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Prior probabilitics s cF set equal tosample sizes to
d. .uur l  lur  d. - t r r i r l  in  

Sroup J/e.  -n ly8. ,  \ ,Hfr .
sentint spccics data poiuts s'ere prodrced pninvise
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.  . J n o . , r t . J . '  I  e U . e  i l  ' l . d . r  A p p r o . r m d l e l )
20(l ng of white sleletalmuscle s,as ground gen-
tlr in a solution of 100 mM Tris HCI (pH 8.0), r0
n \ 4  I D T \  l 1 \ 4  \ r ( l  2  .  a T \ B  r H F . d d p  v l
r - . r r " l h J  -  ' n l  o r i u  '  b r n  '  i J e ) .  .  . d  0 . 2 ' .  2
T,  |  . ' t , ! t r1h. . ruL I  rJh InJ. .  I  wJ.  Jddpd rn r  f i -
na I concent.ation of 10 Bg/mL, and the sample was
.h,1r  r .  brh d . r r  o0 (  for  . i  mrn chp phpnnte\ .
traction and iwo chloroforn:isoanyl al.ohol (24:1)
o urLliuns h Lr. J,.d to rcmo\ e -elluhrdebGJnJ
dtnaiured prcicin from thc DNA. DNA was pre
.ipitated orernight it 20.C in 95% ethanol, then
.  pnrn .  eF.r  i  t2 .^0.r . r .arr  d r "J  ind re.L.p.  ndrd
in ddl l .O

RFLP Analysk of ntDNA

R l  l ' .  .  \ '  -  ( . .  o .  - 1 . r n e . 1 . -  i  R R  d r F l , n . J
segment (ND 3/4) of the mitochondnal genome that
' .  . d ,  d  s u B e n c -  ( N A D l l \ u b u n i r .  1 " _ J  4 ) .  A p

pturimatelv 2,200 basc pairs from ihis region were
d1, t  l ,ac l l  u{nt  J  l ight  { - r '  d  pr in . r  r l  a  €o,  rh. r l  i .
lNated n the tRNA(i g.ne (5 -GTACACCTCACT-
TCCAATCA'3,  l 'ark  c t  a l . .  1993) and a heavy
sirand priner (H11540) ldated in ihe TRNAH^ gene
( .  A a A A . C  \ a  \ A l . l A A l L f l  l - r .  f .  r l  e r  r .
1993).  lhe polvmerasc chajn reaci ion mixture
nodified frotr Echt ei al (1991)contained ihe fol'
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Pasimony analyses tr'er. cond ucted usit1g equalLy
weighted characters, aswell asa larietv ofhoiSht'
Ing s(hcm$ |ndt .rs\ienr.l 8re.lter w(ieht t. frht
and wond codon Positi,ns and/or Sreater cost to
rr .n\ \eNon\  rhdn t r rn\ i l ,ons ( , .n f id(n.d r '  Ph\_
lo8.n.ti€ groupinSs (nodal suPPort) wis assossed
using nonparamclric b(FtstraPpins (li'lsenstetn

I . r ' r5)  wi rh I0U ind Lurrr t rePr,cnle-  I , r  l , lc l ih ,  ud
dd pa.simony, r6Pdiively.

Results

Morpholqical Analysis
\ repxt{  d ' { r iminJnl  run. t ion Jni  v . , t  o f  lh(  20
me;istic chara.turs was countd as Predicntrs oI

g( ,up memhrhiP Al t ( r  - l (Pprng l l  (hd ' . r ( ler

remdincd In $e rna\{s  I  lJb l .  2)  Anrmn. l^  " r
mean ld lu6 rnd rM86, ' f  th .  l {  mr i \ l i '  ihr r r '  _

ter: u\ed fitr ii.h h\on b Prcr ld'd in ApFndi\ I
A k*a1 of eiSht fun.tions were ca lculatcd; combined,
the$e functioN .ontained siSnificnnt .tir_rimini hng
poser( \ r  .  Lha- :P rn0l r  Thcl i \ t  \1 ! rn. l  n( l
ihrd tun ti;tu d*!un 1,.! for th"^, llr ",Jnd l\" t'
the between-8rcuP variabilitt resPectnely The
loading matrix ot corelations betu'.en Predicklr
ririablAand the first th@ tunctions rereald lhat

d i t lLrenr  .ombrnAlron.  r l  n ,  nsh(  chrr ' \ td1 r t f l -
tribulcd mcl l. Bn uP dr{minJhon I lablc 2 | Th.
number r . f  i (dh-  rbu!(  lhe ld tLrd l  l in{  rn lhe ld '_

era I I n..,auda I FJunclL . and .F((1. rnd rh, nm_
ber of  dosr l  Jnd pe(k{ i l  rdv '  $en the pnmdr '

distinguishing v.riables on ihe first thrcc tunctions
f lo t . r ' l  d i 'c r imrn rnt  \ t t r f .  b , \a l "n Pi i r \  rY

combindnon\  or  th .  l r r t  thh [uncl r rn '  rh 'ne r '_

!eal.'d that the different taxa we.e not comPletely
dNl in8uhhed on thL combined a\6 {F '8! .e l )

Each piirrise functn)n Plot had considerableover-
ldp of  nr .d.  u{ 'o fd l l  runct i , ,n .  has rcqurNd to\  ld*

sifv the individuals in ea.h taxon at the reliabilty
: n . ' $ r i r  l J t ' l r  I  l - ' r e \ J T P l c , , n l h P P h n o f  f u n . _
tbn 1 vcbus Functn)n 2 (Fi8u.e 1 A), M.l,oriddnls
was distinguishecl $ubstantially from all othe.

Aroups, although there siill was a 9 Pe(ent ove.
lap in  the polygons of  M for idanus and M.
rdr ,)i.i{,s. The plotofFunction 2versus Function 3

r t iSure l8r  'hos\  i  mu(h Sreah' r  oter laP of  M

r4dfuhrris r!ith M. lrlnoldrs, demonst.ating lhe
rcd t , ,  r *  mulhth ' f  uc l , ,  'n-  for  bc. l  dNt inguish '
Inr  . rm, ,ns t . ] \ r .  wh.n at l  e iSht  fun\  hon\  were

u.eo. sn pirc.nr 
"f 

rh* .p,\ imen" xeF 'ld"5ifir,l
correilr tndili{:lual .lassificahon rata were Fa-

sonablihigh kx all sp.ries excePt M .&srs,which
olerlapped greatly (15%) with M. t/d.!liand to a

1. .+r . lHBrc{  s l rh M ahDl ld^.M r  ,h t la tu '  M

.drrrr(td.,.Dd Alabima sPotted bnss (Table 3)

Protein ElectroPhorettc AndlYss

Of rh(  la  l , \  i  \  Fur l , /cd,  Iq  wrre PolymorPhic
dmong the n ine la \a {  ldb lL l :  ApFndi \  2r '  Fr \ (d
diffcrences were obsened amon8 all taxa excePt
bet$e.n M. l,u.rddiiis and M rr.clli (Tabl€ '{).

lhnlbilig extj.rarlx lTable 5) basd on all individu

ils ropresenting cach sPecie were lowest for M'
xorxr  rperLLnl  Pulvm,, rPhn lu( ,  P -  J  41)  dd M
plrcrr/rlrs dnd M i/P.!li (obseNed heterczygos_
I t !  H -  U . n 0 f ' r n n d h , g h F t f o r  M , t { { / { f  .  1 7 2 ,
H = 0.045).

Fn qucn.\ prr''mon! anrlv{. for the j6 
PoPu-

la ins pretlc.d 612 equilly paFimonious trcY:s

E

A

I
E

*
I

Table 2 Mcnsd. .har&ters used k, dirir in,t€ .mong Mn nrprd(! sPP Fun'thrs one, t$ o' and thPc accounteJ nr 3''

p.Rnl of theamong Enul r.ri. iliq

s.alesabove latetil linc

*al6 on.audal p.duncl{
s..les b.l()h lakt.l linc

*als b€i)re dorqn fin

0 .21
r).20
I  t 5

0 1 5

0 1 5
0 0 5

0.31

0 6 2
0 1 2

-0.26
a27
0 2 2

0.80
0 1 1
0 2 7
0 { 2

-0 15
0 0 5

11.09
0.3{)
0.36
o 2 a
{.16
0.11
o lt)

-0.20
-0.r8
0.09
0.31
0.57

These

auv I

as lh€

Tara
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ntly,

. B e

: lo8

vo f
l e C

0.35,
ery)

I T N

M caosae

M dolomieu

M floridanus

M. salmoides

M cataractae M. notius

Alabama spotted bass

M. punctulatus + M. treculi

figur. 2 Lrnmled lrc. fr.m tfut,,rnr\ pabnn.nv rnal\ srs u\ing Lli ta hon 2! .nllrz\ rn, l{ti ror 36 Mnrdfrr"ls potutn
tnDs |nrf.h lenglhs are pnrportn,arl to V.nh.uan dsftr..\ brh!(n intered allelc ttuqurn.v riiavs Tnis is one oi
6 r :equ i lh  p iAnn, ,nn ius  t rees ;o thcrk . !s  d r th . r r r rL !  l f  r r  I  i l tu i rn ,  ! rn  ' r  ' r \ , tUnr !Dsptur .p , ,pu . t , {F
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Table 6. Composite haplotyps bas.d on thc N D 3/,1 rntdh..J ri.n ( gnrns .f blr.k biss liourt*.n composite haplotyls
s€rc .onstructed using tuur restri.tion endonu.leases (Df, Jl, H/ra l,,U+,I, and ,Cs I). \unb.r of individuals and
f{ r.stlge ol the n,tal tu each ha pn)type is sho\Ln ntr ea.h ta\on

\  . , ,  i \ p ,  . , ' r \ h , p  { ' p .  l P r e r l

90.0
5 0
5 0

l 8

28

20

2t,

( i  R  

ABI )B

EDCH

BBDB
BBDC

IDGH
EGCH
] l ( i ( iH

FIF( ,

DBFE

CCEF
IJIIDR

1 8 / 2 6

1 0 / 1 0

2 0 / 1 8
1 8 / 3 8

r 5 / 3 0
1 2 l 3 0
l / 3 0

t 8 / 2 0
\ / 2 4
L / 2 0

2 1 / 2 6
2 / ? . 6

2 8 / 5 1
2 3 / a l

r00

r00

100

52.6

50.0
,10 0
r 0  0

92.3

4 5 1

I rd- !  l ( . -  ra(r  $er  cs l r rdrrd lu  hr  I  I  b  and o l ,
l , n c . .  c - p " .  ' \ r l \ .  l L c  d r ' . I  t , d n . \ .  r \ r u n . \
A n o n !  - , r c , d r F  \ d , , " r h , n  -  L  

E h  / g d m m d  - L . p ,

P n . n r '  I '  r , \ '  n a r F L l  d l f  2 r h .  c r t s . l r n .  \ r r r d  r , n
d. ,e ro, . . lnn . r -6"npr"c!  JnJ rhe. ,Fbrpe. l  F\  n u
r i o r J r \ . o  r - . r i n r .  n n n e ,  - p B , n n -  \  l '  l l p f n ' r e , n .

\4un . , ,mpl . \  .  d  8.n. r  l .  1  ndp -  prn\  d.
d \ur '  *hdr  b. r (  r  f r r  ro |  .  d .  l r .  b .  I  r l_" \  d .  - "1
t l _  '  - i - l o f u ' , r f i r r ' n B . B u r " L J r  . n d  A n J p ' - n n
1998). I:or cxanple, th. gcncral-time reversjble
muJr l \ r thErmn FdFrr ibJr .J  r  r r . -  Jnd rprofnF
'  ! , n . . 1  n \  d  d l - l c  - , l c \  r i  ,  r r r .  C ) \ r l d - . , ' B l n l
o p  i \ ' l r ^ ^ J \ " r . . l  J - c l  l \ ' r '  c \  r ' r . l l - ,  c \

l r m d l r u r , , 1  t J u r  d d d i f l u n d l  t r . e p d r d m , i r r  W "
prefer to err on the side of simpl.i nodels when
thr p.imary goal is ph vlogrnetic estimation, Iather
r h n n . t u d \ ' - !  h c  J r r d  l \ . . 1 r h .  e , u  u F , , n r r )  p r , '
,p \ .  Cpp J\n.  t , r  i \ inp lc .  \er  ind rurdr  2nn0l
In any case, the same optimal treetopology is cho-
.p 'Lrp|hp (  IR-  l -u  rodcl ,  .F hc l l  

" .  n .d"r -
. \ c n . i n  p l . -  r  d r  l \ - a  n r h J - i h e H | , \ 8 < + C
m n . l p l  , l l r - p 8 d h J  p l  . r l .  l a 8 q  l o B  l i l e l i h o o d  -
-9E21.3,1). This outcome indicates that the tree to-
poLogy is noi sensitive to ihe details of the model
as krng as cciain c.ucial aspects of the mol{ular
evolutbnary prccess transition bias, atrong siie

Table 7. Percenl sequ€nce dirergen.e for \D 2 and c_vtfthom€ b mitochondrial Sens withn (on rhe diaEonal) and
anong (abore the dia8onal) black bass taxa The abbreliahon ALS|B is trs€d lof Alabama spotted bass.

ll sil,xord.! ,V t /i;d!$ M ,ord,idr
M rdhbi.ir\ 0.64 3lr9 10.10
M llnldrnu. 1r 7l

0.31
AL spott d bas\
M tuittrldttt

M trccrtt

ALsl'8 M frn.,!l,rb M .Nsr
1lt7 l0 t6 rJ,lli
830  956 33J

1t r .28  102 l04 l
r0 l0  r  61) , /2531
0.1{  1029

0.60Y2.5(r

M ahtnttk M natius M.h{!lt
320  743 695
793 7.70 6.90
9.30 10 ,13 10.20
3.20 3 6{J 3.33
I50 10.45 9.93
332 792 357

3.57 3.32
0.,16 7.49

0,14

I
I
I

I
Mean pl'n.nt *qucn . rli!.rAln.r trtlc.n  lnbnm spttcd bds in.l M. .dr? frum C$rt tu! dr
rvea n percenl sequen.e d !e rSence b€lNeen Al abnma spotted b i ss tom Ca\a l{rer and M ..osdc tom Tallapoca Rjrer
'VLrn pL.r.nt s.\ulncc d,!.ry..n.. wrhm ,\,1 or{. h.m C..s R trnd wiihi. M ftr/. hom Tallapme Rivei
lMean perent sequence dn erg.n.. brt\\.dn M oow ton Ctui Jnd ,\,1 .d,s. lrom Lllap&Ea Ri\ er
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Uln i fn r i .  ( l . , r l .  s  un fd  in .L  id  th .  f  L . ,L . r iu r r  (n
I1  . rn i r i ,  rx , , \ f  . r f  l  i n ln  g ( rps  { r f  t ( r  t ( r l  b \  lou
boots t . r | \n  | . \ (=6 j '  )  u \ in l l l l l L l j l l ( \ t r1  (n  t , r r r
!u r \  r r r l \ . i - ,  f  h !  l r ! :  f . s r l t ing  t ( r . r  th ,s .  r i I l \
s .s  r f t  e r tu r \ r  cn l  ( ) lh f f  

f i r \ i .bd \  r . iH l r t i f l l
s .h . ! i . s  p ( tund k l ( r r t i ( , r l  o r  r  m l . r f  l fNr ,  e \ rL  p t
iha l  lh . , t l  . r l r f i . t  r  r r  \m. l ln f !  f  . r r .d . r \  t ] l
\ i s t f f  1n \on  to  th . . l . iL l .  ( r ! r t . rn ing  I l  , i i u { i i ! . - ,
r \ l  { , , i , [ rn r , ,  \ j  ] ( . r r l ,  i j j J  \ l  r r , ] i l .  r .on : i r l cn t
$ i t  r  th f  . r i \ rn runr  l l l r l l h ( \ \ l  n \ r l l \ ) .  r l l . f r t  (  th
| r  L , .o tshr f  5 ! l fo r l

Discuss on

Sbtus of Taxa A)tthin l! ctopterus
l h .  h \ononr \  ( i i  J i r  rn f t r r .  h i '  1 ik . i . r  l ( ! r1 I  rJ . rJ
o t  r . ! l s i ( ! r  inD i t s  J . \ i r t t i rn r  rn  th f  f id \  l f t i l l s
l l i . r p i n c  l S 0 2 ;  I l . f s l r , , l l  l r i l r  l o , i i i  . f d
l_ r .min  l596r  I fub ,bs .n  l l . r r | l \ '  l ' r .10rB i  l cv i fd
Hrhbs  l ! l ! :  l t i n isc )  l97 i )  A l l  ( ' f  th \c  !  i : r i i . i
t l ons  $c . !  hn \ .n  r ! r  lhc  in i  \ r i s  o t  s (D.  \ . t  (  j f  r f  r r

fho lo r ie l .h . , . . r1 .A  L . r lnB i  d r ( iL r .u l i r  L . i x t iL ,
iP f t r ia .h  n r  L r \ ( ! ionr \ ,  i t  i \  e  f r r  th i t  \ !n r  n \ i
siLn ki th. tenu\ F r.ell.(l

Th .  most  s ! l ) \ t , r fh r l  t . r rononr i .  i i nd i rg  o f t l j i \
s tudy  i (  th . r t , !1  r raDi  l , \  in ( l  r \ l  i t r  r ,L l r ! r  r f t  ,  J i \
l rn . t  and d . ie^ .  f t1 ( ) { f i l ron  i \  s f f i  t r ' \ * , . t rs
I  h . , l l ! . r ln r  n in t  lun .h(nr  J i r . r l \ s i \ , r r  thc  n r .+ t rJ
LoEi . i l ( l , r l i f .  inbr . r ( \ iFdr \ l . l l ( i f  lh . ' \ J  . , J i r ! i l ' . r
n '  i  \ f . ( ' f :  g ( r u f  i n . l  i l l  L J U t  h \ . l i i  l r c  I 1
/1 , / r , i , r r r \  h i  i  r l i f i c r f  f  l  s f  . . i . \  i rn rp  \  1u , , ,  L  n , f  .
ho . \  t r . rc  nnr l \  / .d . ln  idd i t i (  . ,11  r i r i r l i , , , , , \ . rn11
1 1  n r / , r . i l :  h . r I  i \ . d . r l I l i .  d r f f { , . f r . t , r l  s . \
e r . l  . r l l o / \ i . c  l o ( r  i n d  h i \ .  d i f i l . e r r t  N l )  l / . 1
h .p lo t \ te .  H i t lo l ipc  d i l l . f t J r .es  l r .h \c r r  lhc
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) M. punctulatus

) u. trecuti

Alabama spotted
bass

M. coosae

Lepomis punctatus

Ii8ue3. Maximun likelihdrd t!d,undor thc N*+G mod€l f.r lhd 30 Miilotl./,r.rt b.nd N D2 dtDNA sequences. The
tIft $.snd.d usingt,oenbrr.hid our8ftrups. B.anch lenSths in pi()Fortl.nal to theexpecr.d nlmberofnucl4rnd.
substituti(ns b.tw@n adjacenl ndlrs

l

l
l
l

Ambloplites rupestis

M floidanus

M. salmoides

M. trcculi

M. notius

M. cataractae

M. dolomieu

- 0.01 substitutions/sile

MpunD
MpunF
McooA
[.4cooB
lrlcooC
lvlcooG
McooD
McooE

FiSuF 4. Bo
TN{G rbd



M.L  r  (  |  r  ̂ R  \ \  r  l v l ( nwm. ( i  (  \  , ^ \ \  ! ! L ! ! r  l { f l l L rKB^ \ i j ! : h i r ( r r ( ) \ r t r rT \ r . \ r j \ f a \DC . \ i Fs \ r o \30q

ts Ambloplites rupestis
Lepom,s punctatus

l

l
l
l
l

l
l
l

M. cataractae

Alabama spotted
bass

M. coosae

fi8atr il lrooGtraF ftri.i1tr 'ru L. .onsensus ttu. ft tr nr rlmuDr litcllhmd rnj t\ sts of nIDNA s.qn.n.e ijara under lhc
TN+a m.Jr Vi,hres alonA bri..hcs lnnl.ale th. p.r..nr.rge.f lo|lb..rskrt rt.| i.ates contan;g rh. (rapo,Ku,s
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Ambloplites rupestis
Lepomis punctatus

M. floidanusl

l
l
l

l

l
l

Alabama spotted
bass

M. salmoides

M. coosae

M. catarcctae
"$

M. punctulatus

FiSue 5 St ict consereus ol six eqlrlly parsinrcnious trces urd€r equal r'.18hhn8, L.ngth = 1,492 steps. Values along
bran hcs i.dicite th€ perentage ol 1,000 boorskrp (plicales .ontanlnr8 lhe .orrespondinit .hde.
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Relatianships Among Taxa wthin the Genus
A  .  r r "  \  , ' f  r h '  o  r l . p p  p r , .  F , , '  , ' . 1 ' , t  -
' 1 o n q  q c _ -  l J \ d u l  1 , 1 t , . ' '  r . , ' r L ' ) / c l l  ' . L -
, r u J \  F  - L u i  n  I n  I  i ; - r .  b  l h i . - u m 1 i ,  f l r , -
rhp  _  .e  r i \d  In ru  f . 'L r  -  p  ' r .  te .  l . ' . , ,  .  f te \F  r ts lJ
|o  ,h ip ,  i '  bd- -J  .  p , ,n  th .  Dh\  l .eHr  r rh  ind  \
\ . .  o t  'h -  mrD\A \ - rL .  - . ,  d r r . , .  In  - .ne  . . .F .
rh i .c  . id r . rn -h i | \  -J r . ,4  'b rc rn i  r rh  I  h r - rn r i
. a l , d e d .  b u r I r o r h p r . I  F .  I n d L .  . u \ J J n '  r l
depa,ture froh thcm.

I ^ r  c . d r p l .  M  . .  r  ' . r / . s . , ^ .  \ r  ' .  .  .
h r \p  bFts -  r r  uSnr / , .d  F  J i . r  '  r  .pc ,  , .  -  n ,  . l - .

l .  r e  1 8 l . 0 . .  I n d h " 1 , - !  r h - , . i e n i l , . n t  J . . t " n , .
exjstsbetween ihe tFo taxa. Our.nalyses confi.m
thdr  l . \ . '  o r  d , \  e r . : -n , .  r .  d .  n  o  r - r rJ rpd  b !  t - r r

' . - rpnn,  r  r .  th^  d r l lF rFr l  r ldd" .  ln t . r . i i nB\ .
' h ' u u g h  l h . . ' l l o / v m p  

" n i l ) - , .  
I n d , . a t , \  d  r . l d -

iivcly high degree of differentiation behvecn M.
d /  , ,  "  r l rJ  \ . ,  p  4 ,  t ,  t , , t  r - .  l r l th  mrDNAdrd l ) -
ses stronSly support a close sister taia relationship
be 'a r '  n  rh"  h \o  \pe .  re \ .  w , rh  lhF , r  \ cquen. r  d r -
\  c r r r r ' . '  b '  inF  1 . , \  lhdn  r r " l . .b .e r \  FL I  berwr rn  V
sdtinoides an.t M ft,itldrus.

The.pcnnJ  L  id< .onrdrn .  tuJ r  -pe ,  ie - .  BJ .ed
on both the allozvfre and mtDNA analyses, M
rdr,s grouped closelv with M. lttidanus and M
.  /  . J .  .  

-  
e  %_Jc-  u i  \ ,  / / .+ .d r !& ,  an . l  V

. , I  1 . d  .  . \ p l  p  L  , r  .  t  \ 4  . .  , , , .  h h i . h  \  e n -
, l .  m i '  o  nor lhprn  f ln r .J i  ( rhesdntc  fe .  cuwdmp- .
o .h l . ,  tn (  J -d  l \d . i . . .  n \p -  bd- rn -  Vd. ,  r im-

-,x,"'t-I"*dqt't&

Figure 6. Sumnary ol phtlogenelic tul.r inships conraining gmrpi.g.\ thlt arc $ ell suFported in efth.r the pasuony
of maximun-lik.lihood nnallFs ol mtDN  s{qu€nce dara nre lso m.rhods ol analtrsis agree in all aspNrs shown
here, and anr lurth$ iL\.lrtnn nsing erlher m.rhod is.nly ueaklv supporr.d by b.otstrapping.



mon and Itobbins 1975; Koppelnin ind Gatrctt,
lhrs \ "Lun.r r  ( - r .up ng l i  x  r r , '  In  d . l i . lp  f . 'n
l , l in  nE br lh \ ,1 .  ' / . ' ,d4! ,  -  . 'nJ M. d/ , ,  d  \  F ( , ' r
-Fk nr  $ i rh i r ,  J , - .  r ipr i .n  I  Bdi le !  .11 Hu.n.  . . .1q
B h r c h . l r ( \ r h . , r M . 4 0  4 ,  i . . r - ( l u r " l . r  ( 1 , - , ^ r n '
th(' genN llir.r (nor! re.ognize.l as Mi.r)t,r.ris

Ih{  i r ld lNnshi f  . , f  1 ,1, r .  r r ,  lo  rhc hst  " f  th '
c l . r J r , " n l d , n r n S  V  r ' { , 1 , ,  / . . l l  v r , '  r , 1 . . , " , i \
r ! { , r :  rs  les\  Pred( ldble I l .u \ r rd l l rp t l ( . r . 'n( '  F
more simihr to ,{.1. trr.r,lrrtrs, and there $crc no
f ' \ rd  r l le l ( .  f ferenLc\  bt r t \  Lrn I I  l ' r , r r . ,nJ I l
,'rn.,r/d!i using allorvme anahsis. suS8cninB
Lrth(r  th . l l  lhe l$1,  \p i r ,e '  hr \c  onl \  nr(nr l \  L l
\ L r t d  , r  t h . ' l  l h d !  m d \  h i \ p  h \ h l J , / " J  I h .
mtDNA dira support this latter .onchsi{n; Nlo
! f r \  rhf f ' .nnt  n, lDN \  hJplor \ fF\  \erc J ,1, .1 ' r l
nr  inJr \ idudl . rd,  nt r f r 'd  J .  l j  i ' . . , , !  s  r l l r ' i r '  f ' r r . ,
h , i n f  i J f r c J l  r " r h . , r  

" f  
1 , 1  / ! 4 . r r l 4 r ' .  n r ' - .  -

Dnd f(rm, howevcr, r{as quite diff.ruart fronr ill
o t h f r  n  \ i  L  t h . L i ( r U . ' r r l  h ,  l _ '  l i , \ '  r r  r "  l \ '  h l -
n - { n t . , r t r , . , ' r h ,  r n r ' V l  r f  . 1 / . A l r h . . . B l . M  . . , '
wis hist(xically resticted b ihe hdwakls I'lateiu
of  Centr . l l  Te\ , r .  inJ lhe u l !  ndl  rd. r ( , ' l  !4

tlr.rrrli?ll'r in Texas $as resiricied to thc coastal
I ' l . rn .  ( . ! : r  ̂ f  rhp fdwJ'd\  pbredu (Hurrr  ( r  i l .
1975), thc tho species havebeen coUected (rg('th(r
sh( tu lh(  l t lo  'Jnte\ ,om, In lo, i 'n t r .  I  I .  a , lJ
t r ' ,n  \ t , t i l ,n6 ha\  In . r tsd+d rhc t iNh,butn 'n, ' i  I l

txr i l r / , t r1r  In  lhe nal , \  d  rnnge. i  \ l  '11x l ,  In ,n i \
,nA th.Fn,nt t i l f r t r  in tcrF\  d i '  h lhr id ' / . r iFn I I \ -
bndi/rtnlr s irh introrlu..d r4 Jul r"r h.s ttr
J , (um{nhd d.  s{ l l  l | \hr tm'r ,  rnJ Eut lcr  l . { '
ind a progrdm k) scren hybrjds irith thal spccics
his ben implem.nted in lhc reskr.tnnr ol tl.
, ' , .  L 4  n r  l ,  \ . r . , ( , d r n  t l  l . q l '  A -  d  n - ' r h  r J . .  t  h J .
lo8.D.tic positnDin8 of M l/..!/r has b.en bas.d
\ , h r y \ , n  l L ?  f , r r  t h d r . , , n . d , , F  t h , . u , , , q J , , r ' | ' \ A
r \ N .  A . l J , ' , o _ . 1 1  , \ r , . , n  l '  n  ' r  l h c  n , , . 1 ' d '  \ , -
nomo of M. tfdili\!ill hopefulh e\plain !'hfih$
h v l . r i r l i / r t i . r . .  r n . , n r  J i r e r 8 , e n . ,  . . r l , - , . , . . - r f . ' r
th('different fdms ol mtDNA present.

Brscd upon seqlence infomifion, M .rld
,r(1dc ir monophvletic w ith respe.t t() the oth$ hr \.
.nd mikes !p the third .lade. T]rc .inge of r\1
. . r r r , . . r , , ,  i n . l u d . .  r h e  A p . ! 1 J , h , . , n . '  C h . t r r . ! .
ho(f,h.., and Flint rir.r d.aina8.s of Al.rtunlr.
F l t r rdr .  Jn, l  C. ,  r lu .  rW, l l ,am\ rnd Uurye. .  l *^ , '
Its rcccnt desc.iptbn $ds not due to a l.rck of dtf
fer.ntiitn,n frorn the othe. taxa, kr thr ontrnr\'. il
had krnli ben .onsidered a separitc ta\on and {is
known as the "Fl in t  RiYer forn '  o f  I t  .do!r ( , . l '
th , ruFh V . . t t , ra  i . r '  hJ '  brrn th(  .uhl , \  r  , , f  ( . ,n .
r ^ ^  ( r \ r  ! r n ! . . t !  J  - .  o r p r !  -  l D l l f R n n ! , r  l J 7 ( )

IL ,  nr l r r  Jn.r l t . i .nd.d lpd rhdl  lh ,s  \p( i ( 's ,5
. . i . r r ' t i . 'hh q i rh^,J ionJl .nntu. i , 'n$r l1.  \4 . , i r \ r
. , fJ  V ,  r . , -  pn.-b le and i r  r \cupic.  d rdntc lh i t
is idj.rclnt lo ihc rdges of iiop species.

Mi.r\tfn6 ioosr. and the Alabamd spotied
l_rr .  n , . , I '  up rh.  foulq c l .  de. l l . .  in teN\ t in8 thdr
! i ' .  ̂ l . ,bJm.r .puthd b i . .  i \  m.r  \  loseh re l . r tcd h,
M (dNn dnd only distantly rclatcd to M. prirclrrl
dir\, sith shich it has been taxonomi.ally linked
l , r  m,rnr  \H, 'h  'Hubb.rnd Ba, le\  lq4ul  I r i5a ls{)
Int ( r ( . l rn ts  rhal  V , , 'o .n/  sr .  lhe mo. t  \a l rb lc
1.1\on.rccording to allozyme and RFLPanalysis and
s.F F'l\'phllelr bd\eJ on mlD\A qrqucncc!. Thc
L\  ( l  , , f  J , t rercnhdh, ,n , ,b t r ted ,n M. . ,dv/  su8-
gcsts significant intraspeific genetic shu.turinS
irnon8 populalbns. Thc sp.cies has a relatively
LrrB(  r . 'nF(  hhrh rn. lud. .  rh.  Mohr lc  BJrn.  thL
Chrttihooche River and headsatcrs of the Savan'
r . 'h  Rr \ '  r  ,nJ .  |u 'srbh ndl i \e  h,  {  v( r r l  , ' th( r
rl trrifiges associated {'ith thc Appalachian Moun'
i,rins (Koppelndn and Garreti, ihis \anum.). Th.
^1. '1  . ' , r  '  . f '  l l r r l  l? . .  u \  '  rhp.  d fur t !  n  . f  th , l t
'nn6(  . r - .1  l -  h ,L. ' , !  n2 l  In .udc.ub{anl ia l  l ( \  -
(  :  o t  h lhnJ,z ' , ,on w, lh V.  .  o ,  { / .  c \p la inrnF rh(
. .m,hr ' l )  b . rween l -he,r  mlD\A l )  pe! .  ABain.  l i l \ |
:lclcral othe. species of Mi.rotlcns, more detaile.l
$mpling and genetic analys are needed io un-
derst.lrt the geneti. relationships of M. .dv1an.l
Al.rb.mr lpotted bass ilith each other and with

Implications br Management and Consetyation

!  hr lJ i - .  '  tqTc '  $r .  .ne , , t  lhe f r r t  l  .  (<o8nr/c
rh(  Fnrnr , i l  l r^b len '  r . .L( , r tcd s, th m,\ ,nt  d i I -
t  - .n t .Fe(  e. .  .ub.pe.r" ' .  dnd ur  nu( t \ , ' f  b l . ic t
br . .  l le  .uFie-cd lhdl .  t rhen maladaptr \ (  B(n({
. ,1 , , ,1r . \ lu icJ ' r r ' i .Fc,  FtL1, ! th  Inrn,E(s i i , 'n .
il might Lrkc hundreds of years f(r that "maladap-
r . , r  ' r "  I ' ,b ,  ,  { ,  r .  ne.  \ ' Iore. fA i i i .  J l ly  when !w, '
distinct taxonomic grotrps of fish interbr@d as a
ftsult of beirg mixcd through a siNkins progrl)m,
ih. rL,Nltnr8 outcomc lor the resitleni stk-k may
boi loss nr fiin{ss (ouibreedingdeprEsion) caused
l ' ! . r  hr i . , Ido$nof  o. idJplpdSene.omple\esthJt
hi\..!oh LU oler time as a con*quen.e of natu-
r . ' l  \ '1 , \ ln 'n  {  l {mf [ . lon loSbr Phihpt  . l  r l  r thh
\ , , lun,cr  rp, { '  r .u t ' , r rnhdl  lo , ,  rn f ,mL-- , ' I  mnr(
th.rn 5ll pe.cent fd rn Iuinois popula tion of largr-
mouth biss, $hen it becafre introgressed fdk)w-
Int  rh(  In l r 'du\ lh 'n  ̂ t l t ru  o lhcr  n, ,n nr t ' t ( \ l , tL \
of .V nrhr)lifs and one sklck of non natilc M.
/hri.r r,r. Unfortunately, ihere are few fishdata sets
thn i p.ov (te insight into ho$ d ist6n tly relatcd two
ti\i (spociL's, subspecies, stmks, or elen popula-
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lut

r ,^1t  nun b.  befor . . r  f i rn{ \ \  lu \ \  $  i l l  n ' .  . . r  A.  . '
resllt, tobe able to min.ge bass..sponsiblv (i.
in a manner that prct(..tr the genetic rcsour..s ol
lhcr  la lurb le f ish) .  s(  nr \ \ ]  lu lnun rh.  F(r r ' t i .
{ r rucrurcotrheoplr . r t r rn. l l  unr t \  In \  i . l \ .d  (  [  Jr l . .
mi \ ing d l lopatr r  sp( tk \ .  rnJ th ' r ib \  .nh. 'n(urF
inr .hpec t i ,  h \bnd, / . ' t rn1.  , . .he nu. l  pot .nt i r l l .
damaSnrgmode of a.tidn. So, itseetrs logicalth,rt
the firsi step towdtul r.'sponsjble manigLm('nt
would be to dctermin{ which cntiiies are nr f.rcr
d i r l inc l .pc( in,  A f r im{ r .Jmf l .  in  I l r . , ,  f r " , , -  F
M { / ' r ,  ^JndM r , r r l ,xrL ' .  \ l . rnr  f , \hpn,*r , rn
agement agencics hi!. b.cn treating thes. h\
species as interchanBL{b1.. Manv lake the appuch
l l ' .1 t  b)  In t rodu.  in8 M / . " ' , t , " r '  8 fe.  inr , '  l , \ . ,1
populations of naine M. sr/,roidrs; thcrc will bc
{rm. "improvement/ k) those local popul.lnrns.
l h  l i p p  " t  d l .  r h n r r h r m , r h J ! p , h , a r n r _ r l I n
pR"em.nr  i \  nor  rhH n \u l t  rLed. tunl rAUl l r ,h \ :
in  f j tn$\  of  lhe e\ rJ(n l  p, rpulJh, . . . In  r !  n l r t r  thr
inlegrih of rhe hr8emnuth b.'*,N i .pr, \* ,s t\'
inq. rudcd at  . rn uni , f , l t . rh l !  hrFh 6h h!  m.rn
aSemenr pruSr imr th. , t . ,n  d( l ib . rJrp l !  Inrn\  i '
ing the non'nativ. M../7,,/t.hrri into nati!. 11
srDoid.s populitions. &.nuse ihc two spe.n's d
r , , r  T. , re iu l  )  a I , {1. ' r . !L lJ  I  InJr \ ,du. l . . in  t r . -
duc,  J ,  Jnd lh ' . * .ndr \  rJu.1 l '  \er \ '  rJ  r . r  i l i r . , t r  r .
l ru8re\ \ i^n.  Th, .  In l rorrL, .x .n '  ddmdFrnB r lh
q(neln 'n tebnh r r f rh(  nrrp,enr  t4 { / ' r . r / , .  t !1r , -
l . i l iuns lhJ lcroher l  In  r (qh,n\  nrUou\h unrnhJh-
ih.d hr  M.  4o4. ldrr -  Ih(  rp-dr i l  r , rc f ' . rnr{  i ' .
mary lnh.r ip .  m. 'n . 'Frm' .nr . 'Be- .  ie \o i 'h , .  $  (
.Ptad B"n. t i !  . roron, ' f  Lr rA,  m^urh br$ n. ' t , ,1 . ,
tions is difficult to und.rsl.Dd.

Unfortm.teln simil.rr siiuitioN e\ist (tr oth(r
sPecies oftii.folt.frs, is w.ll. As prevtul1sly dis
cussed, ihe introdu.tn)n ()f M. .lolofit.r in() M.
lf..!iiPopulalionsh.s Gult.d in lairl! tlidesp(rd
hvbr idtah.n ( ld$r 'd .  lc7. :  Wh,tm,, rc  Jnl l  Dui -
l " r  1482. l / l r 'hr tm, 'R lu \1.  Vi { r / .1el  d l  lwl ) }o ' -
tunat.ly,.urent$ns('r!atbn efforts for,\t rrRrli
dn f fu*d on unJ. ' .nq"  lL ' l  m.na8,  m'  nt  rh ' -
ion (KopDclnr-  in , iC.1r .Lrr .  rLF \u urr ! ,  WI-r
ar. aS.ncies concem(,.1 with hvbridization bcl{r.r
M. dalanti, and M. tnrttt dris, M. t...!li ancl tl.
. i + r x , , / . o r l t , u \ r ' . h J  \ '  , , l . x . r .  r , r .  \ ( i  \ ( n ,
ingly unconcemed sith mixin8 11.l.,.lrfur .rn!t
M.  { l , r ,  iJ . \ '  l t  F h\ . run mnrrSpmcnr i8cn,  , ( -
hLl ( te rhr l .  thn 'u8h sr , \ l  E I l  , . f r , /arL,  rh, i .
will be some incrcn*'in the size of creeled fish,.
(ndpo . l  lhdr  F n! \  , r r lv  ,  \ ln  mch r  \ t \  r , ,  rh .
BCne,  c  In lFt l l )  u f  n. 'u \ . f " t r r l . r r ion. . . rnJ l l ' ,  n-
f . re in inpropr i r lc  n, l i . \  hu l  rhJr  F i  .o  h iEhl .
u n l i l c l ! , f h , , p p , 1 . , .  l h F \ , 1 ! T r r  '  r - h . r , , -  n , . ' .  -

.Sement agencies need to develop a greater con

.crn for consen ing o!. n.tive resources, not onl;
Ior l.ttrrupr$r!, bui fd other species as well. This
hl cl of mJndAem.nr rcspon.ibil'ry would cedamly
n!uire r .hdnre In fhilo\ophv dnd pol'cy arnong
a8cnci6, but it would ilso help change a public
thr t  b .hp\e.  on\  th f  v , ry  large. t  l i -h  hdld mcr i t .
I i  hc dr  tu  { , .p  thr  hrdr ,pn dd prosion of  thc Ef-
_c i .  rcr ,u(c.  i f .ur  prcc juu\  popul . tn 'ns of
l , .  '  ' r rpr ,  h iw{ lLr  that .hang.  i .  not  onlv  im-
p.ntne, but also k)ng overdue.
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Appendix 1 Summafy olm€.istics Meam i SD (range) arc given Ior all 14 characters lor ea.h t"xon
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Appmdix 2. Arbb tequsid lor ihe .lifl€6t ta& (36 popuLtioB) of bra.L ba arDryzed tor 19 polFor?hi. loo. Sample 3ia lor .ach population m ri*€d in Table 2. Th€
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