;, nnw H'l'll)o: rut..,;t lc.k.df. thtn Wul 
a~"th.e.-Wn .. mu~L h.w., •''-'f"':t""-"-1 tn tlor:Afro Ar~W....n bnelnuJS 'lonw 
liftle hc:twew:n lfcw: 1x-e-Jictt-d Origin of plaei"'nt-~1~ { .. IUS lll}.aJ "nd lice::: 
rllt"'ll:lw otigto of afrotbcrUns (-HO mya) (Sprn~t t1 al. 100)). 

.'\ bru.t:l l.lfi"J>Lmn: uf .-\lfntJor.rl.\ MJ Jendcr('d tnc1olmnool 

""'-'ObiWI'litt ulo,tuklt , but il is intcrntlng. tu "'''"'"' "'""r. t:ulitr 
il•li~U~ml inuliliom.'Tbc p-reso.:nc wnrl. iJilltt•l-lthc lcr.11 tO.lltcmpt 

to Ciomt In grip-- with !\(""" u[ lltr. Jm}'l.i("olt!OnJ ~nd lntnKI.n.: 
lc.!.ilch to 1.!111:' rmm,· u~ ll t[Ut Jtions th~t rl"IC>ir. cli K~I.,Trio.::-~ n.i.~. A~ 
f(Jr tl'~dit.irm~l idea~ ~hout n;btion~hi r~, t.l1c~y hat.ltu lw. !llund..~d on 
wlt~tt:\"¢1' o:~ l1kno.:~' wh ;n,;t ~hlc : ~~ d": Liu\t, ll hich often f1ifl nnt 

llrll.llttllt to mud1. '111t: ~~··i 1lt:JK"~ i ! ltill 1ucompl<"t<" hut th1.: onol•:ml~r 

fl'•'Ol>it1urt tha.t 1n~ un~.utlxd tbc n~lity l)f M o·o Uu·d .t i~ IXJL p~t·t of • 
&1eoh~J cflC..r1 to <X•IIMnKt g• ·n"~logi.::tl t n~co;,; l"11r olll blotol 

1 '•")1 ~'' f.omili.cr w ltll ,.·1Jd nt\in)..lh, <"'\-"1Cd.lll)· h1mkn .m d ho:rd;•u, 
ln AfriCl ;uxl cl~c·wbc-''-'• h.wn o JI,•n n:1:1'R" ;,.,.] tbat .~t.n.iht '1-""..:i~~ <"!I 

~;,,; l;,r ~ IJr illtlk) iu 1pl} MK:t~\1')'· TbuJ fi.JJ."K'rJ1X"ll1 fimlin_~ i ~n•-y tmk~ in 

C"kphant-hk~ Dugong ~1mll~ 11/)md .inM:' I :.ell ..... ! dt~IH 'd~pbam~ o r tl ~~;: 

""'·\'. S. :ir.r11if11 : rcwnpll.r;,ot11i ut' Ll1r. .'llulon"l)"" of dcphanN ~ncl hyn..:c':'i 

wid1 Jug<.~tlgs :u'd lnall.l.te...'"l, ih1n,;:..-.cl fiK• il, h lc11 1lot, rn..•>gniti(•l Uu.1 

tho.·....- $0-lf""rii ,·i.Uiy \'n"Y tl1tii•rwtl. 61"11...W WliNd ~ occmnon .lnol"sh)" 

f.~n'fN~n 19<4-)). l"1lb <'Xldudou bod ~ 1:-'"'..:tlly (~~~:iliL.aL.ec.l to,· tl•e 
~'0)' nf numt·rnu• ,._.._ uf lh..oa•luy.t: cJJ.Wunah, priJ"l.1ri1y fmm 

t.J.., Lru: ~ bedt ol the Fa.)\lm Ot~on in 11!-Jr'- (.~odt-'"""it 
1906). 1.,n. .... ~nl- S."'l""'" ( 19-IS}, tiU!.. tutJntHilit" cklSIIc.rint;: js "--" 

nlct R'O..I teo .u ~ hmun;ultt.l, onc1 tn, ~uMcrpto"ftl1y c:n1111' In 1:.: 
~rrm~~lf'f""M""1NII') "--..,l:..rn } nf~lrlk..b.J.\~~rtul. 1999, 
-" '"J"'I n (;!. 200la,Anwuw: M~ « .. 1. :-ern, 1,-tur.u..n ,J. 200.\, 
:'\ib.irlo"' ,.1. ")fWfi, N ••;hilo.~r.t cr .J. 200S, :'.-l~"t'\iitlc ct tJ. 2011 ;. 

lkkrmiBiB!!; tht alhnitie~ of the ·"'~n !nrk, !ft ~rtj.; i~. nLL<'I'-.Jm:w.o 
nnd gol1lcn -1n111 c~) h~ ~ lcm).: 111-..•n Hl<lt:ll 1oiM.e: d itlicult lxocl\1'K: 

lh t·io· .,.,rty l<l!>~il rt,Ol'd Is C'lthcl· ~~,-~~· ,,. '"M '"'!'i"''"'- "J hc· 
Auck:u·k :1h-.1•·\:~ il numt,_. ,. ftf 11111rpi~•I 11Y,it·•l t<:: <~.lur.-~ wi.ili !il.nihr1}· 

m~·rm(':(~ 'I .. Nl~llu' ]..Uii,Oiim (order Phohd ou) ~ml l.r:n ~nhrart~, 

::u1d .~os md1 wu hi"~"''IC :!IIll )· , ,li;.tr~< 'l 1 \\ilh t),.,..., t;,~. .. ;~., ~lthuugh tnm\." 

H:c~·nlly 11n'l't: ho~w l~t:~u -u~'fl.t!Ot» tl.\Jt it might t,., <no~r~· ei u:rdy 
te'l.ned tO ' Wlgul.ltct' - f~•"llllfJRIILh":ll, po::ri~OC1)·h and/or 
:rrtincl-w-tyh (Nu<.-¥1!.-t. 1986. \991, Sho.Jt:wli l':o".!t6). 

\Vhile- d1-t olttt:Jt pou'hlc fC-1 ,,r .\tan-.-.::IXI.-.:. i! lrotn the 
(1)..-l"f Eon·rw, .ohuul 50 tR'<.a CH.vt.t:nkll!:ct" 19S6, TJ.h,,.,._, ft. 41. 

2W1J """" thu o1 prllnic~ tnln."< "mllc;r ~ukln1-ruole H:L!th\."' 
ru.-sy be P:l1~nr nr l c"'\:1)1,: (~_jlfut1010. Goswami n.. ;~I, >011 ). 

urcl .. uh •lu uul ilJll~ ill d)( t(l,~ll rl':lnnl unci I tl.t: .-<lll_y .~fi,)(ff)t, 

~lxom :?0 18 lny~ (~-hdnc11::1 l'h6. 1'•~111:non 1975). fTom tlwlim" 
of th,·ir iTiil.i .. ltli:;c:ti\UJ, tiH:.Jo:: !:l"OIIJ>'I' h l,-, ' .\IWd.)"lo punJ .. \1 IJ.iu lo.~hl.\. 

~.,d J,~,.-t btcn '''')' ' ""'"'li~fi.c:tur i ly ~llotate<i to \·~riou3 r>t1x:r 
m,,rnnu li•n hi ~l., : r L.a.o..a, ne,•C't' Wit11 ~n~· nm fiol.,.,.:.,_ '" 1""1 ["""" 
1111: r<lrilJ u l" tlJ.-11." fr.t~tib, n llMjtlr t•·~~•m l-ur mud, oftl1l~ toniuston 
ha:1 \xcn thr "nnhiH ~lit"' t·,J ~ppucnd)· primitirr. k~lltr(':'i 11..,.1 

.,..,,,.,., .. , "JII:;.:i~li~Mioru (Ot' '(lllltl'I(\Cll"l'l<lf(,t,;,.\), and LJ,.·i.- n:~11ll illi, 

lr.arNorm~tion lntn ~wimr11i11!-: , t11;:,!i111: "'" ' lr..ap itlg'itlk\."ti•'Ot'c!'. 

[n'I(X"..ti-mr:ll lu.~ luc-x k:t•·td u :.11 t.l: ... nnomk: w.'IS.t<- l~' h.W.:I"I. iuw 
,,.hj,-h.~ll,.,u.aU,appat·wdrprlmlth't,ln"'"'\\'hr.~iu.-:_uWJcm.:..b .. 'trt 

lftro,.·n.Thus.~.~lclc·.n-rneok:!>--'111.111:cin:oiuru:.Cjojnt-dsolrl'o<lnns, 

w,~-s. mull-s, hc....Jr,d"ll(j (<a~\d, t'.li~J in~ bi.:ory· of l.u:uncutl). ,..d\ 

lru· .hn....-.. ood ll~ing lc.mun) In tfte 1.-..;.."<:ln...--;~ (\\'Oiy,net" 16>5}. 'r1u: 
mt:nOt._rphJ.v:~~~(l,r.. tJ•~·"tthuc:::u t~ftyrnglr.mur, lr<"C 

fi<-\l."S 11n<l 'IN--"~K} 11:f:f\: :ouh!dJV.Mlly tlev~cd tu lhc:U c~lll ordcn 

(<:ill tS72, tl.o.otkr l956) ,lt;rrir,g b..'tlirwltho· Mn~lling in<{'(."til~""·""• 
.... loci, ... ~~ ~oo pl.;ccctl l" the" ,....,.n ell'\1.-:r. Lp:tt)~l' {ll..tlt:r 1912). 
H owc\n·, th o: lipt 1 1)"Jilil~l1 li.~SC.·IIliJL~ lu.i b.'g h.'t:u <ill l.l:l.Jt,'ibk one. 
1~'11'"'-;"g Llu:ir •~'·K:liO•I it'(!UI d1c h\~Cl:th•,w, t , ·""'gis c~mo.: t<> h.:.; ~li~m;.'c 1 
1:iL11rr 1\·i l.b thot uH.•ItJ, b..m;~ ~nc 1 pih, (ol'titt· Ltg<'""' .r-1'1 "'~ { lo.-kKc~n11.1 

197S. Sul"'• 1977) 'JI' wi1h 1~~-:tmXIlllh!. a1•l rndt·nl.~ loj¢t:tl~r (Glh~~) 

C'-'')'·--":c.·k 1'J!Hi) .Ot:•ly w/ll\ lllC t"C(Ot'"Cr'· , ~f,:;orly l tt.~~il l~dc.w 



(H~r1clll"-T,g>:r l'h\6, s.irmm~ ft •rl. 1991} Wtl~ It fl':t'ogrri~,.._j t.JoM ti~J 

origm~ miJ,:.Iulic \~ith some 'ungulltc' g.rn ul'· 
furtunard;, tcd-11\(olu!::...:at .. J ..... u--" 1~\"t. ln~"'(l ""'•·nlil'(s. t.o 

r.~pi..Uy ,,,:~l"cnc:oe ..,14! rompan Luge .JJJiotmb nr I>NA., and ~ IT't!Ch 

fn(K't! oteatratc,objc:ct'I\'C.:Itld l~nhf'tN:&t....!o.n~Q{rltr: ~llinilin 

oitlll biou h."k'i 1"'-'t~~"~: ]"l~•'"-"'- A~ not~, t~· ,Lo,,;e h.,-., rorui.mterl 

i.l.t: P"-""""!(Ul.ltO: du~ttrlni= of ~;l:phJ nL~, hyra....:c1 , (l rwl tlugnrr;;~ 

~1.1\d man::.tcn , hut, ' ''llwll mu n:~ Jmportnnt~·, hilw ,.].,o r·cvcal~d 

tl.u )l.lt'mUl!~''l"h" ilL~ dl<! l.ug..:r r·qm:!o.l.:rL\iotl.htl of ~n o:tr·o:m,•ly 
impon:ult :and very ,)ndt.nt c·:ml..:mio: .-\lricatl r~l iu ic>Ct tl141. irLdLHlt' 

mtny \"<;."1"~ sm .. U nr•r11ru"'l! a1 "'t'fi . . '\ ,,)j~: 1e~ l-:t>-'""«"" 
unt\-..n..,.. amJ pov.mngul.ttn~ ""'3J> j:int ~uggC11tcd h) 11n .~n.~l)~ uf o:yc
IC!m C")"~umn~ (tl.: JunK n .tl. l9bl) rh." .,.,llJIJ iJJO btcr pr<Wi~ 
tlw: fir~t h<ochtmk,,J ('~illt~nn: Tuf" tlu: ~tngls' do...:: f'('h li<>n.J>ip will! 

pacmmgvl..trs (d,~ .Jtmg (:L nl. 19!nj . 1\ rnlp·•·.~ uf m iw<:hond1i.1l ,uHI 
u mk:.or !i,Hlt s.:qu('n(';(' ~ ~~~h~L'f) LI•~ml~ e~o.p.mderl tll t! group t;• ind11rh: 
th< gokl.~n -n~ult:~ (Lll\trgtlt:! ''~ .. 1 1<JW,, ~tri!I).:L"t' t : ~;~l_ 1997) ,\ntl 
lnLI'\:o< (Su n OOpc 1'1 "' I'J'J.~) - An ;J.uci~lt, t.ingk (M'l~n fnr L.hi> 
~n\hl~ i§ "'"' "'-'l'f>Urted by numcrn•" f'nLI.t:IIL <~.ml nudi!'Otide 
"""tJUWCC"!> (:\mrtne M:wl,.~n .n d . 1003, !\l~th tf ,;!. >Oil)»' 
w.-:Il 3~ r.~n· gcnc>Cflot. t..b.mgH mch on prnL.-1+1 lklli""-''L'T. t.igt~UU'('' 

(\'.!.n Uijl.. d u1. 2'001), un!.-JLrt: ol,-l.dKuL~ (M~~ ~~- 1():)1, ,;;,;::tJh· 

,., 11!. J(): )l) , •lmrt itr\er~~~ritd nudc-,1•· ek,nwnl..: m '_juru piug gcno;.~' 
(i>l:" b , ?\iL.i klo •'1 ..-1. }()()'\, Nisbih;Lral! d . 200S) i nd cllnLrnn•t)JT\..1! 
I'<'QIT~t\g("n'll'ft t!< (llt!lt ifiMKI Ct u!_ /004) . 
A{i-u~·ia b.ls attr"'-,C<ll ron•id.:u.Mr: <&tUOilnt of COflt rQ'>'M''l n r 

1<Cpti0vo• lJn-,.,tr:<r Ill- IIM:IIdJCn \Jw-C' :110 httJc. 'tlpr'riiLiLL) LL Llillwlli.-:,,) 

•imilarity (Springer " o~l. 1CJ:Y.). l'urr .. ui.J), :lOOut ~ only 
n)Ot'pholll~l-:.1+ harJ~h:n lmitingAfroth:ri.t. inYOln: L},,. ''l on.><lulti'c 
lt.'-i:l, ittd r.uliug lU'l<ifS('Cflfkfi tt:-~lid.,, (lh•• \t"HL .. 'OI\d oonditir)11) in 
nul~s (\Vcrrldin ~ 7'1ii 'Ctr11K: l ~!99) .1ud a ft)Ul' )QI,.., \ ~ll ;~. rL\.!)it: ~.11: i11 

ft:rn.,lr: ... ( .\ k ,;s &. Cartu 2(')()6), alfl-wnrgl1 j;(lffl(l ILulllolpl.\sy <:-xisU in 

l.outh traits_ S.:m d'IC7.·Vllla.g_!'l. .or <~I . (XlO'i) ~~-~ ll'gttCfl th.Marmllt<:ri.rtlO! 

""-' ~-i..Ji ,.-nl itt h4\"l'lg metre thoc'M:'Oiomlar \'C':rlt:l!f<&e th.m otb.r 
pl.a.t~uW mmnruh. "T'hMt: hn ..Jist:t bt."t."tt iutt.ns.e 'JK'-Cllblinn ahnut. 

tbc ~qucnn.· "'"\ •bplm: :ilgni.!.._·moc o f Jlh)llll'''""'; ... Lnn~ 
wi1hin lhr •Ltikl'tobon (~jffcrt JCIH2, ?.00/ , Rcbhu ou & Soff,·rl 

200i , A:W.}O' & S.-i lft·rt. 1010). ·nli.• i.!n~·cn ncl'n~ pri rm rilJ frtKll 

lh•~ i:ltt th<1L li~ i ~~ and t xtinct ll1~(':1'0:;(11'1icl,·~n~ ~ l t;)tt "'numht:r· 1.1f 
r.ppartntl,- Sf_)('cj(\\~~:( ) ~'il'l ni-odntl~] <Il K [ r(/~t(.l'{lll i:i\ f,:aturt" wil l! 

(lh'nnn )(""ll.t<"' tlr.U. vc: 1\('11 ~ in tenr~·o 11nd ;.:ulden-moleJ. 
tl.t posicion oi m"'-Toterli<bns n·I:Ww lU tltt:llf: l:L!GI dcpc:nc\:;. H" 

whcfli,"T m"l, ..... uhr ur :AA:&Lurm..:or.l ..UU. out. con~i&rcd. l'h.!lc~~ud.iC' 

.ll'llliiJ.o oJ .t&otht-rbm du.t u~c mOiplloloo~ ~"~·~l lh.r.t Mllg:iJ .u-c 
more d~d~· rd•tt .... l w pa.·n uJr!!_ulak,; tlr:u1 t.u lhoe C1thn· .lfnxi1J.Ti•n 
inSt.'f."t iY<rn . .,. (Scil\en 2003, 2007), ;:,nd Imply thM tl·w lipu iJ·plr];U\ 
(r:~t,.,,.; ol II:OttiCI\•fl'lltll'-" 1ml lenr< "t :~ \wn: likd ~ lO lnr.•·c t.ecn 

p rt:-Scnt in tht: l:N. I)UflllOOt\ o:rhml~ri.t.H illt.:<tM-01', H~\'C"\'CJ", T(..'t"'--'"' 

.malys.c~of\·uiu""' lypuofgcnc-tic d.na (Amrine ,\!~CI~n e!.,_l_ ZOtH, 
W3tl.ldl !!.: ~odky 100 J, ltul,;;.._,.,n "! al. 111(H. :"1-t)htlw.r n ~~- lOOS, 

.\tm., Jid t ~.d. 2011) '"l'f,.>tl a fWtd.une.nu.Uy ditftnnt :uT.mg-.-mcnt 
d~t a.IJgm 3.1Ttinrh ~IMI W:ngis. lrith ~'Olrlcn-M(IIc' ~I tcnrn" i""" 
.»~Jl,~hgc Llrd llil!i l,ctn iMincd 'Arr.,;rr.-t'l;l.ipltilli.. ( \¥4dtk ll cl tJ1. 
l !)() ] ~- )("thi~ lo:rtltt' NStllt h eunc~c:t , I.Jli!:Ll It ''(')U)d bt. the ca~~ th,lt the 

rue:mblm ce1 l'IO:t"\\'eel' -~~ng;~ ~''" paenungu.latc..•s rcp•·..:~nt primil i H~ 
f~tnre' w ithin .-\rnKht·r.~ and that the .rlivthc:r!~n ' ""'"'' "' am.Toii.CM' 
W!Molcl "-1\"': lx:i!n UIC'ot't lb a u:nall pao:.mm~ulal.tl U.an a lipotypbLut. 

The. ,,ht-_m~ pm:..jl.ilit}' iH oLttr..lcti\'e in tht 1f it\1pli c~' mmpl"ll"ogit·~ l 

~LI)l(">fL Cur- Afrot.Jwri~, hilt tll <~ .,J1irmo4: 4.!1\\ler iJ unlil.d~· to 1..., !i(J 

dc.u· cut,lx<"..Jtt-...: 11 ":.t•ll-•Lnrt·ufthe shared fc.Jnlro< uf rucnw~.,w_~ 

''""' w.n!l;is ..u-r: ~u~ to lx-- due ro conn·~o'$Ll .. \uiUI.&oo withut chr 
ll!llcitnt Olli-ochnian m.li••" "'· lloc L•d -l .. -a~· to teet tllctc OOinJI('(jng 
hypotJ--.r:....,.. wi)IJ,.. tu !~Udl. fOT lHc Crr.h t1:t"11U' LIU.Hmr~ls in.o\fria 

l'rwu I~J.\ lhat :spm tll~~ !lmc~ 1~:riuo.l ~i ru:e the lhing afrodlt'l i:t.n ~ <it'(' 

tl_)t)ug_ht t11 h.wc f+r~l • j•pcarcd nbout 80 m y:"t (SJWing<:r 1'1 "'· 200 3, 
Mt·rr.~l i lf. ,'f. ,d_ 2011). 

It' .-\fn>· Arahill ltJ.~I ~l S\l.lli.d.u1tly hnt11nl ftnrtl Elu-•<t:~ 
l'hruu~lmut tlte C rtc.l«..IU, then 1ho· LLfrueltl--rU.i CO.liJliOD ;mc'CU!Ir 

cou..ld b.n'e :~orri,·Cfl un :.n AJ,,..., o:onlinct'lt th.u "·-r;; miter..~ 
cl,:lnicl uf pl~•:o:r•UI nu.nmuh and, pn:-<t~m:~.bl}. uf m.wwpi.als :rtt 

,.c-JJ. Unfornu'<l.tdy, ,,, )»"\',""~~' - '~ ~ re.-Jiy do "ot J,;,.,.M. jo.nt lx•w 
i.,..Jhk <l ,-\fro·Aro.l.o<* w.u dui ing thi:;. ii rlw: J><~rM • I In-t:.lll!>~ ~~r}· kw 

l'<tL't~b·· ~toe fo<:.~il l i,lncl '"' nmn m .. l. .11idt. irom ~ ~tn~,:J ,. t.i lhond~ 
N~:V\\" .:~ " 1- l ~l98) l1:.~~e been t(\urw{ in l ... t c~ l.'rc• \.o~t.<r:liU~ ~imt'11tl 

in .\II k*. \\'ere: the o\f•~~Arlt!li.ln w11t.inem u drdsm.+t i""rhtcd 6< 

b ctn·tcnc 1):· lhtMlJ!.hl, IU-IIIxftttal. afmthni.m ,-.,lt iCtL'-1. ,.;tAl L..a,-., h...l 
*"ne tolt1'.mce for t"'-l"'""m"! :..1 ,..,___ Wbc:tht-r thh imphet ~"$5loo. 
of $-Onl·."lu~tit..luhil..li •uu.t rcm~in ,"Qnp-run;, 

llu >\nel'. the t:.'ftT'~o,,lh~,,.,. m<"'JK)II-Iozie.ll \'ru1.1tlon ol>:io,~n·anlc 

,\l\')()n£: p~~l am) J!I.'L':it.'ILIII.tllll"L<'n of l\ti·4.\ll'll•rl - WI Mild "I'J'"'~l \u ])r. 

c• Jmi ;t~ .. t ..-Itll Mot·Jglnal, .\N :.~sl nl di'p"r~.i.lluto a L\lt: Cn :t•'" '' "-" 

Ath> :\qhi., !hal h.t:d l'n~. lf :Ill}, cut:hCf'i"!n IT\~fllff ... i wmr~iton 
bt.imalt:,; of diT~I"~IIC.X d,\h~ witltin .•Hmlbcrl.l llld.k.t.tt: tl.u th• 
Urlug ol'fkn ""'IUh'(l ' lun .. k.ly {Springer ~ : •I '01:1 t)., pr~J,
hw•clnox ~~~ nic~ rhM: w. .. ld LLI~n t :.mi'L: l.(o b.; 0«:\Jpi•·•l lry 
diM.mt}r rd"ttr<l 1.1,.,-l"t,tll m"'mnl.lls: on o tkcc- +'IK'IIi"'~"u. ~1-cnl 
mi\nun~l li r"H':.tgoe~ fron1 out!l<'l..· .-\i'ri<:l ~nd n~~o: ~~t lJoc"r:.<l)l.the .'\frt_llh.'t"ia 
~lw-t. man y <imil.11· t iC' t:Otl~t'f"J!."'" l o~dnptadOI\4 , 11'11'.>.1: ~,..~ li.;trd nn rl 
rl\~~l,._.t ~t r,H-tl..-r )!dOW, l\U( tlH .. j in.-Juck ln)'IIIU~t.:tlph~gy ~\'(>l'i<llll 

lf•L-c:OAling llU1llll'IJ I~ "~""•" .. rrullu~·d..ln Audvr:~~·h), ii>!-!lmio~.lit}· 

(''3t"lotl'l mnlr.· likc a.~tillod.c \~nn~ J.ll-othc-rlan ~·kku-uJoJiet), tht 

r..ai<Oonlxludout pule-In of mnLr ntsl"" (H>Io:uodonJ YCI'"SIJ$:1iiu t1ttri_.l 

I~<"S ,-,ntl golclm-nmh:-), 1~-ge uulc rutt•tlr h.r.hn s tV~·hol!e •ud 
hlpf,.-l• lr~t: IIW.IIIlllol.b \'ft'I,W .Jftlllhc:-rim sin·ni4tri) , llCluiJ ~cak :wn•;.. 

ilk]U.Itic f~m1h'Ol")' ("'~"l'n.1 l"'u:rul~h and (11\C:. l'l"'<lr~"l' ;~] 'l"rl'S~.U 
~fl'(~th.••·i:ur. f ""- '""")I,~ Jt~). ( \U'SOl'[(ll i t)' (~1 ~n•~lllMI) 11f~.tJ (~ d h·<:t $i ly 

of ma11u u l.b ~·enln ('ttlvlh._·,·i.•n .•;r:nJ!i~}. <~IKl !p!ncJ ( true l'll~l;.;ottL• .g:J 

\'-'HI.U ::~ti-otl.crian h'tll,'t.id l t~dgchogs ill .\t~b~,,_.:ar} 

I •l•· '~~--;_.,..., J,~-uooi.df lfli'C ..:'"'"''~h cl..Wic-d ruorph<tlugiul 

:liool.l..lriti~ ~ith pcri'P>I'Ifbrrr 1)1~ 11~ a ~ic6c rduiun,hip !Jot~~ 
tbc CWO IK'tlt·n Jo.;e). ll-l'ro\ dmupion...-d ~ mtlrjlhr~t~,.~,o. until H·ry 
nn .... ul~· (_t' roJtlr.t'f'O"' -.~1. \9!1;-1, li ... -h,"' 19A9). 1\noth.;r corn-.,•g-cnc': 
l)ill< (lnl\' b-c<"ll l~"o:>J, ~l r1:.\:uth ; tbi.> :1.bows tl1o1t the 1li~•~n1: n oli;,tjnn 

of e'tti~GI h~-,~~-·~ c:tmt.llllt d ~lU'~<Iri~l h.-wicl-li lt.c~ ii1rm.t (RlHTLm~Jl 
N Simur"' 2000J. E::ll'ly prolx*'-it[,,...,s ,.,,J, ..,.,1/~,·rtdtrr iuJ.~ "'~""' lil<.clr 

"'' hoh·t" Ju.d life :otyl··~ dirclf~ ly uutrpru:ablc ..nth thos.-: uf :;on""M:\(-Itlt 
oq\Utk' tapin;. ( J.:: iu~lncl 1979). nc. 11\U!it P.""Jtln(ltlott ... C..'f:pluJ.~tion 

for 1hr: e~.ui<Jiion of dc:l';,dcd n••J""'')j~it.<~l ({)t)\~f1C1"'--= H- dut 
tl,o:>~o: ;~o~bpUtKln! ~-~·r.~lrn n'"lljiUfl'--1!; w !imibr 'K:Icctinn fiH-..WIC.~ 

on d iljum.T l.tnrlm~~:;..-,, Otllerwi.Jc, dircn (IW,I ]K~ti ti(Hl h-.-t~~~n 

t~.'t~ will• su t:h ~imil011 tvolmiof'rlTY l r.•j •~dl l1it:~ w()l.\ld )u.-..•, kd W 

dr lrlllk t dhpbccm .-:nt o•· •~·""' :::.:ti rK.1ion Ill thdr <~lulutiorwl'}' 
l tl~c,ui~s. lc is f(rt· t llc':l'<' llfLd uLI~rr l"e..liOil~. we 111~ \ltH'•~o~ r dno:.-(1 ~ thC" 

rt.:-cnt arg"n-"·ul.li t of .'\Jt.c-r _, ..J.. {200]) "''"' ;t.lll.l a al. (XO>~ that 

po:'i'- ~rrotl oe1·l:. or•"~'~ origi•,..ting 011 1\0rth.t~tn contirwl\tl, :~lm,~3idc 
(kJTIO'I),Ir..lhJy ('tWI\tl'_gl'llll <::~d.;.,_,, . , 

.-\ rn..ljc>l o,·g_urucrH ~ainst Hobn liC ortgin .. for .-\ rmdl~ •~ the 

iwtdUhOt\ Lll..lt n•O;S1 "'f«tlb.Tiu • lt~.u~;,•·• dh~~ to ,o\rn~:\rahia 
mdq.wndrs.d), ,j(l Cl'lt:Qoing' nr w h·~· s.-.~ ..... ~ "''~" su .. -h 
JL~J"lr.'"''h wn\lhl h.nt br..~n hi.~ly J.Uiltk~l!. Althonglo it b d~.&t ~~ 
~uim.1l~·• l!lld ~rc·h~cl iu A!Tt .... . -\r..lbi,\ l1~ i.h<" lat.· ~lwJ~:cue, ·~.;6 
1\ll.l (Si~ ~~ .ol. 1')')0) ,,n.l rr"l<icrn~> ho~.d '""~!led :'.frr t.o~. hy tl ~~o: d t'iy 
m: 11\itldk 6o.;ll.·rL<C, pc~ri1•P'' 1• •~arly ~~ .~0 mya (\'L.\Ilcy-l .ior.tld •" ,,/_ 
t<J9.1, ~\ut~.,w.; <'.! ~r. in p~tJ, tht:~t ('QltKritations t!o nell. ulkr 
ct~mpr.Uin~ t.\11!lo"tK'C' fur~ ·~wo;ql'-lakc' rc .. n~ th.nu•tkl•l«• t:),-pl.\in 

rnuiLipL· afrntiH"thn arm-;rk l'rin).J.to ..nd nKieot3 ,-,rr.. for •·lw.c~"r 
~n. n";tL\3rbhly :~.cl.lrt ~t n>lot\hi"~ ..!w~l bndm'*"""'=;a, lm 

ir:..~t~~. ITII'IHIH'n nfb.:>4:b g.muru rnJrr;,gt-d tu .... .b!>C"I:jtH:ntly rolm,U.e 
d~ ,J;~nn l So11tlt ,<\m crK:;m b r'lllm»t fT•1nr Ali;~,. ...-h~l·c,H 1111 otl'll-:a· 
,11:\rlllll•tl~ ~~ ~·e. PrlrmtlC ~n.J rorl C"L ~roup~ halt ~1,.., L"I'CtJj•'<l d~t: 

,\-\o1a1nhic1,.~ (:lllkrulel t<> <:ulollh:t~ 1\.·f•cklga" ::.r.l'. 
lo .;nltutlll~ \h.:' hwuthc:-o= i ~ 11[ CXtL'IL-Allic.ln tlC'igim r11r Ah·Of\'lt·ri~. 

thclil.t.hlluudth.u1111thc•lillel'('nlnwul~N~tr.•di'-Cf"--C.dO'i"l~rebtCJI 
,uup uf 1'1'1-lfiiO\Oll~ ~uch v Arrottw-u~. •mukl \w'"C' o-.olnddcn•,JI:o 
(:m1l ~U"n:»l\111)) croo:,..-:cllhc lo·ih)-. Sc1. mdepr;:snk11dy, t,. •ltn(t_q 
iniunll-'lillnal Ju 'Pit.c ui n-.c!t"pl:.ol,~·h\LI r.-:scm~::~ncc-.~, lt)~l1 •'11rl 
th~l t~n ~utl1 ~~ h~'QJ'"'"- J.)!'Itit\s , pi\Cill'~"'k·ntid, ~nd lc~!•lictkl~ 

:~-~~~r.~:;.:11~~-:~~~·i~~t~::~t~:~·~~:\~'~'ftl~::~•i::~ 1;:, r1c;~ .. ~~~~.::~~: 
~uw:.;tt-d, on Lite b:L..;_s uf 1 (C'\,. 1-liclo·l~ W.s.tra .. ,,t:d mmpbol~tt.:.l 
r.,..t~ ~n· no rliffercnt fn"'l the fJX( >CKtJni<: ;;urMI&'·rnrnu chn tu.~ 
b.-rfl L.'n'OI\CO"-.J.)" UCJ'It....J or--cr 1l1e ('~ of thr~ bst t"'-u L~t\n\tiL''· 
Had pcri!i......,.,L'Io.'tYk LogornmpJu, phuliorJr.>t.Jn_' ur srolr:ncMiont"-b ~..me 
•~~~:lind ~11rl \r-f~ no (I t\.~ 1..-INJL ' (!~til' i,·w n~-n,J,t,nc.;:s •·ciiJid h •~ 
boht('n•cl d.imJ thd. tll-c~•: l.o~11<1 t l)l,l w.-.rrt ,lfmtbcrians, otl!gt)l:cl wilh 

b)·ro~.r .t~i<.l•, JCI't:,i~, ~.1rtlv:1.rb an•l t<~c ii~C'~, r..:~iltctil·d~·! 1t mlly a!Ko h..: 
tk CUC' T IIIII.]Mt\'if.m~ ]'hyf.o-~•·rwti.;- ~tudit~ 'il11j>ly ditl ntll<\dcqtll\d }" 
Dmpk- !ht. 1110111M,~.;>•:~l ir\J:Orn,..Uon tlnl 1\.'0 ...... u pt'n\M.I-t.oJ. try 
the r,-,rl.bt\(111 uf li1"~ iUl.d ('2;1inct OW.tnu.b. -ll,is po&~ilulity ""uu\.d 

appe:-.u l.u bt_ A!ppcwtoed h:r the- rc-n·n\ ~ttgmup ;)nd t..h:ln~•ll'·rich 
•n.:th...,iJ of Wlh/~ .-1 .,;, rl{I07), whk'b, ""like the ~turliN-- of A~h, .... · 
11 11i. (2(10~) and /.,u:k ~ ,,/ . {lOO'i), l~:w:<l :\:on tr .-\m~l'i('llln l~ll:~ 
b( l(~l ns H;•' t'ltl'l<iu.l, .1/:>ni<:.m l:cr""" ;UtrJ PiL.'I)Q('<Ai~.; ru ottt!litle of ,[,., 
~ti-, .._l ,.,: r i ~n r~lilltion r .tlhn tlw1 ~l::idn~ lht.-111 ~s •lem p•t:Lri.Ulg_ILklt ' 

The o lddt, m Miiiput o;."'l rutmhc·r~ 1.}1_' ~fni(ILCii~n ""kl"'! ~fl j !C'.ll' In 
the t'Jt!Jor:O<'C'liM.' ufnorth· we-'!t ,U.-it.:l, \~ Jo.,-n. tb: o·uli~t pn!IJ{4CIIIt•.tn 

&ttAnnu:. Is ncrr. knn• .. "D ""'"erlrranl 2()09)- Ho"''''~• P,-,l.llt'lfK.t:De 
1\fri<·.J•'I m.urwn:tls 3l'e dill SCLLrll', dCTi~ing lar~l)"' fn1111 a fC"" 
Jniaonu.nl{l!;i] i1C('~ in ~iOO'fiC:O:O , ~..'It: h.1TC produ;,;..,) nUI>'It:nlu~ 

irJM·.f.tiYr!l"el ((.; h,·•·r br.-.nt 1992, 1')?4- , 11YJ.=> , <.;ht.:t:rbnn.~ c1 ••l
l 99&), ~ncl a few i~.-,tat~·.r l ~p-e~;rnc:u ~ ol' CT•~"'I<:>nt' 1.<~lrecrhn11C tw.;, 
\.,te 1% d. 2{)(')9) :u'lll pri:m~t• ~s (St~ o:t Q;. 19'.10), a~ wdl ~' ~nnlt 

~t';4cnuil~c-e tne:n•nLn of u 11ldy\O\fLit tteth. It is P"-'"''1--il..lt tll~t.lil.l111C 
O( the: Juc ~ ... I.J.,;.CCI);;.'" irJOOtetimn:.; ;11'{' -.1W.Ilr <~ligncc\ .,.jcb, tJ.t.: 

lmrod d •• J,r):r~~d:d.~ d.ldc ~iiK'ft 1010, C•~'-"'3Jlll n .oJ, Jill t ) 

but iL i;, 1'10( }C't f"-iblc to Klt.ntlr) )..:.I:S-ihl., L:tte Plh.-orenr st<Ctt'l 

J\lt~Tllbr-:r:o. or tl--ir. "fuJ....I )i<l~nl iiU Oil I]Le ba'i~ tlf i~oh,tt,J ltctl1 1 bt<":lU'I<: 
the on]~ tmdoubtc~ fm~il n~nho~l'i-. ~]L ]lC:U' in. IJ Le u.rly t.UtJ+'r:ut 

1\itb ,.;)(:1\tia\lv rnurlrm, ~p.:dol17<:d. cnm-nd-les~. I"'K·Ilk~: ld:tlt 

(1\·t~cJnm·, I I.JS~) . Ont! P'"...;.bilitr ~~ ll.:~td,. urdtt 1r,tr":t.J h:~d. t t)tho: 

pt.·oliu J)ltol.~uu.iidJ, \~-ilit:h :tTL~ nOW krMIWil frorn the I;Ut: EO...."'CC'"-'. 

t:otd y Oli~,.:Ci'll.: , .111<1 early ~1~0<·o·n•• t)f ;\ll·k~ (Cot<" .~~ ttl "ll.)'i, 
Sc.itTt·rt 200i). 

'l'bo,> rc·m~rka.t-1-.· ~lh·t. I"Si1" t.l t.\ t it: I'CI'\ ~\1ch·nt anl-Ong l'...l~tot'(:nt: 

md, ~·.,1 .-J )' Eoc.o.•ne ptoiKI:ilidc,n~ {~l>f'.t:IU ;)1. ;)/, 200.2, nll)i, 
(~h.·.:rbr~l\1. 2009) • eomirtrnl "'"' ' mol~n,~loll' C1rin-..lel o r 
Jh--ngcrK:t: O.,t,.,. \'tthiu P:lcnungul1u , .. hich ,.-.,uJd pl:.~ :t: 
pn .t)l~;d.:~n origin ' wdl OOd< iL)IO 1n,. l'ill.tcon"Jlt: (Sprinb''~' « ii!. 
'200 3) . l"o r 1.1\e 1\t':d 35 m illion )'''·"~ 01' ""' • paemmgulo.te!. wuultl 
dominat~ Afr h-o\ ':< lug~: mo~.nun:~.l ~:,lUI,, wid1 mcwp1rologic-:~11y d i•·.tnc. 

lo'l-•-4"'0 i lls, prol:>o~:ldt·••U .._,,1 t.lte C"ttiu(t .-:Jllbrithopo<ls u\'Uip}'tr~ ~ 

,-~rirJ.,-· <1f brt"Vm~Jt and grD.ing 11id!'H. AJnlthui~n Jomin_m,e WU 

fir ... t d,-,B.,uy.cd (t'pporn1dy, nut too "'-:Jioudy) b,t· a lntu-Tcthy~u 
,Ji~~l of tl11" sc-mi <''l"LLtit:' antl.r~cothr:tnJ :Lrtindac:-tyl~, .. wch 
lin.~. ~~~r ir\ ;\)i-\c:& <&< fo-t<-il~ J,airog tJ.c urlll':il ~rl ur tM. lw-: 
Elx-o;. .. w • .lbour .~6 my:1. '-•mt- n-..~ 1.-.l"'• }>o'l-l'llungnhlc:l- continued to 

h.: ll1oe dr.1mi11~11t hr~··-bodit•t\ hHbi.\'Ot't'~ l.n1\fric~ until ~I I~H ll'll.: 
liKH Oligo-=-cJ'I>:, ~tU-o\tt :!_<; .np, slturd}' ~fll:r whicr. Ll.t" rln1 tr1<1jOI' 

c"dwt\g<" Hi' 1:..1u)3 1,,_,1., pl;rc .. · btt,,·r,·n All-iCl ,,nd E<u-~• i • . ·ntc:r•· lr.; 

~till nn •:•·idcJLn· liK· ..1ny ntllt!'r t'rlMilh..,,:~yl~ ur ptri-)llxtyh lw~·U~ 
d~~~:rt..-cl rn11111'10nl~~:rn QJnlincnu b.futt. tt.i~ lim<:- (l<3fLJ1o:~ln:ll' t:t 
.. :. 10111, ~,, .... ,~en ~ <iuti~ 2009). rln~•~ i~ ..._ill no cvitl .. occ 
for ~~~OO'IILrJ!IIt' 01" ruLpo<y-pi•ILL>l1 in. .. ~I ric,-, unlil the \ 1i.,o.:cne. 71otu 

t)\htl-gnu.1p of pJ.r.~entalnwii1IJI IJ,., lr.; kJl.t)Wn iub.,n-o~ ,·xi~tcd in "'\tl'7 
bd<Lrr ~be AI'Tt'lt:ht..:rh . Sc:ill in rportiJ.nL d~n;:nt~ u l th ,· •"<Kitlfl('," '·" 
r~Lllu, ~h•:y I'ICP"~"':'\t a ~:rmtinUOI.'~ l"'t-s.-:nc:a· (;,·,r ..~_t. l<:Ol.'t ;o milllon 

!;:.u-• 4 t id f'""I'"•P I CU IILUdl M .~!] ullllinll yt.:u.-,, 
· The muli:'\:UIU ..u..d paht:ont~"':;~ &u prm~· a Lt().)ll ~'I"'\ of 
the. 1..ry~,..._ ;Ultl btug~rnJoltic.&J rd .. tkM:I._t,ip~ of thr ,\Uf~·nl 
d 4 Lks nuk1~ 11p tll'C .\tTntl.eril, hut I.IK"SC cl•o.a {,-,a ru ltll u.< 1111.1c.h 
.lbc:.ut the ~'1:t>lngk,-,l rdatiQ,..,Iif">$ ol .. '\In,..,, lllnxh.-ri~ll.t T .. n 

k<~tUI'e' nr lilt. e-,IUll ::~.fn)l.J II :L"C f.Lun~ ~fO,: ~lrikin.g. l'i r~t , COI'") ~tlt'd 
-.·irl1 +Llht l' ph,·, : ,nt~l r.odio~.liom, ~~1«\~'!< tli•·(•ui t~ ;~ low <·~lth th.· 
l~'<..-."]ltiou ot' llx tc:mT<::~ on \tiid,\i!,'-"'loll' ,uul, to .1. ks~" degrt 'J', tht 

r,o.ld.Cl'l-nrol~ in lK)lltht~rn 1\..liit"'.ll). Se.cVL,tll~. the t'At.\nt '111't:lt.' ~r,• 

C0111p;u~~ bcL..,·ten 1n Afr<l lh 1r~ and al\ u t'.rtoi.otcJ S-pf!C.i<:~ ~/rth 1':01\1/t:l~tnt 
fe.n~r~: ~L1rMIII A.,,n&:d ,\nc-c:..ttr IA)'Im1't'CII.ot.:.os$1!~.:0:us ("!>w<:)Jnd 
Gi<riSt1'c'AA-!-'~t!.p.(&dot!>). 
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~'-""")" highlr 'i' ':~ :W. Ji~~~ ~ in lt"'"IU!> nf U"''r IIIUilJII(,ol.ogf IH' HO~)· 

ur Lut.IJ, and thl.l ~·bl!utlon h p1·cb~obly rd3t('(l to luw .\pr.rit·.~ 

diwrsity lncltn ttw.lcl~·lnll!."'":!o:, rc ...... , h lif~ll(,tJ"' lunr,h.,.llt.l.-.oil<irl 
i11 ..,1 •. t'ti~ lu ditli(1..1!t nk:h" 

<.'urrcndy, thc-n:a~"hout7S \pcdavful.,ul1frulJ~cn:.~,~m.luo.ling; 

thre..~ dcplwnl.oi {tbuu)!hlho."'"t· is 1-'UUI: Ltlllln"tlf:I~Y rtgvding CUI"I""C'Jit 

lff'Ognition of rwo Arriu:n spcOe•). foot fil"\•nian~ {tl~mr ~n.J 
rn.\lllh .. ·.~), li"'" hyn.w-s., nrw unlnrl., I ~ '~"r,i..., 30 lt:nr~Mtd 11 
guiJ.:n-uJOJd..A~ "'•~nted out <arlkr, Jl"l8n'~ lfnuf mn.-ct of th,· ... .,. 
hal'(' ('('()logi.;:•:afl! ron~rnt. for'"""" mh • ..- u••Lim::ul.i. !Jut M)RJtc 

,.,, '"ot 4 t.J lh·-n· ;an: y,t:t)'I:"I~U.r "tunc pbu,Sblc l\.'\)~ for hofh rt..... 
pr .. "UDCC' and tiM- b rk of cr•nw.r._,.., • .,.:ll h lf l:~ llrupl.·,lh.· .Umllu"'"W..I 
!!uill•·,.. mult,. .m• 1"\:ru~Lilil.r Wullu co the nmwpbl nlOiu (genu~ 
,\·:A<N}>In-1 :mrJ 'l'\")rit)u~ IJnl.tl'"f'tW t:.olpMI Mnlt:... :.o•Lptn··~ nidll.7o in 

~hid• "'" r.>~rly '";\."UJ")Qiion ol ~ ,"'<lm1nen' hu ' o be }>Q-rtic:ul.uly 
.xh"ttnto~g.:ow. ~i'"\.'" hnw m11~:h hn1~ rnc~o~lii~.d1tll\ i.~ m·n~'l'~ry. 'l l11: 
;~rmLh.:ri~,, .lulnh· .. rl A; br(uJl) romp.uoblll!" to tM Gi:~m Ani<"Otrr 
:IJ_;·<f~V1';'~·": f.,.;l;~tt}ltJ of ~1111l. -~"'wri.t::a. lt1 ''~(! ~ml\, ~lM!.:ol . w\,;1., 

afrnll>e:tial• !.~n:·w~ .jl'oll"lil. l,il.o~rly tht hlgbtr <lllitudll!" IOnm, OO~'l:" mm~· 

.::C.Ok>g_icl}si.Jlli] ~l'[ fi t.."'! With th,; rib;-~ (f..tmily ( )..1\Cti ll!l ~!!ll •) ill 1:ur..W;1 

;11nl N unh A•m~rk;,. rl1~: llu·.,., ltl'n·,lh~trl,,,, 'll«if:J ,.,r Pc.t.\mogo~.Wuc 
nt·c <.""Qll\"t:ef'gwt ,,;th y.)ri!)\1' l"lqtt.\f lt· mrlc~tl ~l1t"lw• ~ml ,],·.~ll nm in 

tJu, ll ,.l >~.rlii: "~:iw1 ""'ul llid • tl•t: Hhll'tl\ljll<ll DlK'k.-blllt>i Platnl\c~ 
Om;c ,1x;rl~rs;.:lw~ lllllllllltll - In i\\l~tr,,l ll"l , lnlt~•·,·.~ling:l,-, 1l1t: tmly 

kniTI:!i w t d u: Afric:;,u •·•mli•11:11l ;re 1h .. 1hrt-t- bighl}' ~pt<.i.l li~.:,d 

~l\ati.: f>)C~nK'j1~k' whilc tl'<" '7 t)tho: t·~ ~r~· (IOI'Iili'IC"!<: l to tlw i~hn<l 

<>I" ~l:otl,•i,!-:~tr, w flt 'f'l.: 1h1:y \M t:l.lfl}' \"VIIIIgit·<ll l""""tium< .1Ju1Jl~r W 

a dhen.Ity of .\tutnb.d~n mnnupt.,(,. Cat-ihht\l!l !JI.IIcno•i<M1• .md ~"~ 

V!>ri,·l y of .J tr,·:w>O alltl\.,•, lj:•·hc~~ frm11 n ll11:t :.o.n.:~ :md >:OIIIiuciiL~ 

;\ lthi"•Ulh lJ ~t- 1-lt'giH' S<: l\~is (TL':;•Idw.;o••l•l ~J>C''"fid1lty •·cu:J,J.k 
1-..,.Ji..-.JQt~ l"lntl dw .•;ofr:nncl<m~ Hf Cui~ 4Jntl l~~<~nul.& , 1i11: oliUI.&IIc:r 
"f.lr."l.l<"l' <~·!~:· Lkphu:-tu!<J•} do mx tu\·e. many r·e""tnbiltK« '~ith odta
sntall mammak In ,)llliltinn, ' t:ngl lil"j· l.i"'-11'"! -tel,.; d~e111 :.op:.o.r1 frHI" 

.u~y nd11"1" i'""'P uf 111<1111111.11, witJt JC.;,tut~ th.&t .tl~ W'll.qudy Afrl.:m 
;:aud might ben k thought of .u a i."f""if'i hctWt'flfl .a. minbt.ur.:.onl.i '''!": 
.llt(llonull .ml.i!ll.lt•r• l)c'"{l+ll" ~udo ~]Mlli41V..&Li<l'ln . .eng&: OC'CUp! tlu< 

~•~n~ of tt:n~trW habicou from grud plo~~m. of the 1"\.,m,h 
I:J. .. ..rtt ;,nd hnnl.lr~ fi,·ld~ In IUM"Ih·"'"'' Afrit:::.l.ulru!otul fun:.<l"Hf 

Cll!ntro~.lo\1\Jeut..:.nlo\lnc..a 

.~II 1hr pruner .,f~~ oonnnvc rn hr- n'>Jri~ ... l tu •h·· 

;\fh ... ·\uloo.&u u~oun. pl~o~, i\1Mb;(4;tt::lllr, IIUl ..a,.. l•\0 cl<ldes n -it.lt 

~q>~tat~ wfth the b fi\"1t tJo,Jy nuu disp.:-~ to othcr 
I:OIIIinclll.'i ·n..,. d•·pl•:u•t~ W("tf" "'1·\J ""P~·ntul '" Nurlh Au...,riq 

:mel ,\~il :mo:l thr !ircni.l.ru r~dl-attd lulo d oe ,,ollJ'.t U"<lpk".t.l O<X:aN 

:~t • ••-:ryr..uly <!<all·, in ;xlntlhMl ro the NQrth Pacific-. .lml tllcAm:1:mn 

Rh-er ~)·Jte.m. Although ckph.mt1 -~ ,innl~n,_ u c """le tu.gi•lft, 
1h1J 1ro~ hn1h mcwplw)l.'gii·Jl ~fK":n:.oli~lll, In ~odtltliun, ,ih:ttl,u\JI i l"f: 

ubligo~t"" l<juati..:" htt-bh-al'l'"l :md <l! !U~""hhav~ no K<'l"-"?',ic:al r.qni•·:\lc l\t~ 
out1id"' th(: ..-.froth~..;"'" ..,..-l i:~-tinn. 

Th.~ fu.l...L-.utlu~i(;<ll r"""'"'' ~ llut tlw. luy,ltl~ ~li/OJ 
n.uun .x· .::~.:tam afrothcrC5 tlla;r 1"01: h-''fC h.:-c:n It) twir.,,l 11~ tile 
put. J-;,...- .,unoplr.., doc tlin-nitr of'OCio~•~ in ll~~: MMw~·nc hotJuJr.d 
w. JubJiuuilit"S, v.itkb included iC''tT.d h~C'l. OOt.al 011 th..: 
murphul~ nfthr:ir tl.:ntiliiMl. ()n ly 1\u),;uhf..,..,ilof:!- arr C'ltt<ll ll,ancl 

..U "'"-'"'- ib th~ '"o wbW:niHu ha\·e r~t~1nc<l ~)('what hy~•lf\1 
dcntitinft n ..,,.IJ :o~"' aoo:um , ... -hid! Jlrun~ly trnpllr.l' ho:rbhuf'OU:I 
;uu:~tunc.. l "hc: hul>iw11·ou! macrok""l!lld..wu bK.une t.\IJ~t IQ iJ,c 

Mio Plion·11c; P''l.~pi tl.C! o-mlcl nul dT.-.iiW'Iy mrnpclo: n.j1J1 
,.,-.,J_r o.rr i-.i")! rur.Lr:nb, ! .,~ItS. 4Ud un.:LIJO)\f:;t; (Qming i.u (rn, !.h.· 
nont'I.""Jl-1(" c-..t~nt :sengi'~"'-"\..., to hny ro;~ ·;.r---. 1 mmp-thu on \Yith tho"*! 

im•d•:r5 hy ;o~t:<:ur~o~l.,r il)· ""'"'-1ll t lilljl. imutt:L>t\1.~<: !f"'!"='i .. Uo:t\, "'l.,."<"lo.IIJ 
am~--atrn , Vt-hc-rc l hr:a.d ~t:~rt in (\fi.lplingU) "'"' ~ hrmi:'ltr) tl\\llt V..: iU'I 

... 1" " ''"',,'<:. l.ih:"i""·-. Ll~<· t"'Lc.-,,loloji!iutl hi;;tur.r ufbv-~ll"' ~~~j.;gc:~u 
thl! Ollly thCI:K ~pede., th1t wen.: rupkolou~ f,lT uho1"\~,1l \~[(· \1-l..!,· 

10 l,.., ·~ pt: t:ouopd.ili•·l: t:~!irw::li t•ll 11·~\J. bar~•. <·odr.Jil>l•lllll ~o~t~ul•c~·~. 

A ~imibr ~Ig:ummt 1loc$ not C)."]ll,,in thl."". lll ~,_, ~pc~~c.~ 1lh'\'l"'i~. iu 

1\u- , . .,,y ,.,.,. ,.t.pa~1. . , , r,J._,, ,]...,ut~ '""'' o l ~r.•mr.~ "'x\m;ltOIL~r.JOt.:tm~j•~rJ:t l 

with theh <un.::m son~ 3tatm , and n-.o't twalbhl,... c..-viii~''IC;lt.". m~gcm 

1l1al. prd• i~ lllri<: lmnnm n•i::f•l h;lH: pl ~}·•~l a <k~d~i"~ w!C' i11 ~IIIl i\; ,~t· 

u.~ir ~"'tinttinns_ The 1husity o( tcurcc.s on ~l::~<bgal<"~l·lp\XIl"tntl}· 
~.,ff,ro·<1 l.,s., fr.., , 1h" i"'f'-11"1 n f ifln Hninl: t~ i'l l t·nL, , \lndo~o~iiL~U~ 

1.-.elau:.~ lhwe w iu no compe.titiOll tor lOod bcnwrn d1e l\r..rbh-ort.IC I~ 

11"JCknt~ 3rwl ill !'<l 'o1 in)nlu~ •··nr;~:~ . (;, ,], J,·n.fnlll •·~ ' imil.arly ,..,..;atW:d 
U t<lljlt:litiun t:t<)Jll ou ..... · in.~"\h'(Jff$ b)' ~eng f'05tOI'I.ll. (t rhu~ 

~JX,,,., tl,,, ~" im J"' .... -t~nl r. ... -t .. ~ ;, t }.,~ rt•l.•liw ly ~m ~ll 11\IITil~t of 

t:~b.nl ;&.fmdtt:IT.I' i~ l11t:ir t:l.nlo~:i.::o~.l tpc• .. "ialll~lkm, •1hith :~.llowo-d 

them to .l\-oid e.,..til'l(:J:ion in dx- t~r•: 1.1f i"v:»~lin~ r.~llnM fr!Nft uu1Udc: 
_-\ f.-if,. __ -\IU .. , ...,~j, thi• "fll.~i:.~li-.r..;otiull hou !>1::1" '·~ \ 1M: <.o;Wut ~rothl ru. 

.... ell tn the pu t , then· low 'po:-d-~ di,·crstty, oft..-n K""\YJ"' r--nil:d br 
!Ugflly rr.slrid r.cl cli!-tributium .m1l ""-Hiuj!K:.d "fl'I'I:Uir.r.lltilllt, 11"Ud 

ullUl.:- IOwt~~lilU! .;ulnerolble to another w~ ()( C.'ltri\)ClocMu n 
the b;,nd~ ofhorm;on~. "I hi~ i-< c·~roo·.bll)' thr ':o&"' ,.·jtJ. tlt~·)M>l.UilOgJb, 
~r.d r .ultlc.:n-lll'lle1i iiJUI dtt liln!lt·d...-e.lling Wt\gis Tbex: tau •" 
o.."'C~· higbJy rcstriaCil hohit~n thn :.re hcing incn:,,in~r (1•1!""1...-d 
by lou man .l ~il"itio :!o.. lk:~~:au••" ,,rtJ, •. luw l'f""LII"J cll\t:rlll} ul the CI(W\C 

.~;(rothet~, tll.tirpations l'-ill h.n·e .m e'pa:1:!.UJ 9C"Ttrt tn~P'" un .'til 
a~yd~upcr:.t~gmup. 

Jon"than Kingdon, Erik 1\ . ~·iiT~:rt , Ul.."lir li t'<lg,._, & 
r .. , k-n R.1tltbun 

Tt:fllati·.·t- l'll•:o~~~··t lic ~o::l ":io>'l~ l'li ~' ofafiC)I~I,'n nt lml'l"l~l~ (H-.ft) i)3W<;i ()tl3 c~t!::>in~~ on~~1i~ r">fDI\'A fr<>m l:~i~&:•po!c.ies a-.d morpholoe'l' o: lr.1fl & MMd 
~~tir.ct H•t-cit, (~fltf" ~ITHt 2007). ~n~ (ri'&~l) b~1td (In ~n~ly~~ r:fE*n rHI'io. d.ll~ ~·nn,. ( ~fl"r U•,...d i:h ,ot q/ :ron) 
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Cohort PAENUNGULATA 

;\ rf~· rd.ltium.hip bc-t'"fCcn h~u~·~. UWIU,~I lft<l lh~gut~'."• 
d~plo~t'< :..nd c..he O'tinn I~IK-.IY,etlt ord..:r Fmhrtlhupud~ '"\-<l~ lint 

.::cpUdll' rrcngni..:o.:..J lry Cn•gory (I 'JHJj. lil.&t.U In l:a~ P.''"' Ill 

fmtil .jbcm-c.lie.J nu.dc in lhr. l.ttc. nintl,'C'nth 1ml l :.nl~ h• .. nli.nh 

l.('tl' nrir... in th,· F.J!um 0.:-press:ion of nnrlh..~rn Egypc (;\ndn•w,. 
190(.). Siml':.w• ~.-.."'lltu.aRy c:nint:tl ~ n:unc Pu:nunguldo~ fur thlJ 
d.~<le. hutalsoi"cln•k ·tl .. , -_.rj.:l ~·ol oth.."T(""ll"lirt.~~ l:uo~ wlio.H ~ftlo:-" 
:.r{" ,,:,>'" hdi.:-.~:J to lie chrwh;_..-.,:Jlx: lou.on P:~cnun~;ul.u:a.l•illl J lll\.4: 

b.:r_nu..._..t t>~difkn·m ntl•ur! to ilKluok ""'Y r1irJ,· rc-lll<I.Ht:!nW3_gc• 
, 1fli•·ing ~"'\<::diu" pll.ccnuh. (l .u1:.u I 993). but i, nnw ~,.,,. ... ~11} 
ro..-.."""••ui~.ed nJ th\, .,f.-..tlwr-i.t.u o";).di.'tlion th 1l pruduLt:ll ~be, orrkr1 
~yr:oi ti, •J, Sirt: lli~. Pr~<i<l<,.,, • nd ll•c C"ll.tilKt Fm hrithn]>lltl<l 

ll~ ll<:o:m06t)"ll3 i_t:" .. g. ( -i f~o~:.:rhl·"m a :.1. Ji:tl l.~ •). l11 L!.t: !'~~~ - m.1ny 
mmpht~lngi,t.; :.tliJI.HCd p..1rnunguh lt"' w itl 1 p~t·h50do:..:ryh in 11. d111l•~ 

.:..;,l1 1~,1 ,'\k\ulgul.lU ,., 1 \m l"'""'~iJ.."Otlia. an ti """''"~' >~ouLhm·iUeJ h.,\'1: 
('>·o:u f~xom.-:o.l 01. d11~~1' rd.ltion,hip oi" 1t~r<l(·ulW c<:o peri~•o~l.wt~h 
tlom 1n L..-tllythC!inll p.\I'IHII1!;u l •• tu f.!.li.:n;,,n~ Mill pmbolloddtM\G). 

],1ot mol\·•·11ln d "l" J.a,·t now fi r mly ntahli~bt:d that th~·. <lf:ril;·<l 

l"lmrpf!! Jlo;o:ic~lico~.tu•T' •h•' l"" '" ;~,. ~~.ltl('t~·b sh H(~ wilh l'"' 'w,mg~tl:~.tc1 
~rc ~·oh11inn:-o.1·~· t:ou~·rr2tlK"C1 (:-..ip r in.~"' n J.l. 2.004) . 

' Jh..: tin~ P~l.acoc.cnc p m i:H)ri<:i.d t:.&n L!~:lll.:-urm. fm n1 !'.l11ti'JC..;'O , 

i ! tl"K' (\l<k:.t m><loMJiol.:d p:;~enungul~!(~ (CTiwl:lbro~m 2009). Mmr: 

tk:ri··~~l ] K"'.~'(J!;(.i.dtolm ll"lJ:'fti>IW'ri r.;:u <1.lld "f},,.,._,. l.~·.hnill !'ll i " '"I tJ"Ioli" 

nlrk·u know11 hyr.H1)il1 f.lcs;.::.~riu. _l lt.wc: '"'"~"" ti11L11d {1\ \'~1-l'-:.,.:~. 
EcH:I:J,.. ,..,.J i,n.-_H\~ of the ~.:trnr: 1 ~\,ifl (0ul.-:clAt-.d..xln} ((:lii":O•rbr.&ul c:t 

'''· '001 . Ghco-hrnnt ,r , /_ 200ib). By !;h.;.: o.:nli.· .;l l:itL~ttt, hp·ilrolcl~ 

:»c nm'liiHJlo~iL"<Ill' dis(illa 3,.1 lh•"fl· i\ <llrt-3dy t'IJ"~i•l ••r..lllf' 
mo~phologiul divcm•r wichiro I•roboJo.:tdca, ~~~ggc·•t.irot t bu U.o: 
('\-olu1inn.V'I loid.nri~ of l>oth c.ladQ' .,.,·ill t" >'<.:Jtlu.&llv be tro)('r.<l <n111.11 
lin-t:btr 1uci. iclto the c:~r-h- 1'-lla..,.,_.._...tt. ;\s T<-t h~l si,..·ui<l.t-u ll"C 
wu.~in¥ from dr. r...trl)· Arn.::.m ~oord. arw:l lho: nl<k..110rnu. .u-c knn' 

Altarr01ti"~ :re.!afphyk~ndic ~ -~ liooshiQ$ o/;,frothc r.~ n "' """mol<!~ 
D" 1 comb:nf"'! • r. a."ys i3 of D.'>; A fromliv;n&"~~ ~ndnu,ll"~hok>syafllvl"8 
tno.l ftlin-..ls ;>c<:·.c,, showi:.g re<o-.~ riT'"th)'tht•i t .... ; lni•'· P;w-o~ ~ne•• IJta 
(a(1cr A,~hcr d AJ. :.t LIO~) . 

l.ltcdl l)u:.dddJcFOCITlll·ufJ;;un..UC'.l~~t~"-'- l '.r.H). II.,.,..-,.,-.,,,~. 

th~t tiM1•1 'in•nwno ah-ndy c..,..l.ihil rl•:ar nwq.rhologie:d ad.Jpt;:atiOTJf 

f<JC" au ~IJU.lltC. ~:dn('fl«: • 
Wtth!hrrr:n~illuuufAJrotbcri~,""unol,.,- ,.rt.hemo~ical 

l'i·.&lurn tho.c IJ:~•X" brrn prnpu111~l » ntdCDC'C fnr fU'"""'"K"I~lC' 

ruonoph:,ly "''"' n\t.~~LI,.~ r.::-c•"::!.lmtCO"I. l'nr ii'J!otll.ll<."t::, one oftfx lrc:r 
fi".IIUI"n t.lloU >Hill tb)U"Jtt tQ 1\i&m p:o•'flUII~Ular~ tO fhr- ,:xdn!i<lll ur 

llthtr'unb""l:a.ll--=' t< d ,...n..,( o~rr.mgemt:nt ol1h•· '"'' l"'l.u od wsM bone~ 
(i .r-_ IIIII.'OtlL.'K:I bo:tw«n the l:<l'r~!!~l•~>~dtlllllM: (Uboidinlk r."''·'"""l 
110 ,"'()l)f.l(.~ hr-t<A(len 1\"' lun•raa·•£~nciform in 1l11· wri~) 1kvmuncn 
";~I 19')1)). HOWC\ "C'T, ,l.(~tr: Os :.ls.o no :.t.•lr~K"I:.ll- ~-,.thoi rl .-onl u1 in 

.tni..St oth~:r ~frt~t hr:ri.Jnn(.&Jl d •.~rb, tcurc<.;, ~'<>kl<'.fl· n"ol'""). ;,tid tb:re 
~~ "n lutw.r w>ei11lrll1 cont~<:l in c.·nru:l!, ~>kl~u-molc~ Qn.l pr inliti.-.· 
~~tng~ or ,: l(•phJ I1t·..Jm~w~ . :\~such, 1 ht:". ~ri~l < :up111 .md l:.tr,;u~ l"""UJ<i 
("i!hl•rlll: pr lu)lth(' l'1thin l'hc,·nt.o~l i .. o r lC"-Il d re.prcv.n t ~fml h,•rid.tt 

~}'1\llf>:ln)O'J)hk~. h111 1.1 11~~~ d1.woctt:eiS c:.n " " ] ..,~~·: r- IIC' ~-.-.n!.id<"m~· 
~n !l~rpt~~IA:d 01~ p<l~lmnguhl<: ~)""~ l"'m"H"J...tli~::>'. Otl-x:T ~~~t•m·~, .,,,.J, 
w- ttUJconrl)·· .\ ~;lf!uy ph":"m~, tlte cup-lik(~ .u ln<g01lar ~~)\.~·l,u ios~-o.1 

(whld , :lrtil:\l l:.o.l~~ .... tdl ~n cnh,·g··•l om,.li,.l maU~olm of tht~ tihi>~. ), 

, .,,(1111"!tltm(lnt tJf tho · t:•·n!.r,d I.IJI!Pt'l" inci~(II".J ~no l nml~l ""l"'"~\on of 
tltc f\1 ~ ,\l 111 1!1-1.~ !( l~i"IOtd fo~~. ~IT ,,1~11 ~:.-u ill •"11.t ' iou~ od••·•- n<m

p;a~:mmgul~'.: allx•th,.,.~"'~• ~uY.Y..,.;ting ~ n"KII'C :mci.,nt '""~~i" lur these 
rlur.Kt•· •~. l' l~t.\: r.,~nl .-,J ti"K' othit m;"r tf..,, [ ~<"t: II<Oi:ll'!. \Vhich ,,. !'!."' :" 

i11 1ivin:t, Md <'l.:t:!nt"t ~· •h}"·~Ju·ri&~l~ ~nd ext.u1t pn)< :.:n·iid h~ r:.~~...:•id~. is 
.\l.l.cf~C ill ('M"i111ilj u : 1\......, il hfiXoi.d ! ~rwl m likd~- nuht-dl""OTI"'"\."'g''"'~· 

witJ,u•l':.tniUIIgul<lu .. 
f"<lC'tllU'Pihlc::o. l'~n lw. di!ting~.thh""l from uth~· ::~tl:othc-tian.• hy 

.\ fU UT!J11..- 1J dnind fknul f('.<lt.ul~ and ntU~('l.Ju- U f .. ll,l..>t:mt1:ll~ 

tSI~ 199}), 1n .11k!ilfun to poKcr.vlill cf\<lt"OCtt.n ~ucb .1-~ 10"-" 
ofthr ' '""de and nt('f:t(T'Qm0nn, ...,, i1oCI'\".lSCin th._· nmn],...,. nf ril .. 

l~o'Aiwq,;: thoro~.dc wrt.d•r"'"'• IllS"! of the huRn..--.ol t:na.-ptcondybr 
I01"31U~ (tlt.~ru r,l. pn-u:nt. l"·rltll) r.:. ~y. in tk •wl}" 
pn.t."._:Mic;m ,~c,,.,. .. lold:aii.-;-.J), md, ~'h~-, wilk ..1uJ lbriug llroc 

.&l~t: An:a.utu,.ly n:.~uo~;fn~ .J;S: a pn,bl., ~,ia.J ':-mp<>DlOJllliy or 
PICfttiiiJ,:UbW, <Aiillc utht·r l"'~le spwpomorphic:>- ind .. dt· ln:.s 
ur l.a\.1·im~ -~Jallnc LOU(:l(t, ~(f" nf .111 ali~I.J:w..n.old ('.uu). 

prt:K'PCC uJ 4 t•irlform fr.n~tn n...tr..l to tlk" petro~." \11".Jid)" 

Clii 1"1V.Jh.•.,l Juharcu""•· li~" o111J o1 -.t:rt:ic.tl to (Wtcrior .. r i'"'' ~t..iun of 
llu· JNndih-.. hr ;,w~r~in6: r.1n1us . How.:·•,,..r. ch,;:sr., auJ tlt.my oth...-T". 
c-.mcl ,~hu· l.rOI.I\~1 ':rru-JlOm()r~i··~ n f (•,.,.,,u"J!uf:a(a must h.- b:..11:ll 

~ ith f~J c:vhlc;:n("f: rmmt-:.ri~ 1-lr.m ~.nod <::ro ..... -n f"li: "'"''J'.uliltt:S 

Eri'K it . SeillCrt 

'" 


