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would nor. EnDra conGssed her fears in a letter thet
Charles kept rnd neasured, with his reply to h€r
scribbled in th€ nurgin: "When I am dead, xnow
that many times. I have kissed and cryed over this."

Close as they were, the rwo could hardlv bear ro
ralk ibout Da.win's view of life. And tod:* *rose
ofus who live in the Unired Stares. bv manv mca-
sures the world's leading scienrific nation, find our-
selves in r house divided. Halfoaus acceDi Darwin's
theory halfofusreject it, and many people are con-
vinced that Daruin burns in hell. I6nd ftaroldde-
bate particularly strange, because I'!€ spent som€ of
rhe best yerr1 of'Iy life rs r lcience writer peering
over the shoulden ofbioloq[rs who aftui[v watch
Darwin's process in acion. Whar they can iee casrs
the whole dcbrte in a new light----or ir should.

Darwin hms€lf never tried ro warch erolunon
happen. "lt may melaphoricaly be said," he wmte
i.n .he ('irn' oI Speeies,
that netural selecrion i, d:ily and hourly sdutirllnry,
thrcushout thc qorld. rhe d'shr6t hnd,on\: eF{ uns
rhose thr d b.d. pftrrwing Dd adding up rI lll4 re
good; rilendy and inseBibly working. wheneve. and
wh.Ber oppoftuniry offe6. . . . we rec norhing ofther
d@ changd in prcaN. unril rbc h.nd ofcine ha nD.ked

Darwin was a modest man who thouehr ofhim-
self a! a plodder (one of his favorice monoes ws,
''lti dosged rs doe( 

'r"). 
He thoL'ghr evolurion plod-

ded roo. It$. it would be more borine ro *"rch
evolution than to warch drying paint. As a resulr,
for serenl generations ater Drrwin's death, alnosr

Evolution
in Action
Finches, monkeyfowers, sockeye salmon,
anil bacteria dre changing beJore our eyes.

By Jonathan Weiner

harlcs Darwint wife, Emmr, was terrified
that they would be sepanted for er€rniry
because she would go to heaven and he

nobody ried. For most ofrhe twenrieth century the
only well-known exaDrplc of evolurion 

'n 
rcrion

was the case ofpeppered nrorhs in industrial Eng-
land. The moth had is picture in rll the textbooks,
ar a kind ofspecirl case.

Then, in 1973, a nurried pair ofevolutionary bi-
ologilt\. Peter.rnd Ro.e'rrary Grrnr. now at Prrnce-
ton Univeniry begn r srudy ofDarwini proces! in
Darwin's islands, the Gajipagos, watching Derwin\
frnches. At first, they asumed that thev would have
to infer the hisrory ofevolution in the islandr from
the distribution ofthe various 6nch soecies. van-
eties, and populations across rh€ archipebgo. That
is pretty nuch what Daruin had done, irr broad
strok6, after rhe &aI&! five-week surrey ofthe is-
lands in 1835. But the crants soon discovered that
at th€ir main nldy sire. a tinv desert island called
Daphne Majo., nerr rhe center ofthe archipelago,
the finches *rre evolving mpidly. Conditions on the
island swlng wildly back and forth from wet ycas
to dry yean, and fincheson Daphne adapted to each
swing, ftom genenrion rogeneration. Wirh the help
ofa series ofgnduate srudenrs, the crants began ro
spend r good part of€very year on Daphne, wetch-
ingelolution in action es itshaped andteshaped the
finchei beaks.

At the same rime, a few biologists begn making
sirnilar discoveries elsewhere in the world. One of
them wasJohn A. Endler, an evolutionary biologist
at the Universiry ofCalifornia, Santa Barbara. who
studied Trinidadian grppies. In 1986 Endler pub-
lished a litde book cafled Natt/al S.l.diok i th. Wild,
in which he collected and reviewed all ofthe stud-
ies of evolution in accion rhat had be€n Dublished
to thrr drte. Dozrns ofnew field project were m

Novenbs2ms N^r!{^r  r lsrday 
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) t
Gal;pigos finches have been ihponant to evotuttonaty lield studies evet since Chades Datwin

belatedly rccognized the nea^ing ol then diveBny and disrtiblrian in the istands ln rc.enr years

biblogists obs.tving nady gehehrions af the bnds have denonsnaGd thar rhe prccess at n.torat
sele.r'on ca. be seen 

'n 
ad'o n-in eal rine a^d i^ extaadi.ary detail lhe beaks .t GatApasot

fin.hes arc adapted b rhen vatioue diets tn the PhotogtaPhs. cactls ground finch, G€osPiza scan
de.s, ieft, Ieed5 o. a cadus blo$om wth irt elende. beak; d nediun gtound li^ch, GeosPiza 1b^i.

middt., leeds oh seeds of the corar tree (Erythrina); a.d d sm all grodd finch, GeosPiza trtig 
^osa,

tishr, rcsts oh a sna btanch A thrce shate a connon seed eatihg anceslat trcm Sauth Ametid

H
lroqrc\s liolol:r\t\ tlr.llh l).grn n) rcrlii,! lhrr l)rr
$ i r  l i l ( l  b( . r  i ( r )  Dul . . t .  E\o[r tkr ]  b\  n.r tunl \ . -
lc . t io ' . . I r  h ipt . r r  r . r t t ( t lv  cDough k) \ r tch

Nor rhci i r tL l  r i rpk urg.  M,)rc!hnr:5rIptopl .
, rurnd drc sor l t l  .nr , )bsfrvrr l j .urd do.r ' t r ) , j r !ng
sulut ion.  rnt  or l t  rn t i rehc'  r r td gt tppts.  but  r l to
i r r , rphnh. t tcs.  gr . \ l i r rs.  rurkdl lo\crs.  r rhrD.
. , , ,J . t i .k l (L)r .k\  Son,e \orkcrs . r rc crcn docu-
rr(rurg t i rh oi  $ccics stnrbrxic inscctr  . r rd
pl . rnts th.r th lcrcccrdr t i runr l t . rehodrcr.rndob
\er\  nrg th(  t . rn\  i \  th.v ( I  i t i  o i l  nr to th.u os rr  sor ld

rr) l ' l i tbcr Lkc locr i r r , r  Iu. lbv 1).H. I  r \ \ ru. .

'J .  l  ( , ,  
' , r ( .  'sr : . r r rh r ' r .  r r l r r  -  ,n,r , ,  r . .1

|  , . .  t  . ' r  A Ls \c. . r '  , - -  '  , . r t l  ' l  r r !  ( -

cLr l . r r  brok, l r r ts *"rL!rq sr ib the ( i r , r r r ts nrr lcd
do\n,r  gcrrc t l | t  p lh.r  ker rolc rn \hr tnrg tht
i ,c,rkr  ot  drc l lneh$. I  hc gcr)c .od. \  t in , r  \ igrr , r l i rq
rrrol i ru lc cr l lcd bonc nrorFhos(n;c t rotcrn +
( l l l \11' l )  Finchc'  $r th L) i { l l r r  bcrk.  r . r rd k,  h.N.
nrrc l lMl ' .+.  , rnr l  t lD.h. .  \1d1 rrr , r l lcr  bcrks h.rc
lcss 1n thc hbor.r t i , r r .  th.  l ) to l ( ,g\r \  ( l . r r r , ' \ r ' r r .d

th. t  the\  (oul l  sculpt  thc l .cr l r  th.rr \ .1\c\  b\
r( ld i r ! . :  or  \ubrrr . r i rq l lMI '1.  Th. . . rnr .  i : . r rc dr. ' r
\h.r f . .  rhc t rc.r l  oathc t lD.h nr t l )c ( t  g .11\o ship. \
the hLrt)r . r i  r i . .  

'D 
th.  $orrr l .

Sorrc oirhe r : r rxt  d l r r r . r t r .  . rorr . .  ot  f lo luno! 
' r )

.r.uor renrft tior) rhc frcsn,rcs rh.r hunr.ur btir)! rru

48 \1 t \ :  
'1 

.

rurrprxinuon drc plut t  A\st f th.r  l ' . r lurr l , r .  i , t . ! ( ,
lunon.r^ l , ( togAt , r t  St . r t ) lbr1l  Ur)n o ! r \ .  t ( , r r r r '  o ' r r .
\c.rr . .hrDsinsdrc.our!  or . \o lurrorr  tor \nI t l i l -
1r  crcrr  In i rg 1 'etre.  cverrshtrc.  {1 ih coust-
qu.r .c\  t l ) . r t  r (  \Dr.nrr t .  the oPfosr i .  of \ \ ' l1rr  \ \ .

r l r ighr h.r \c t r .dr . t . (1.  or . l .sncd.
l . ' l r  r r"pJ r  hrr . r r r r t  Wrl . l  1 1 , r1 ' t r  ' r  .  " t

t r ishorn rrrounr,rrn nrccp .rc . r r . t t r l l lD. ,n is(( l  , , r
Norrb Arrr t r icr  i i r r  huutcr\  $ho $.rr t . r . l r r t ) .c n)
.h," , r .  r . , r ,  r r r l r . .  r r '1. l r t  \ r  ' ' r  1, , { , t r  Ih.r  r i r "

pcrnrt .  crr  r$t  scl l  into rh( \ i \  t isur. . .  ( ) r )  l ( r r"
Morrr t , r i r ) .  rn Al l 'c l r . r .  (1. ,D.tr1.r .  hurrren h, l \ r  nrot
dt  brggc.t  ot  the brgholn r . r r r r  t inrrorc rh.rn rhlr
t !  \c i r \ .  Ar)d tb.  r . 'u l r :  l l !o luoor h.r \ , r r . t i .  rhc
huntcrs qurrrr  serrcc.  The ruI I r .  h.r t  h. t l . r  l tc t tcr
.h i r )cc dr,rD thc gi .n) t \  i ,  l ) .N! l i r  orr  th! t r  scD.\ '  50
oD l t rm Mourt . r in thc r . r r r  h lL goncn rrrr l lcr .
rDd their  horD\ rrc proforr ioDrtc l \  \ r r r . r l lcr  \cr .

( ) r  hkc t l \h i t lg.  \ 'hreh rs econonrtcr lh t t ruth
rrore Lonscqucrr t r . r l .  Th( fdtuhoon\ ot  Arr . rDtr .
, \ i  rhrr  .s. I  r l , r  . ,  r r r . .  . , I i  r ' .  . . , . | . I  . ' r

L ibr  rdor rnd Nc$tbundhrd bcg.rrr  . r  t t r  r ib lc er.rs l r
;D rb.  hr .  l ( . r8t)s.  In $c r t . r rs lc.r lDg nf  ( )  th.
er.Nh. d),r  cod brd b((n, i \oh1ng nrur 'h |kc tbt

drccp on Irrnr MoLrnr.r in.  Fr.h th.r t  rDinrr . ( l  r ,1. , -

t i ! .1!  t i . t  ind rr t rodu.ct i  rcht i rch v,uDg hrt l  thc
b.t t ( r .hr ! .c oi f r$ i rg or rh.r  gorcs:  ! ) . lk i  th.
i i .h dr.r t  n,r \ ' l r i  sDr.r l l .  So e\(D b. t iJrc t l )c | ( ' l  uh



tion crashed, thc )\'engc cod h:rd bcen shrnrkinL.
We oftcD seenr ro losc our\rhcrever!\e right hrftt

est ro conrrol Dtrr!'re. ADribiotics drive rhe L,\.olu_
rion ofdrug-resisr.nr brcteria rt I frighii:n ing picc.
Sullonan dcs \\'ere inrroduced in rhe 1e3t)s. and re-
rsirnce to thern \\'a\ tirst obscrled I dccrde lrtcr.
I t , , , ,  , l l i i r  N.N deplo)({ l  , , ,  t  , t  1.  . ,nd rh( r i^r  pcn,-
cillnr res;raDce was obserled in 19.16. In thc vr c
\:r\: pcsticid.s and herbicides create resistant bugs

Prlun)bi csriIlr res th,t rhe unu.rl billtbr such un-
lntended hu )rn induced elohrion ruDs ro rrDrc
th.n Sloo billion in rhe U.S. ulone. WortdNide. th.
pressu.e of globil sarmrng, fngnrcnted hrbrrats.
heighrened l.lels ofcirbon dioxide, r. ranr. rnd
rhc orh.r  r \UJ(i  pcrtu 'bJL'o'^ pcoplf  lpo\ oI
rhc .  heDrl ' r r  t  J, ,d , l " ,Dre oi thr plarret-r  r  h.rngc
dre ternx ofthc strugqle l.o. cxistencc in rhc Jr. ur
thc \uter. rnd on land. lliologists harc begun ro
\\'orr," abour those perturbrrions, bur global chrngc
Duv be rttcinra rherd oirhenr.

-r . .  Drc. 
'hc 'no.r  

r , ' ( rc\ t , ' , j  r ( ! ! \  u,  rhe FtobJr
l-  crolLrt ioo $Jrch, joo(un'  \h. ,r  t )rN"r (J l led

' ' ' l r (  nr! , rrn of N\ ' (n$. rhr  ̂ r i8rn ut .pei ie\ . '
Th(pro.s,sh cb\ Jpoput. , ' ,o, ,  JfqurR\.Dult .

i , rhcrrrrd eh.:ngc, (hro,, j . ;h nr(ur, , l  .ctc. tr"rr  r .
kno\\ir rs nii.roelolurioD. Fiochcs get biggcr. fish
gets nnillc.. but r iiDch is still:r firlch and I rish n
stilt i tish. For pcople who reJecr t)rnvin! rhcory
thrti thc eDd of the \tor\': no nrattr horv nunv
.n,JI l . ,  h(rr .d th,urF-o r t .  urrrulrre.  rh. !  b( l i (vc.
natunl s.lcction c,n rev(r Duke:r n.N kind ofliv-
rns rhins. Thc kinds, dre specrcs, rre ewn.rl.

I)rNin lr$rcd orhcnvis.. He tbought thit ,,uDy

sm. l changes could c:ruse No lir)e\ oftiii to di\ugc.
Whcnelcr rnnluh rnd pllnts find rheir \\iY ro r Dc\\
hor) ,c.  rbr  i 'nr , , , , ,c.  drc\  ,ud;r .  l ' [ (  d, , ,ur$, , ,  , ,$
(o!'ntnes. Sonre ir)dividurh liil, odren rd.rpr rnd prus
pcr. As rhe moR successii,l individurls rcpDduce.
l ) . ,n l i  

" r r r r r ' IeJ.  
rhr  rc\ \  pof  rhf l  o hc{rr  ru J, l

lcr  t tur I  rhe.ur( l \ r  l  onc.  l t - rh(  n\o poFul.rour^ di-
l rBe sidclr  enouFh. rhc!  h(o, , r ( .ep, , rur f  . t (k. .
ChJns( on rhr '  \  , l (  n [ ' ,o\rr  r .  r ,J,  mevot, ,no, , .

ID Ofl{r,, D.rnvin esrirnarcd thtlt . ne\\' spc.r.s
nightrake bentreD ten drousrDdrDd rburtecD rhou-
saDcl iren.rrions to arisc. Unhl rcce rl\r Droir biolo
gists rsrulred n $ould rrke :rt lcisr dur n)J,,\r or
r"J\b( ( \ .n l l r i l l 'o ' , .  o isc 'krJ,oD,.  br for( , , , ,
crce\olutionan chingeslcdto the origin ofnor spe-
cies. So rhe,v.'s$Dr.d dre,v couid \ut(h c!,otudon bv
r rrrrr l  .< lc.  ro,r .  hur rror the Jr \ l t !  r ,  (  oto, ,c .p.
c ic r ' ro \ ( fJ ' . ' r .  r (prudr.r ivch r ,o l . r ted,pc,re.
NoN thlt !'.\' is chingi|q too.

Not long lgo, r young e\ohtionjlzrcher nanred
Andrerv Hendr l  r  b io logisrrr  McCi l lUniwrsi$ rn
Munrrr  r l .  reponrd the 16r l t .  of . ,  , 'nk rs, ' , ,d!  ot '
sockeye sal'no'r lI.. t//,arr, irri o, t,r{. -tIl. Sockev.
rcnd ro r(prod,I . ' ( .c i rhc , , ,n<.u, , .  or  Jto, ,d t rkc
berchcs. Whe rh. ghciers oidre l.rst rcr rqe m.tr-
ed aDd rerreficd. abour t.n drousrnd Ic,rrs rgo. rher.
lcft behrrd thousands ofnrs hkes. Salrloir rion,
strcanx *vrnl nrro rhe l.rkes rnd srr\cd. TodaY rheir
descendants ten<t to brced jmonq therrclves r hcr
than lvith sockc)es that live ir rhc sire.rn)s. The fish
m dre lakcs rnd strc:rnrs ,rrc rcpmducrively isot,red
rur (rh orh(r .5o ho\ t . , . r  Jrd ,h rr  h. 'pp(, , :

T, '  rh(  lqJ ' ) .  r r , i  Iqrr \ . ,o i [$r . . ,1,) ,u ' ,  $(rc ,D
IrruJu,cd r i r ro lJk( Wr,brr$ron. ur Wxhrrrgo| l
State. Hundrcds of rhou\.rnds of their dcscendus
no\ h! and br..d in C(drr lliver. rvhich feeds rhe
l,kc. Bv 1957 soDlc ofthe nrtrcduced sockelc also
colonized i b(acb rlong thc hke crll.d I)te:rsure r)onrt.
ebout four uiles from rhe mourh ofCedar Rive..

Hendry could tell \h.rher I ii,ll-gro\!n. breed-
ngsllo)on hadbecD bonr m th. riveror ai the oc.rcD
bv exrnr in ingthe r in5 on i$ otol i ths.  or  errnorres.
()tolith rings reliect vrrirrions in \'.rtcr tcmpe rure
\hilc I fish cmbrvo is d.r'eloping. W.rter tempcra-
rures rt rhe ber(h rre rehovell consrant compared
vith the ri\cr telrpcrarrrres. Hcndrv :rnd hn col
lergurs checkcd dre otolrths ,rnd .ollected I)NA
srnrples lron) rhe fish md found dnt nrcrc rhrn a
rhird ofthe sockqr brceding;t l)lerrurc point had
srolrn up ln rhe rireL The) \\..c in)n)igraD$.

With such I lrrgc nunrb.r ol:illr'D'grrnts, rh. r\!o
popuhtions ar Pler$rc l,oint shoulil hlc blenoco
h.(  (  roccthcr.  lJ I r  dr( !  hJJr i  \o , r  I ' r ( ( r i I rS t i  r (
nDnv of dre rner sockeve rhrr $!.rnr oler ro rbc

t



EVOLUTION THAT's

be.rch rtst hlebeen rcl.rtiv.l) uosu..cssiirlit ptr\s-

tlendrv coirld rlso t.'ll the srrcrrrr fnh rnd tltbcrch
r iJr rp.rr t  rrst  br loolrrr t  r t  (horr '  Wh(k rh( 'o '  l -

dc'  I ' r rcdrtrs $.r I(r \  ' rc. \ rr l r ' r lo\ \1rrr '  \utrr  ' r i  rn

Ccclar lt ivt'r. the nul$ tcnd to bc dctrder' Their

.ourtship riturl rDd coDrP.titi(tr Nith oth.r D le\ rc

quircs therl to trrrn srdc\v.l.vs ur stroDg crlrreDr 'rl
skrvrrd nueurcr tir r rule rvrth r dccp. ruurrdrh

bod\: So rn strcrrg current. durder nnlts hrt the

bcter chrnce ofprssirrg on their g.nc\' lnrt irr still

*:tcrs. rrr.rler rvrth tlrc deepcst botlics hle drc btst

chrnce oagtrtirg nirtes. So berch rrtles rcnd t'r lt

ruLrn. l , r - thc,r  J, , r reruon. qnrrcr  fnrrr  rhc t t '  of

drc brck to thcbotronr of(h.belly rhrnriwrnlle\'

Whrr rbour fimules? ln the rivcr. rvhcre currcnts

rud tloods rre tbrevcr shiliing rn d srvrrlnrg thc grrv-

rl, f-cmal.s h.r!. to dita dccp ncsn fbr tht'ir egS So

thc f-crrr.rlcs rr the river tcDd to t c bigger thrn drcir

hkei\kllir)g counterPrrts. bccruse bigger tertrls

crn dis iteeptr nests. Wherc thc \\'rtfr is crhnL'r. the

urlel snYs put. :nd shrllo$er ncsts trill do
' 

So.rll oiihe berchgoen. DLrl. )Dd linrile. hive

.rd.rntcJ r ' r  l , fe.rr  l ' lL, 'LIR I ' . , r r r r  lhcir  ' r l rptr t i ' t t r
r rc rr . r r {  r r r r r ;h rhrr  rcpn" l t ' r r tc rol ' t i ' r r  hn

. \oh(J H,\ t  l . r rq JrJ r l t  cv. ' l r r r r , r '  r ' ,k i :  H.rr ' l r r

L 'etrntu( lutru rh( $l t r rorr \  r rPn\hr,  r r \L i ' ' l t t r ' ' r

I ' '1 . , . r1.  Ar rhJr l | r t r .  th( ' ' .  k( \s n,  (1,( . r t  r rn rrr l

tlrc oDrsrt l)lcr{rrc l'onrt h.rd bcen brcedirtg ir t thctr

r<^trr  r ive l r r l r r  rs r , ' r  ' r t  r r r^r  rhrrrcr t  Setrrr ' t t t " t r
rh. , r  F 'o fJ(  

'1, , r .  
F H( ' r l r \  ' r r r , l  hr  , '  ) le 'sre '

poi'rt our, it 
'r)rv 

tr. posibl. ()rndr\'$oD to 
'irch

dre D.\t step, thc origrrr ot i D.\ \lt'.tes

nd i t \  ro lJust  the sock.\ 'e sr l t r rorr '  ( l ( t r ' i ( l . r

the tbree+pmcd sticklebick At-tcr the gliti

crs r,:ltcd,rt the cnd ofthe l$t i.c rge. rtr rv stick

lebrcks srun oLrt of the sc.r ,rnd mto nerv gLcirl

l ikes-rrst t l |  th.  s. thr tnr  d id. ln thesca sr ickl tbrcks

srrr helrr bool l'odl rrDior. ln r hkc drcv s'rr

I r*ht  rnrror l*  I  / , , ,  r r ' { ' / r  l r  p,r{ .  
^  

i l  l r r  ' r  i ( i i  r i t r

nirv pond m Ucrgcn. Nor$.ty, during rh. p.rsl 
'e'r-

rur\: \ti.klcbrck\ c!ol!.d tow.rrd thc lighrer rrtDor

nr iu" thirrv o,re \crrs l'r Lobcrs Lrkc Aliskr' ihe

srmc kind oi  chrn$e rook onh .r . loztrr  vcrr t  A

gercritiolr tbr stickleb:]cks is t\!o !3rr\. So thllr rtr'F

n tic elohrti(rr took just $x g(ocr.rnorrs.

l)oloh S.hluter. r i;nner titr.h+!rteher t-ror)r

rhr (;.rl.ip.ri{os .lnd currcr)th I biolog$t rt the UDi

rcrs i t !  o i  IJr i t ish ( lo lunrbir  in Vrncou!er.  h ' ts

drosrr tlut,:rlong tith tht crr>lution ofncrr troilv

nft\. sricklebrcks rl$ c\rrhc .r t.rstc lir n'rtes s rtb

,i'" r".r t."it,. In other srrrclr. drt-.rctrprivc Pnn) ot.

scrurl sclectron is gourg h.rDd-nr-hrnd \trh rriturrl

sclcction. Schlurcr hrs buih rxpernDctinl PoDdr rl

Vrncouver to obscr\'. thc Ph.Irotrr.noil uDder con-

trollcd conilitions. rnd tht srmc p.rtrcrns hc ibund

rn ivrlrtc.t hkcs npc.rt tlrcmsc|cs ur hir porrds So

.ril.4rtrtioD c.ll soDrctirn.s drnc \exurl rcl"norr

.ind ic$l.rrtc Kpmducti!c troltttx'r'

; FAST ENOUGH TO WATCH

N.w England: marine snail

shellshape and rhickness have
changed in the Past centurt
p.obably in response to being
heavily hunted by crabs.

gahamas: anole lizard

shapes of.nole lizards' hlnd limbs

changed and adaPted to their new

habitats when peoPle brought the
lizards to new island ranges.

Flo.id.: soapberry bug
(Jade.a haeaarolona)
Beak size of soaPbery bu95 grew

significantly longer after its habitat
wa. invaded by a non'native Pl.nt
species whh large fruit.

Hawai'i: sca.let honeycreePet' ot i'iwi

Nestiaia .occinea)
Billlength of the scarlet honey'
creeper was reduced,6nd the bird
switched to another so'rrce ot nectar,

as its favo.ite flow€ring Planrs,
rhe lobelloids, begrn to disaPPear

Navada: mosquitofish

Av€rage length and lat content have

shifted among distinct PoPulation5
of mosquitofish, in resPons€ to
variatlons in local environments.

Australia: wild rabbit
lO ry ctol a gu s cu n icu t u s)
Body size, body weight, and ear size
changed among rabbits brought to
Australia from EuroPe, in resPonse
to the unique climates ofthe

50 \ \ r r  n{r  r r r \  I  ( )kr
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r,ke ;i|;-

Fhi',ero.
L---Ced River

Cedat River nust conrend wirh @ldet renpe.-

r*r:::t!"tffifr[t!r* #,.-." p#
whthcrabb tFen to dtg stighttr deepe, 

^ests 
h the

gfdvel bFdr or rhF r;vef 60r om. M.tes t\ing in the rivet. 1 6.7 i.(he, 1 I 3 ir.t e,howeveL have note stteanlined bodies (snaltet bodv
deprh) than then .ounteryatu along the beach. whi.h nay help theh farc bener
h th" tt.ong.Lre^ts. fhe beach satnoa.an.t:g s^a o*e, nens and ,ti {FFo
rher'e99r wa.mef rhan ihc /ive' s.rnon because thes.ndy eho,e B i^rubb; b,
upwellihg grclnd varet and is lagety uhdi,ruded by w.tet novment.

I
5La

i L.ke Wash,,ngtofl

i t ru. l . rD rrr . ' . rs $(r .  p.Nscd. rhc rrroths h. t t
evohcd i'rt(, ligh( ti)rnb ig.rin. Kcitle\r. chirn.d
thrt d.rrk rrxhs r$rnrrl oD drk rr.. runk\ \\.crc
h.rrd.r n>r l,irds ro scer nr crch dee.,ilc. r:rorhs oithc
.ight .ok)r scrc srtir

lJur iD th. prst tis vcrrr. srxkers hrvc shosl
thir( K.ttlcsclli r\fl.Ir.uor \\,rs bo \irrrptisric. For
otrr lhins, rh. nx,ths clorri nornnllr rcsr on rrc,c
r.unks ID lbrr! veirs oaobrcrr':uior. orlv nvicc h c
r lorh\  bc.n sceD rc\r ing tLcrc.  Nobortv knoss
Nhcrc thcr'<io rtsr. Th( nbrh\ (tkl cvot\.. npidl\r
Itut no onc c.rn be ,:crr.rin rhv

-f  , ,  r r  s h. , r  r ( , , , . , , ,N , l l ,^r  
' , , tu.n, , ,u 

\  rhc r , !  t , r
I  r l ,  ' ,  

,n,, l , i ,  .rr.  tr .r HcrrJrr ' , .  ," i i , .  . ; , , , , , , .  ,
DDv d)roN o'l tlre oriq r oarpc(i.s. ftls estrrri{i-
n:rrv thrr scicntrsrs rre no\! c\.rDInirrg rh. vcrv b.
gnrnnrr5 ofdrc pro..$. rt th. lcvel ofbc.r ks .r nd ri,r\.
r t  thc I . !c l  of  rhc genes. The cxplosion ofcvolu
tron-r.rtchcs ir r rcnnrkrbl. developDrcr)t rrr t)rr_
Nnri \ctc cc. E!'cn rs rhc populrr ctebrtc.rbout $<>
lut ion nr ADr(r icr  is  re ichiD{ i rs nbsr h. i t .L{  nro
l l r r"r . i 'x(  r lk  or . , i  r , tJ, ,h \ .  

^ f ( \ .  r r . , tLrno . t r !
hr , , lu{rn\  Jrc f"rn"r)S,rx . ' i rhf  I rov,r . - r r r t i . . r r r r
lnd arrprrsiDg vo!rg.s oadis.olcr\ \nr.. rhe \ou,,r..
l ) rNiD s.r i led i r to thr  ( i r l iprgos Archipel igo
.rboJd H.r Mxjesrv! Ship &ir(/r,.

Not long.go I  :Nk(d Heni t rv i fh is studies h$.e
,  h. I rgol  rhe s,rr  l r r  thI) [ .  ,hout rh.  or i {  r  , , r , t ( -
cics. Yes. hd rcplird \vithout hcsirltion, ..t rhnrk
rr \  o. .urrug.r l l  ovcr rhc plxce. '

,, ,,Y
Sone of the so.reve talnon @out..ohe - . .
n and arctnd Lalewath'nqto have
change.t so 

^u.h 
in the past hall cenrlty

that today they arely i^1eheed. Salmon in

Thcre .rr. orhr'r clocl4rrucnrs in rlrc cvolurk r
Nrch. too Dl.rr)! rorucDtrn) in th rs uDrll sp.r... So r.
ot rhc hst$t r.ri(r) is Drictus.orric. I{i.hfd Lcn\ki,
r bnrlogrsr rt Michig:rn Strt. Urrilarsir\.in Ersr L.u)s-
trg. srtchcs t|c er.ohrtion ofA,rfri-i"; dit. llr..tr6c
onr 

':eD.rr!oD 
rrk.s o lv nrcrr* nrinutcs. ud tril

ltrrs ot li &'/t ciD tlt iD i perri dish. rhcbrctcri., ruko
rlc.,l {rtlccts lbr c\p.run!,rrrxl cvolrrtiorr. Thros
\ornc ll. ,i'/i !rn) i D.$ dish. tbr iDsrr)cc. \lrh rbod
th.y h.neni crr.onDrcr.d b.t;ft, rDd drev Nille!.oh.c
I]d . rpr-qurcklr ir int .u:rl thcrr nrrc dos.lv rr
th.y rctnc dririr tlr \\rrh rhcir n.\ mvirunDrcrtr.

ADd theD drL'r!,N dr o (oDrro! cr\i$. Scient( I,(F
grNes lrd evohcs t ! eoDtro\r.s\r t)\. nrrcrrul d._
brtc rnd revisior). lD drc Un ncrl St.ncs ttrcsc drvs or r t
. ,hr ," '  h.re\  ro nrcrr , r ,  r \ .u r t r .*c . r r .  , rar i r r r r rn
rroD{.r r!olutioDists. So ofi.D, thc\.rrc (,rkdr out of
ortest r:d hyperanrpliiicd () {rgqesr rbri ,rorhxrg
,rlxnrt I).rn\nrisnr is solid-drir I ).rN in is dc.kl. Uur
.cseirch tr nress\ beclusc nrnrrc r nrcss\ .ur(l ficld_
sork \ .u ' , r '  . , f rh(  

' , ,esbr 
re,c.u.  I  , , r  . r t t .  r r  r .  prr

ciseh hcrc rt rrsJiggcd cutfingcdqc tbrr l)inv,nrrn
r nn* r igomudr' .rlive.

N'r  l , rnr . r r :n . , l r  ! , t  rh(  nro\ t  r . ,ur .n\  r . ! r r \  ( , r
rhc c\oluriorr \rr.h t(4rplcci okr: the srorv ofrhc
peppcrcci nroths. tir:,itirr to rnl,one ,,ho ;.,,,",,,-
bc6 biologv l0 l  Abour hr l f  I  cenrury rso.  thc
Britbh e!olurioDisr Bcrnxrd Kertte\\.ell ori.d thrt
ccrurn Droth\  rD rhe l lnr is l )  ls tcs hrd e\olvcd inro
d.,.kcr iinDs sh.D rbc rrunks oftrrcs drrk.Dd $irh
i ,^ iu. , r r . , l  |o l l , , l l ,  .  wl l ( , ,  rh{  r r . . .  lFtr ' . r (J. , ts- . , , , r
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