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Abstract.-We estimatcd th€ amount of genetic divergence among scven cutthroet trout Salmo
c/arki suhpecies and rainbow trout Salmo gairdneri using clectrophoretic data from 46 protein
loci. There was little genctic divcrgence among thc Colorado River, fncrpotted" greenbnck, and
Yellowstone subcpccies of cutthroat trout, but a lar8e amount existed among the coastal, Lahontao,
and westslopc subspecies. Th€sc lattcr thrcc subspecies were electrophoretically as eimilar to nin-
bow trout-or mor€ B{t-a!t they were to the othcr four subspecics of cuttbroat trout exa6itrGd.
Morphologically, in conlraet, thc cutthroat trout subrpccies were all morc similar to cach otbcr
than to rainbow trout. Thc data, therefore, Euglpit that morphological and protein evolution luve
proceeded at ditrerctrt ret6 among somc ofthesc 6sbes. Thc presence offixed or nearly fixed allclo-
fteguency differences bctwccNr the subspecies ofcutthroat trout and rainbow trout aod bctwpen
many pairs of cutthroat trout subsp€ci€s provides a powcrful means of identi$ing "Scnetioruy
pure" populations ofthese taxa.

Transactiore {,he lmaiun Fuhaics Socrlry | l6:5Ef5t7, l9E?
O Copyriaht by thc Amcrim Firhcria Ssicty t987

The cutthroat trout,S4/rno clorkiis a polytypic
species with a widespread geographic range native
to the coastal and interior waters of western North
America. R. J. Behnke (Colorado State Univer-
sity, unpublishcd) recognizes 14 allopatrically dis-
tributed subspecies. The natural range ofa partic-
ular subspecies often consists ofonly one ofthe
many small interior drainag€ basins in western
North America. Despite int€nsive morphological
and ecological investigation, the amount of ge-
netic divergence among the various eubspecies re-
mains poorly understood because of lhe extreme
morphological and ecological, variation that exists
within and among the subspecies. Furtherrrore, it
is generally unknown how much genetic diver-
gense a given degrec of morphological or ecolog-
ical differentiation represents.

Most local populations of cutthroat trout that
existed at the beginning of this oentury in the in-
terior of western North America no longer exist
because ofhabitat alteration or introgression with
introduced rainbow trout Salmo gairdruri ot oth-
er subspecies of cutthroat trout (Behnke 1972; N-
lendorf and Phelps l98l; Busack and Gall l98l;
Leary et al. I 984b; Campton and Utter 1985; Gyl-
lensten et al. l9E5). Many subspecies are now con-
sidered to be threatened or endangered @ehnke

l9?2; Eehnke andTarn 1976;l*ary et al. I
and prescrvation ofthc cutthroat trout is now
goal of many management programs. An
undentanding of the amount of genetic
gcnce among the subspccies will aid in the i
tification of the remaining native populrtions,
their biologically sound management, and in
preservation.

Preservation of the cutthroat trout
rcquires a retiable mcans of identification.
pres€noe of many introgressed populations
greatly diminished the value of
characters to distinguish between introgressed
genetically pure populations. This is mainly
cause small amounts of genetic material (<l
from anothertaxon in a population appear to
no det€ctable effect on the morphology of
viduals (I^eary et al. 1984b).

In this report, we examine the feasibility of
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Wisi, c,or;stzl S. c. clarki, and Lahontan S. c, hen-
slrawi subspecies. The latter three subepecios are
clccfophoretically as similar to rainbow trout, or
more so, as they are to the other four subspecies
ofcutthroat trout.

Methods

Samples of fish were obtaincd from the follow-
ing sourccs (sample sizes arc in parentheses): Col-
orado River (N: l0) and greenback (N: l0)
cutthroat trout from the U.S. Fish and Wildlife
Service's (USFWS) Fish Cultural Development
Center, Bozeman, Montana; finespottcd cutthroat
rout (N: 50) from the USFWS's Jackson Na-
tional Fish Hatchery, Jackson, Wyoming rainbow
rcut (iV - 160) from the Montana Department of
Fish, Wildlife and Parks'(MDF'WP) Jocko River
State Trout Hatchery, Adee, Montana; Yellow-
stone cutthroat trout (1V: 50) from the MDF\llP's
Yellowstone River State Trout Hatchery, Big
Timber, Montana; westslope cutthroat trout (/V :

5l) from O'Keefe Creek, Missoula County, Mon-
tana; Iahontan cutthroat trout (/V: 5) from the
Pyramid l-ake Paiute Tribe's C-aptain Dave Nu-
mana Hupa-Agai Hatchery, Nixon, Nevada;
coastal cutthroat trout (lY: 4) from Cummins
Creek, Lane County, Oregon.

Although some of the sample sizes are small,
this is not expected to have a large effect on the
qualitative interpretation of the data. The accu-
racy of estimates of electrophoretic divergencc is
more profoundly afected by the number of loci
examined than by the number ofindividuals (Nei
1978; Gorman and Renzi 1979). Smdl electro-
phoretic differences exist when populations share
alleles at all or practically all loci examined(Avisc
1974). In contrast, substantial electrophoretic dif-
ferences are generally associat€d with conditions
in which populations do not, or rarely, sharc the
same alleles at s€veral loci (Avise 1974). The ex-
amination of more than 30 loci, even with a sam-
plc size ofone individud per population, practi-
cally ensures thatthe datawill reliably reveal which
ofthe above conditions exists.

Horizontal starch gel electrophoresis (Utter et
d. 1974) was used to assay genetic variation at 46
loci encoding for proteins present in musclc, liver,
or eye tissue from all specimens. Electrophorctic
buffers and staining methods werc those of Allen-
dorf et al. (t977). We designarc loci by a two- or
three-letter italicized abbreviation of the enzyme
they encode, the first letter beingcapitalizd. When

two or more loci encodc thc samc enzyme, they
arc distinguished by Arabic numerals that denote
increasing anodal mobility of thc protein encoded
by the most common allele at the loci. Thus, Aat- I
and Aot-2 dcsignaa two loci encoding for tbe en-
zyme aspartatc aminotr&neferase. The protein en-
coded by the common allele at Aat-2 mqtrates
more anodelly than the protein encoded by the
common allele at Aat-1.

We label alleleg at a locus amrding to the dis-
tance the proteitr they encodc migrates from the
origin. This dbtancc is cxpressed as a p€rcentage
ofthe distance the protein encoded by a standard
allele at the locus migratcs. Stsndsrd alleles are
designatcd 100 and, in this study, werr the com-
mon alleles at the loci in the Arlcs strain of rain-
bow trout Thus, Aat- I (200,1 dcnotes an allele that
encodes for a protcin thet migrata twice ag far as
the protein encoded by the standard allele Aat-
I(100). Alleles whosc proteins migrate cathodally
arc designated by negativc numerals. For exam-
ple, Aat-I(*75/ denotes an allele that encodes a
protein that migrates 7596 as far from the origin
ag the standard but in the cathodal direction. Pro-
tein mobilitiw were oompard direc{ly between all
the taxa by runnitrg at least one individual from
each taxon on the same gels.

We examined the following cnzymes (loci and
enzyme numbere of the IUBNC [984] are in pa-
renthescs): adenylatc kinasc (Adk- 1,2;2.7 .4.3), al-
oohol dehydrogenase (Adh; l.l.l.l), aspartate ami-
notransf,erase (Aat- 1,2,i,4; 2.6. l. l), creatine kinasc
(Ck- 1, 2, 3; Ckt- 1,2; 2.7.3.2), glucose-6-phosphate
isomcrase (G pi- I, 2, 3 ; 5.3. I .9), glyceraldehyde- 3-
phoephate dehydrogcnase (Gap- 3, 4 ; 1.2.1. L2),
glyccrol-3-phosphatc dehydrogenase (G 3 p - I, 2 ;
t. L l.8), gt)cyl-l€ucincdipeetidase (C/- I,Z, 3.4.13.-'),
isocitraa dchydrogenasc (Idh- 1, 2, 3,4; l. l. 1.42), -

lactat€ dehydrogenase (Ldh- I, 2, 3,4, 5; L.l. 1.27),
leucyl-glysyl-glycine rripeptidase (LS&, 3.4.L1.-1,
malate dehydrogcnase Wdh- 1,2,3,4; l. 1.1.37),
malic enzyme (Me- 1,2, 3,4; l. l. 1.40), phospho-
glucomutasc (PSrn- 1,2; 5.4.2.51, 6-phosphogluco-
natc dchydrogenasc (6PS; 1.1.1.44), sorbitol de-
hydrogenase (9dh-1,2; l.l.l.l4), supcroxide
dismutase (Sod-I; l.l5.l.l), and xanthine dehy-
&ogenase (Xdh; l.l.l.2o$.

The two loci that mnstitute each of the follow-
rng pairs of loci sharcd the same alleles in at least
one of thc sanples: Aat-3,4, Idh-3,4, Mdh-l,2,
Mdh-3,4, Me-1,2, Me-j,4, and Sdh-I,2.In these
situations it isnot possibleto assign variation either
within or betwren taxa to individual loci of each
pair. Thue, we treated each of these pairs of du-
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plicate loci as a single t€trasomic locus in all the
samples in orderto calculate allele frequenciesand
in the analysis of the data.

We examinedthe amount ofelectrophoretic dif-
ferentiation among the taxa by two approaches:
Nei's measure of standard genetic distance (Nei
1975) and principal components analysis @imen-
tel 1979) ofthe arc'sinetransformation ofthe square
root of the allele li"equencies. The geuetic distance
estimates have heuristic value bccause they are
availbble between populations of various iaxo-
nomic rank for a diversity of fishes. Compa.rison
of our estimates with others allowed us to make
qualitative judgments about the amount of differ-
entiation observed among the subspocies of cut-
throat trout. The principal components analysis

' provided a convenient moans of pictorially rep-
resenting the relative amount of allele-frequency
variation among the taxa.

Results and lXscursion

E lectrophoretic Detection of Interbreeding
between Taxa

Populations from taxa that do not, or only rare-
ly, share allozymes at scveral loci, commonly re-
ferred to as diagnostic loci, can be identified by
cxamining the genotypes of individuals at these
loci (Ayala and Powell 1972). These loci can also
be used to detect interbreeding between taxa.
Samples obtained from "genetically pure" popu-
lations will contain alleles characrcristic of only
that taxon. In contrast, samples obtained from
populations in which intcrbreeding has occurrcd
or is occurring will contain at lcast some individ-
uals that poss€ss alleles characteristic ofboth taxa

at diagnestis 1osi. When all such individuals iden-
tified are heterozygous for alleles characteristic of
both taxa at all the diagnostic loci, this indicates
the existence of first-generation hybrids. Matinss
between the parental types and hybrids, and sub-
sequently between their progeny, will producc in-
dividuals homozygous at some diagnostic loci 8nd
heterorygous at others. In such introgressed pop
ulations, the multiple-locus genotype will bc high-
ly varirable among individuals.

We did not detect any diagnqstir loci among
the Colorado Rivcr, frnespottcd, greenbach and
Yellowstone cutthroat trout (Tables l, 2), which
precludes the use ofelectrophorcsis as a reliable
means of detecting interbreeding betwcen these
taxa. In contrast, we found two or more diagnostic
loci between the coastal cutttroat, I,ahontan crrt-
lhroat, westslope cutthroat, and rainbow tnout
populiations, as well as b€tween all thesc fishcs and
the other four subspecies ofcutthroat trout ana-
tyzed (Tables l, 2). Thus, electrophoresis c'n bc,
uscd to detect interbeeding between all of the
subspecics ofcutthroat tnout wc analyzed and the
rainbow tf,out, as wpll as between many pairs of
cutthroat trout subspecie$.

Detection of interbrecding between tExE hat
usually been based upon morphological ooltrpof:
isons. In such comparisons, it is presumed that
first-generation hybrids will be intcrnrcdiate mor-
phologically betwecn the parental taxe and that
individuals from hybrid swarms will possces a di.
versity of morphologies rangfurg b€twecn the po-
r€ntal cxtr€mes. These assumptions, hower.er, may
not be valid. First-generation hybrids of salmonid
fishcs often are not morphologically int€rm€dirrt€
between parental taxa (L€ary et d. 1983, 1985;

TeaI,e 2.-Atlcle ftcquencies at lo
rout and eeven subclrccies ofcutth

Rainbow
Allcles trout

Aot-I

Aat-?,1
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ctu-I
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Gpr-I

Gpi-2
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G3p-I
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I l l
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83

1.fi)o
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1.m0
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l.(no
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0.763
0.237
0.705
0.070
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0.991

0.009
r.(X)0

100 1.000
2N
165
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100 t.mt)
1 1 0
9t)
77
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Tesr-E l,-Electrophoretic mobilities of proteins coded by alleles at loci that can be uccd to difrcrcntirte scycn
subspecies of cutthroat trout as wcll as rainbow trout. Protein rnobilities are rclative to that of the pr,otoia codcil
by the common allele of the homologous locus in rainbow trout. Whcn a locus is variabte within a samde, thd
protein of the most common allele is listed first.

Cutthrost trout subopecicc
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Trnr 2.-Allele freguencies at loci that show cvi&nce of intrarpccifrcgenetic variation in samplcs from rainbow
tnout strd seven subspecief ofcutthroat trout.
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Rinne et al. 1985). Furthermore, when only a small
proportion ofgenes from another taxon occur in
a population, individuals may be morphologically
indistinguishable from the genetically predomi-
nant taxon @usack and Gall l98l; Whitmore
1983; I-cary €t al. 1984b). This is especially tme
in introgresscd populations where the genes from
the parental taxa are distributed among many in-
dividuals. The existence of these problems re-
duces the ability of morphological characters to
indicate reliably the genctic status ofa population.

Many taxa of frshes have unique types of mi-
tochondrial DNA, mtDNA (Avise et al. l98a; Berg
and Ferris 1984; Bermingham and Avise 1986;
Gyllensten and Wilson l9E7). Crcrtain properties
of mtDNA, however, diminish the value of thesc
difrerences as the sole crit€rion oYthe genetic status
of a population. Because mtDNA is generally in-
herited maternally, an individual usually only
conlains one type of mtDNA. Thus, hybrids or
individuals from hybrid swarms will not contain
mtDNA gsnotypes different from the parental taxa
(Avise et al. 1984; Gyllensten et al. 1985). Fur-
thermore, if only males from a taxon participate
in hybrid matings, the mtDNA of this taxon will
be absent from hybrid swarrns. The mtDNA of a
taxon is also more likely to be lost from a hybrid
swarrn by genetic drilt than is nuclear DNA b€-
cause the effective population size for mtDNA is
smaller lhan for nuclear DNA. Thus, when the
proportional genetic contribution ofa taxon to a
hybrid swann is small, genetic drift may restor€
the mitochon&ial genome to genetic purity with-
out appr€ciably altering the constitution ofthe nu-
clear genome. We conclude, therefore, that elec-
trophoretic analysis ofthe proteins encoded by the
loci in Table I currently provides the most neliable
means available to identifu genetically pure pop-
ulations of many ofthe cutthroat trout subspecies
we exarnined.

Genetic Divergence

Very litfle clectrophoretic differentiation exist-
ed among the Colorado River, finespotted, green-
back, and Yellowstone cutthroat trout. The ge-
netic distance estimates between these subspecies
Clable 3) are typical ofthose reported for conspe-
cific populations in a diversity of freshwater and
anadromous fishes (Avise 1974; Avise and Smith
I 977; Buth and Burr 1978; Loudenslager and Gall
1980; Burh et al. 1984).

In contrast, substantial biochemical genetic dif-
ferentiation existed between the coastal, [.ahon-
tan, and westslope cutthroat trout and between

these fishes and the other four subspesies (Tablc
3). Thcse genetic distances ar€ truly exceptional
for conspccific populations, being comparable to
or larger than values observed betwecn many
species of fish (Johnson 1975; Avise and Ayala
1976; Buth and Burr 1978; Phelps and Allendorf
1983; Yates et al. 1984). Finally, the coastal, fu-
hontan, and westslope cutthroat trout werie at least
as similar to rainbow trout as they were to any of
the other subspecies.

We used principal components analysis ac
another means of examining the relative amormt
of genetic ditrerentiation among the taxa. In the
analysis, we excluded those loci not r€prescnted
in Table I because all the taxa sharc the samc
common allele at these loci. Thus, thesc loci would
contribute very little to the overall variancc iri
allele frequencies among the taxa relative to thc
large variance among them at the dieonostic loci.
The allele common to the Yellowston€ cutthroar
trout at each diagrrostic locus was also excluded
from the analysis (Idh- 3, 417 Il and Me- 3, 41901 rroe
excluded in the two ambiguous cases; Table 2).
Use of all alleles at a locus would generate lincar
dependencies in the data matrix becau* thc fre-
quency ofa specific allele can be derived as thc
difference between 1.000 and the sum ofthe frc-
quencies of the other alleles detectcd at the locus.

The plot of the flret and second principal com-
ponent scores provided a pictorial summary ofthc
relative amount of variation in allele fre4uencies
at the diagnostic loci among the taxa (Figurc l).
The fust axis, which accounted for 5096 ofthc total
variation in allele frequencies atthe diagnoeticloci,
separated the taxa into three groups: wectslope
cutthroat and rainbow trout, coastal and Lahon-
tan cutthroat trout, and the four other cutt'hroat
subspecies. The second axis, which accountcd for
25% of the variation, separated westslopc crrt-
throat from rainbow trout and coastal and La-
hontan cutthroat trout fiiom all other taxa. Th€
coastal, Iahontan, and westslope cutthroat trout
were genetically at least as similar to rainbowtrout
as to the other subspecies.

Evolutionary Relationships

The subspecies of cutthroat trout we examinod
are morphologically more similar to each othcr
than they are to the rainbow trout (Gold 1977;
Ieary et al. 1984a). Furtherrrore, limited taryo.-
typic and mtDNA data also suggest that thc cttt'
throat trout subspecies arc more similar to cac,h
other than they are to rainbow trout (Gold ct a[",
1977; I"oudenslager and Thorgaad t9791' ffior'

TAET.E 3.-Noi's genetic distance

Cunhroat
lrout Rainbow

rubspccics trout w'

Wcalflopc
Co.ctrl
Irbootan
Yctlo*rtonc
Fincryottcd
Grccnbqck
Colorado

0.130
0.099
o.l3E
o.246
o.247
o.229
o.223

gaard 1983; GYllensten and \

conventional view of the evo
ship ofthesc taxa, therefore, is
are nrembenl of a single PhYlc
from rainbowtrout, the subslr
of cubsequent divergence withi
gage. Our finding that three
throat trout are electroPhoret
morc similarto rainbow trout
four olher subspecies indicate
divcrgcnces of the Protein lo
atlributes have proceded atdi
thesc fishes. Therc are several I
bc invoked to aeqount for this

It is possible lhat the conven
view is correct. This view is ten
that therc has b€en accclerat€r
in the branch of the cutthroat
the Colorado River, finesPott
Yellowstone subspecies. This
tion could be the result of one r
at the time of or shortlY aftcr tl
branch, resulting in the loss (
by genetic drift. Bottleneck t
pectcd to acceleratc the rate o
tion (Lande 1984) and, thercl
count for the substantial ka'r
b€tw€en the Yellowstone cutth
sPecies that have besn exami
straints upon the devclopment
fishes (i.e., stabilizing selectio:
imized the effect of genaic dr
oontrol their morphology. Tht
those amenable to clectropho
neck could have influenced prc
evolution but not morphologi

This view, hoqrcvcr, is not
Yaristion in the mitochondrir
htions is expected to be highl:

',tlenecks (Gyllenstcn and rilila.,lusnoclr$ (('yuen$Cn anO wu!|
; mibchondrial and protcin dal
ilar pettcrns of diftnonliratior



GENETIC DIVERGENCE IN TROUT
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rainbow trout (Gold 1977;
,urthermore, limited karyo-
ta also suggest that the sut'
:s are more similar to each
l rainbow trout (Gold et al.
rnd Thorgaard 1979; T\or'

gaard 1983; Gyllensten and Wilson 1987). The
conventional view of the evolutionary relation-
ship ofthese taxa, thercfore, is that cutthroat trout
are members of a singlc phylogenetic divergence
from rainbowtrout, the subspeciesbeing the result
of subsequent divergence within the cutthroat lin-
cage. Our finding that thr€e subspcies of cut-
throat trout are elcctrophoretically as similar or
more similar to rainbow trout than they are to thc
four other subspecies indicates that evolutionary
divergences of the protein loci and these other
attributes have proceeded at differeirt ratcs among
these fishes. There are several hypotheses that can
be invoked to account for this diffcrence.

It is possible that the conventional phylogenetic
view is correct. This view is tcnable ifone assurnes
that there has been accclerated protein evolution
in the branch ofthe cutthroat lincage leading to
the Colorado River, finespotted, greenback, and
Yellowstone subspecies. This accelerated evolu-
tion could be the result of one or morc bottlenccks
at the time of or shortly after the formation of this
branch, resulting in the loss of genetic variation
by genetic drift. Bottleneck events are also ex-
pected to accclente the rate of karyotypic evolu-
tion (Lande 1984) and, therefore, could also ac-
count for the substantial karyotypic differences
between the Yellowstone cutthroat and other sub-
species that have been examined. Sclcctive con-
straints upon the developmental proSrarn of these
fishes (i.e., stabilizing selection) could have min-
imized the effect of genetic drift on the loci that
control their motphology. These loci nced not be
thosc amenable to electrophoresis, so the bottle-
neckcould have influenced protein and karyotypic
evolution but not morphological evolution.

This view, however, is not without a problem.
Variation in the mitochondrial genome of popu-
lations is expected to be higfiy influenced by bot-
tlenecks (Gyllensten and Wilson 1987). Thus, the
mitochondrial and protein data should show sim-
ihr patt€rns of differentiation, especially if it is

consider€d that the mitochondrial gcnome evolves
at a faster ratc than the nuclear genome- This ex-
pectation is not supported by the available data.

Consideration of the geographical distribution
of tlese fishes and the ability of many taxa in the
genus Salmo nativc to $'estcm North America to
produce fertile hybrid progeny @usack and Gall
l98l; Halliburton et al. 1983; kary et al. 1984b;
C-ampton and Utter 1985; Gyllensrcn et al. 1985)
suggests anotber pleusible explanation for sup-
poscd accelerated protein cvolution. The west-
slopc and coastal cutthroat trout are naturally
sympatric with thc rainbow trout (Allendorf et al.
I 980; Campton and Uttcr 1985) and rainbow trout
naturally exist synopicallywith the Lahontan cut'
throat trout in the Grcat Basin (McAfee 1966).
Sccondary contact between the rainbow trout and
these subspecies could have resulted in temporary
periods oflimitcd introepssion in tle past' Camp-

crcrtfftrr,r",

{ 6 - t 2 - l - a 0 a a 1 2 1 6

?cs r
Flounc l. - Plot of first two pri&ipal component sconet

(PCS) derived &oE tt'c matrir of alleles at the loci in
Table I for geven eubrpocies gfcutthroat and for raio-
bow trout. CCT = coartal cutthroat trout; CRCT - Col-
orado Rivcr cutthrost trouq FCT - finespottcd cut-
throat trout; GCT = grcsnback cttthroat trout; LCT -

khootrn cutthroat trout; WCT - wectslotre cutthroat
trout; YCT - Yollowstonc cutthroat trouq RT - rain-
bow trout.

a

E
3 o
G



586 LEARY ET AL.

ton and utter (1985) suggested that therc may
have been continual, if infrcquent, gene flow be-
tween coastal cutthroat trout and rainbow trout.
As an average migration rate ofonly one individ-
ual per gcneration is sufrcicnt to prevent popu-
lations from becoming completcly divergent for
selectively neutral aneles (lVright 1978), ev€n a
small arnount of introgression could retard sig-
nificantly the rate ofprotein divergence between
these cutthroat and rainbow trout. This small
amount of gene flow between the rainbow trout
and these subspecies ofcutthroat trout would not
necessarily alter morphological and karyological
evolution (Leary et al. 1984b) nor, for reasons pre-
viously discussed, evolution of mtDNA. o

Another possibility is that the conventional
phylogenetic view is incorrect. That is, the cut-
throat and rainbow trout instead represent mul-
tiple phylogenetic divergences from a common
ancestral line4ge. Such a phenomenon can readily
account for the exceptional amount of morpho-
logical, karyotypic, and biochemical variation
?mong the taxa.

We feel it will be very difficult to demonstrate
conclusively which, if any, of these evolutionary
scenarios is correct. The present uncertainty about
the phylogenetic relationship of the taxa we have
examined, however, does not affect the applica-
tion of our findings to the management of cut-
throat trout. From a presenration perspective,
manage$ should be concerned with maintaining
existing levels of genetic diversity within and be-
tween populations regardless of their evolutionary
origin.

The features revealed by our electrophoretic data
that are important to manageru are these: (l) elec-
trophoresis can be used with 6 high degree ofccr-
tainty to identiS genetically pure populations of
many cutthroat trout subspecies; and (2) the higb
amount of biochemical divergence among the
subspecies suggests that the coastal, I-a.hontan, and
westslope cutlhroat trout should be accorded the
same attention given to taxonomically recognized
species.
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