
Larry L. Leclair and Raymond M. Buckley, Wash ngton Department of F sh and W d fe 600 Cap to WaV North
O ymp a Wash ngton 98501 1091

Electrophoretic ldentification of Juvenile Rockfish
(Genus Sebasfes) Recruiting to Drifting Algae and Seagrass
Habitats Off the Washington Coast

Abstract
Diliing algae and seagrasscs lloating on the sLrrl_ace of washingron s marine lvater\ folm a unique and ecologically inporlanr
hab itat fof the earl! li ic his tory stages of some spccics of Pacilic rockfishe s (genus S(r.rrrer). lnle \ligat io n s ainrcd al understand-
ing the signiticancc of this habitat as an inrernrediar) nep lowafd the benthic and mid$ater environments talored bv aduli
fockfi\h ha\c bccn plagued b)' difTicullies in accuracly identit.ving the species oi julenile rockfi\h encounlcred during habirar
\rmpling. The djfficully slens tiolll the mant s!mpalric species that shafe similar morphological leatufes and ovcrlapping merisrics
rs larlae andjuvcniles. ln llis study. u e successtully u\cd alloz)me dara obtained from 37 presumptive gene loci in 11 relerence
species to confirn the idcntiticr of 1'19 iuvenile splitnose rockijsh (.t dilop,"o., and six blacl rockiish (51 ,j{tdro1)r). Ccnol}pes
Jron:9 iu\eniles did not mitch thosc liom an! ofthe referencc spccies.rnd could not be posjlilcly identified. Futrre ctlo s
cmplo) ing nolecular techniqucs tor lhe identilicrttion of rockfish spccics durirg early life historJ-.. phases would benefit tionr lhe
applicalion ofrecent ad\ance\ in DN,{ methodologies such as lhc anxlvsis of mtDNA or microsalcllires.

Introduction

The study presented here is part of an ongoing
ecological investigation of juvenile fish recruit-
ment to drifring habitat ofl the coast of Washing-
ton. and in the Strait ofJuan de Fuca and the San
Juan Archipelago. The habitat often harbors ju
venile llshes fron a wide variety of taxa. with
juvenile rockfishes (Scorpaenidae; SeDzrsres spp.)
being the most abundtrnt in species and numbcrs,
and an lmpofiant group of fishes both ecologi-
cally and in fishery harvcsts. Peiagic iuveniles of
some rockJish species recruit to drifting habital
where thev tbed and grow: horvever, the extent to
which this habitat provides a recruitntent path-
way to benthic and midwater cnvironmelts fa
vorcd bv the adults ofmost specics is incoorpletely
undcrsteod. Studies conducted by Boehlen (1977),
Bucklcy et al. (1995), and Kokita and Omori
( 1998). suggest that for some rockfishes. drilting
habitat is at least inpoflant. and lnay be an obli-
! ! l (e  \ l cp  in  the  rceru i tmen l  pa thua5.

ln ordcr to undentrLnd the imponance ofdrifting
habitats k) the early life history stages of rock-
llshes. it is necessary to identifv to spccies each
of the fish collccted during habitat sampling. Iden-
tification mcthocls forjuvenile Sel.rastcs rcly heavily
on dift 'erences in pigmentation and meristics
( Moser et al. 1985. Matarcse et al. 1989, Kendall
I 991. Moreno 1993. Sakurna and Laidig 1995):

ho$ever. these methods arc often unreliable due
to similarit ies in gross norphology and overlap-
ping meristics among the many species known
to occur sympatrically in the noftheast Pacific.
Identiflcation is furfir:r hampercd by a lack of
complcte descriptive early lifc history series for
some species. More novel approaches using bonv
structures such as otoliths (Laidig and Ralston
1995). cleithra (Silberberg l991), and the bones
ol the caudal complex (Sanchez and Acha 198ti.
Laidig et al. 1991) have proven usetul lor distin-
gui.hing \r 'me \p(cie.. bur rarell lcad ro unequir o
cal identification, especially in the absencc of other
identifying leatures.

Electrophoretic analysis of protein allozymes
can provide unambiguous identiflcation when tlxed
allelic dit'flrences occur anong species at one or
more loci. or. nearly certain identification when
thc liequency of shared alleles at one or more
loci ditl'er substantially among species. Furthcr,
while nrorphologic and meristic t-eatures may
change throughout the life history of an animal,
numerous studies conducted ovcr a wide range
ofhsh tara substantiate the tendeDcy for ailozyme
clectromorphs to be ontologically stable (Mor-
gan 1975. Smith and Crossland 1977. Seeb and
Kendall 1991 ). Thirly-two loci examined by Seeb
and Kendall ( 199 | ) in l0 species of 'ebq.\tes ex
hibited similar lcveJs of activity and rcsolution
between adults and juveniles.
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Allozynes have been dcscribcd t'rom the adults
ofscvcral .SeDc.ites species by Johnson et al. ( 1970a.
1970b.  1971.1972,  1973) ,  w ishard  c la l .  (1980) ,
Jungnann (19113) .  and Seeb (1986) .  Seeb and
Kenda l l  (1991)  and Seeb (1993)  d iscussed the
relalive merits of classical taxotomic and mod
em molecular approaches to rockfish species iden-
ti l ication and used alloz,vnes and mtDNA
haploty-pes to identil'y larval andjuvenile Sebcster.
More recently. Seeb (1998) used allozymes and
mtDNA to investigate gcnctic dit'fbrentiation and
introgrcssion vithin and arnong three species of
Scbajtcr from the Pacific Northu cst and Sdvignv
et al. (2000) used a single allozyme locus to dis-
tinguish bcl\\ 'ccn. and describe tbe distribution
of, two species of north Atlantic ,lebastes fi0m
lhc Guif ol St. La*rence. In this study. we used
l loz ;  mc du t r  ob ta ined f ronr  .17  prc . r rmpt i r  e  gcnc

loci in I I reference specics to idcnti ly 155 juve-
nile rocktlsh of unknou n or uncefiain identity.

Methods

F ie  d  Sampl ing

Juvenile SeDastcs spp. rvere collected by dip net
from ddfting mats of vegetation off thc coasts of
Washington and southern British Columbia. For
dc lc i l \  on  \ rn rp l ing  mc lhod.  rnJ  ' fe . i ( \  (u rnpu-
sit ion see Buckley et al. in preparation. Forty-
onc juvcniles ranging in size fiom 20 - 66 mm
(TL) rlere captuled over a 7-day period bcgin-
ning on Jul)' 10. 1997; and l:t9 juveniles ranging
in size fiom l6 - 67mm (TL) wele captured over
an 8 day period beginning on Junc 27. 1998. Each

.jur,enile lish was placed in ar air tight plastic bag
and kept froTen in the tleld with dry ice for up to
l0 days belore bcing transfcrrcd to a -70"C freezer
tbr storage. Juveniles were tentatively identilled
to species bascd on gross morphology (Matarese
et al. 1989). kno$'n geographic distribution (Hart
1980) and previously reported associations with
drili habirat (Hitz 1961. Mitchell and Hunter l970,
Boehlert 1977, Brodcur and Pearcy 19E6. Moser
1991. Buckle,v et al. l995). Six individuals were
latcr positivcly identif ied as 5. / l/grocltctrs based
on distinguishirg rnorphologic characteristics
observed in prc\ ious aquariunr grow-out studies
conducted by the second author and u ere not elec
trophoresed.

Reference specics wcrc sclccted ba!ed on the
tertative identification of each juvenile and on
thc rclativc abundance of species landed in com-

mercial and sportfisheries in thc study area. Adults
ofthe following spccics were sampled: S. a/ri lrs.
S. enttnte[as- S. melartop.t, S.lat idu.s, S. ltittniger.
\. l tr lrt 'ntat ulotr!\. S. hob,o, I ' i . \. prttrt i:pinit.
S. al, ' trt i ,.tttu.t. .\. diplopro,t. nd \. , aalirrrr. ' .
Sebastes caurius were speart'ished bI SCUBA
divers on an aniticial reef in southern Hood Ca
nal. Washington. AII others $,ere obtaincd fronr
commercial landings of trawl and longline ves-
sels at Westpofi, Washington. Approximately lcc
ofmuscle. heart, l irer. and retinrl t issue werc dis
sected from each rcference species, placed into
tesl tubcs. and kept frozen with dry ice for up to
8 hours befbre being tlansfened to a -70"C tieezer
In addition, pectoral fin tissue from each fish was
archived in ethanol tbr possible funue DNA studics.
Spearfished samples were dissected immcdiately
after the fish *ere killed. Wholc fish tiom com-
nercial harvests were stored at sca on $,et ice fbr
up to 5 da)'s pdor to dissection.

Laboratory Ana ysis

We used horizontal starch gel electrophorcsis
tbllou'ing the general methods of Acbcrsold et
al. ( l9E7). Muscle, l iver. and retinal t issue fiom
a single representative of each rcf'crence species
was assayed on multiplc butfers in order to opti
mizc screening protocols and to identify poten-
tially fixed allelic differences. Thinv-scven loci
\\, ere adequatelv rcsolved and subsequently
screcncd in up to twenty adults from each spe-
cies to determine if observed among species dif '-
ferences were maintained in larger samples. Thc
loci. along u'ith the buffers on which thcy *ere
screened, are listed in Table L

A locus rvas judged polymorphic when the
frequencv of thc most common allele within any
of the species screened \\'as < 0.9-5. Allelcs that
occurred at fiequencies greater than 0.95 in only
one of the reference species *ere consiclcred di-
agnostic. Alleles *ere defined in tcrms of elec-
trophoretic mobility relative to the mobility of
the most common allele at each locus in a rcter-
ence sample of S. .J1rtr.r.

Skeletrl muscle was dissected from each ju-
venile and electropholesed alongside muscle from
selected adult reference samples with known geno-
types. In addition, li\,er tissue was dissected tiom
sixjuveniles whosc identity. based on gross mor
phology and meristics. was believed to be cithcr
S. meknops or S. fldll.lr,r (scc results for e\pla-
nalion).
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TABLE l. En7,vmes. loci. and buikrs u\ed in the electfophoretjc anal)sis of lt species of Pacific rockfish (gcnu\ .!rr.rr/i,j l
E,icept whcre notcd. all loci $ere re\oh,ed from skeleral nNscle.

Enz,vme (abbrc!i ation)
EC nulnbef

( IL BN,IBNC 199])

Aspart.rle rminotr.lnsfef ase (AAT)

Acid phosphal.L\e (ACP)
A lcohol  deh) drogen asc (ADt l )
Aconx.rte h)dratase 1r\Hl

Ala ne anirotransierase (ALAI')
bcm N Ace t) lgalactos.rnin idase (bGALAl
Creatine kiMse (CK)
Esrer.rse'D (ESTD)
Fructose-bi\drosphate (FBP)

Formaldehtde deh,vdrogenasc (FDIlCl )
lumurate hydratase (FH)
Cllceraldehyde 3-phosphrte deh)drogenase (CAPDI I)
Cltccrol 3 pholphale dehfdrogenrse (G3PDH)
Cluco\c 6 phosphare isolne|.lse (GPI)

L ldid deh) drogena\e IIDDH)
lsocitr.rte dehldrogenase (IDHP)

L Lacrr te deh)dfosenase (LDH)

Nlalarc dch)dr0gen.rse (MDH)

N{annose 6 phosphalc dehydrogena\e (trIPI)
Crtosol nonspccillc dipeprid.rse (PEPA)
Tripcplid. aiinopeptidase (PEPD)
Phosphogluconale deh!drogenase (PGDH)
Phosphogl,,-cerrte kinrse (PGK)
Phosphogluc0lnutase (PGM)
P,vru\ alc kinasc (PK)
Super0lide dismulasc (SOD)
Triose-phosphate isomcrasc tTPl)

I 6 . 1  I

3 . 1 . 3 . 2
t . l . t . l

) 6 . 1 2
3 .2 .  L53
).1.3.2
3 . 1 . 1 . 5 6
L  l . : 1 . I  I

l . 2 . l . l
1 . 2 .1 .2
l . l . l . t l
1 . 1 . 1 . 8
5 .3 .1 .9

1 . 1  . 1 . 1 . 1
l . t . L .11

l . t . l . t 7

1 . 1 .  L 3 7

5 .3 .1 .8
1 . , 1 .11 .18
3..1.I  1..1
1.1.1..1.1
2.1.2..3

1.7.1.:10
L l 5 . L l
5 . 3 . l .  I

DILAT l"
Jd.lZ-l " " "

A C P " "
A D H " '

AIl-2*
lH 3: .
/\LATt'
hGAL\ 2+
( , ( , 1 *

ESTD"
IBP ]  ' . '

IDP-2t
IDHC'.

GAPDHI.

IDHP 2*

I ,DH C+I

SOD+
TPI. l+
TPI.'+

I\"
I

I 1 l
I l l
I

I ] I
I
I
I I

I
I

I
tv
I 1 I
I
I

' l  = TR]S Cl-Y ( l l is  g l )c i re)  pH 8.5 (Holmes and Master!  1970):  l l  = L iOH RW ( l i th iun h)drrx ide,  modi t icd b)  Ridg$.r i )
c lcctrodc pH 8.0.  gel  pH 8.2 (Ridgwa) et  a l .  1970):  l l l .  lV.  V = CAME (c i r r , r le . rn ine) pH 5.9,  6.5,  and 6.8 rcspccr i !c l )  (Cl . ryton

n d  L . r i - I  l o - 2 )  m J . l i l ' < J  * i t h  i  m \ l  f D T \
hResoh ed frlrm rerlnal Iissue.
'Resolred frorn li\cr !issuc.

Results

The rnost conmon allelc atcight nonpolyrnorphic
locrlnAAT*. FBP-2*, FDHG*- IDHP 2't'-LDH-
C", 1IMDH*..sMI)H A't- and IP1-1*) er.hibitcd
the same electrophoretic mobilit"v in cach of the
ll reference species. Significant (P = 0.05) al-
lele lrequency diflerences wele detected among
species at seven nonpolymorphic loci (CK-A*.
GAPDH*. LDH-A", \MDH B+, PGK*, PK-2'!.

and SODx) and 22 polynorphic loci (sAA7*,
ACP*. ADH*. AH_l*- AH 2*, AH-3.t. ALAT'..
bGAIA.2"", ESTD+. FBP- ],N. FH*. G3 PDH*. GPI
A*, GPI.B*, IDDH*, |DHP ]+. MPI|. PEPA'..
PEPB*. PGDH'!. PGM-1*. IP1-2*). Ofthese. l0
exhibited alleles that were diagnostic for seven
species (three for S. porrcl.pinls. two each tbr S.
trlutus. S. e tomelas- and S. helyornactrttttus. unu
one each fol S. aleutianus, S. calrrlllrs. and S.
diploprca) (Table 2).
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TABLE 2. Allele ffequencie! from l0 diagnostic bci (frequenc\ of allclc >0.95 in onl)- one speciet obscrled ir rm elecro-
phoretic analysis of I I \pccics of Pacific rcckfish (genus Serd.n?r-). Alleles that Nere diagnostic arc listed in bold.
,A.lleles afe designated b) lhcir flobilil,"- rclative to the nrost co rnron allcle \"100) tlt S.bdsle\ ult?rll!. A miru\ sisn
pnccdins llll allele indicares catlodal nligrad|)n.

Spccies

\ul - .s

..nS ..J ,",J ,.*"
off ish

rnd allele

..s .a"
J S

AH.2' .

*  t00
+-t-l
't75

*98
* t02

AH J"

+la9

+ l  l 9

CK.A+

+ lAA
"78

' taa

*EE

*.100

+ laa
+64

+72
*9-J
+t2l

+100
+3AA

19  20  20  l 8
1,000 0.000 0.000 0.000
0.000 0.000 t.000 0.000
0.000 0.000 0.000 0.00i)
0.000 1.000 0.000 1.000
0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000

19  20  20
0.971 0.000 0.000
0.016 0.t)00 0.00t)
0.000 0.000 0.000
0.000 r.000 1.000

19 20 20
1.000 0.000 r.000
0.000 1.000 0.000

t9  20  20
1.000 0.000 1.000
0.000 1.000 0.000
0.000 0.000 0.000

l9 20 2t)
r.000 1.000 1.000
0.000 0.000 0.000

19 20 20
1.000 r.000 0.925
0.000 0.000 0.000
0.000 0.000 0.000
0 000 0.000 0.075
0.000 0.000 0.000
0.000 0.000 0.000

19 20 20
1.000 1.000 1.000
o.r-)t)t) 0.000 0.000

20 15
0.000 0.000
1.000 0.000
0.000 0.000
0.000 1.000
ri.000 0.000
0.000 0.000

18  l 0  15
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.025 0.000
1.000 0.975 1.000

l 8  l 0  1 5
r.000 1.000 I 000
0.000 0.000 0.000

1 8  : 0  1 5
1.000 1.000 0.911
0.000 0.000 0.000
0.000 0.000 0.067

1 8  2 0  1 0
1.000 1.000 1.00t)
0.000 0.000 0.000

18  l 0
0.028 0.1t5
0.000 0.000
0.000 0.000
0.000 0.825
0.000 0.000
u.972 0.000

l0  20  t 9
0.000 0.000 0.000
1.000 0.000 0.000
0.000 0.000 0.000
0.000 0.975 0.000
0.000 0.025 0.000
0.000 0.000 1.000

20 t0
0.000 0.000
0.000 0.000
0.000 0.950
1.000 0.050

20 l0
1.000 I.000
0.000 0 000

t4 20
0.000 0.000
0.929 0.000
0.071 0.000
0.000 1.00r-)
0.000 0.000
0.000 0.000

t2  12  20
u.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
1.000 1.000 1.000

19 l . l  20
1.000 1.0i)0 1.00t)
0.000 0.000 0.000

20  20  19  13  20
r.000 1.000 1000 r.000 1.000
0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000

t 2 2 0 7 1 3 2 0
1.000 1.000 r.000 1.000 0.000
0.000 0.000 0.000 0.000 1.000

15  20
1.000 0.000
0.000 0.000
0.000 0.000
0.000 r.000
0.000 0.000
0.000 0.000

20  19
1 .000  1 .000
0.000 0.00r-)
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000

I.1 t0
0.E57 0.025
0.000 0.025
0.071 0.000
0.071 0.000
0.000 0.950
0.000 0.00i)

rrJ 20 15
1.000 1.000 1.000
0.000 0.000 0.000

10 20
r.000 1.000
0.000 0.000

19 1,1 20
1.000 1.000 0.000
0.000 0.000 1.000

Continued. nex! pagc
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TABLE:. Continucd

Species

of l ish

and al le le .*J..1...$...-* .oJ "C .J ."*"'u .aJ.i ..""'u .nJ

*i6
't76

PEPB+

'! taa
*-t6
t76
*jj
'63
*67
*10E
+ t 1 I

salD*

+ taa
\a
'N1 i :

19 l0 20
r.000 r.000 1.000
0.000 0.000 0.000
0.000 0.000 0.000

19 20 20
I 000 1.000 1.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.u00
0.000 0.000 0.00u
0.000 r.000 0.000

t9 20 20
L000 1.000 L000
0.000 0.000 0.000
0.000 0.000 0.000

18  20  15
1.000 1.000 0.000
0.000 0.000 1.000
0.000 0.000 0.000

20 l0 19 11 20
1.000 r.000 0.000 r.000 0.00t)
0.000 0.000 0.000 0.000 0.000
0.000 0.000 1.000 0.000 1.000

r 8  2 0
1.000 1.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0 .661  0 . r50

15  20
0.000 1.000
1.000 0.000
0.000 0.000
0.033 0.000
0.967 0.000
0.000 0.000
0.000 0.000
0.000 ri.000

l0  t 9
1.000 0.000
0.000 0.000
0.000 1.000
0.000 0.026
0.000 0.000
0.050 0.000
0.000 0.000
0.000 0.000

t.r 20
r.000 0.000
0.000 0.000
0.000 1.000
0.000 0.025
0.000 0.000
0.000 0.000
1.000 0.000
0.000 0.00u

t 8  2 0  1 5
0.000 1.000 0.000
0.000 0.000 1.000
1.000 0.000 0.000

20 20 19 L,{ t0
1.000 1.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000
1.000 0.000 1.000 1.000 1.000

' IDH 2 in Seeb (1985).

As previously noted. sixjuveniles were tenta-
li vely identi fied as ei ther S . .flavitlus or S . me ktnops .
Diagnostic alleles were not observed among the
reference samplcs from these two spccics; how-
ever. the magnitude of the difl'erence in allele
frequencies at one locus. IDHP l*. was highly
significant (P < 10 5). AlthoughlDllP -1*iselectro
phoretically detectable iD both eye and liver. the
presence ofan additional IDHP locus (IDHP 2*)
that exhibits nearly the same electrophoretic mo-
bility as lDllP-1+ makes scoring either locus
in eyc difficult. Electrophoretic banding pattems
obtained from the l ivers of all six juvcniles werc
consistent with those observed most frequently
in adult S. melanops.The rdentities of l49juve
niles that vere tleld-identilied as 5. drploprcn were
confirmed through subsequent electrophoretic
analysis alongside adult reference samples from
that species. One allele (-108+') was diagnostic at
the PEP-B + locus for S. r./iploproa. though its elec-
tophoretic mobility was very near that ofanother

allele (111'.) at the same locus that was observed
in three other species. On some occasions. thc
two alleles were difl lcult to distinguish; however,
the other three species could be excluded based
on genotypes at other loci. Multilocus genotypes
tiom thc rcmaining 29 juveniles, all of which
exhibited similar morphologic features. did not
match those of any of the rettrencc spccies.

Discussion

An ideal molecular marker lbr species identifi
cation of carly l i fe history stages would exhibit
the following attributes: l) high interspecific vari-
ahil it l  : 2 t lou intrl.pe,. if i  c rrer.rge heter,rzl go.ity:
3) consistent expression throughout all life his-
tory stages; and,1) availabil ity f iom a wide vari-
ety of tissue sources and quantities. With respect
to these attributes, none of thc thrcc most widely
used molecular approaches mtDNA, micro-
satell i te DNA, or allozymes are ideal for
Sehastes.
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Arnplif ication of nicrosatell i tc DNA loci us
ing thc pol)merase chain reaction and flanking
regions (primers) that are conserved among
congenedcs may otler some advantages over the
othcrtwo techniques. For instance. many allozymes
are klowl'l 10 be expressed diflcrentially among
difterent organs. Dissecting organs fiom larvae
or snall juveniles can be problenatic and the
amount of t issue availabie may not vield electro-
phorctically detectable amounts of cnzyme.
Microsatell i lcs. on the othel hand. can be ampli-
fied lionr very small quantities of tissue from a
u ide \,ariet! of t issue sources. and, dit lerent t is
sucs have the same DNA. Fufiher, rvhilc dozens
of published histochemical staining rccipes exist
tbr use in allozynre survevs. the number of loci
Ie .o l rcd  h)  rhern  in  rn1  . ing le  .pec ie .  i .  r lp i -
callv on the ordcr of l0-20. Microsatell i tes are
believed to occur along tlte enrire length of the
chromosone. Thus, the number of loci is poten-
tially verv high. though their detection is l imitcd
bl the ar,ailabil i t l  of suitable primcr sequences.
Allozyme electromorphs are normalll'read by eye
ard ptoper gcnotyping ofindividuals relies heavily
on rhc interpretive skil ls of the scorer and on
maintaining an archive of high quality clectromorph
standards. Analyses of microsatell i te loci gencr-
ally involr,es thc use of rutomated scquencing and
irnaging devices that can reduce the incidence of
scoring crror and the need lbr rrchived vouchcr
specinens.

Digestion profi les obtained fron ntDNA of-
fer several ofthe same ad\,antagcs as microsatellites
aDd fonn the basis for much of the recently pub-
lished literaturc on SeDcsrr:s svstematics and popu-
lation structule (Seeb1998, Rocha Olirarcs 199E,
Rocha-Olivrres et al. 1 999a, 1 999b, 1999c, 2000.).
Highel substitution rates in mtDNA. relative to
nuclcar DNA, may help distinguish among the
most closely relatcd SeDastcs species. Disadvan
tages ol mtDNA include ttwer potential loci and
longer ti-agment lcngths thai are more susceptible
to dcgradation. A potcntirl disadvaDtagc of
mlcrosalell i tes l ies in their tcndency torvard
hypervrriabilitv. Grcateru'ithin species variabilitv
may rendcr identifications less certain bv increasing

the likelihood of not encolrnte ng low frequency
alleles that are shared among species. This con
ccm is especially pronouncedin sludies of Scbaste.i
due to the lar-{e number of sympatrics. Assaying
several loci rvould dccrease the risk of mis
identification.

Although we've succecded in employing it l lo
z.vmes to positively idcntify t$'o spccies of
Selasles. our tailure to identity all individuals
underscores the inrpofiance of acquiring geno-
l) pic r. lerencc drlr fronl r\ nli ln) 5pe(i(., r. po\
sible. Our assembly ofrefcrence data was based
largely on thc assurnption that those species that
occurred in greatest abundancc as adults werc the
species most l ikely to recruit to ddtring habirat
as juveniles. Future studies would benefit from
the inclusion of a largcr suite of refercnce spe
cies. Fu hcr. future lan'al and.juvenile SeDasre.i
identification eflofts would benefit fiom the ap-
plication of DNA nrethodologies. cspecially in
those instances whcre discernible dif ' ftrences
arrong morphologically similar species can be
resolvcd $,ith allozymcs only through the analy
sis of intemal organs and/or where fixed allelic
diflerences are not detected. Re-qardless of the
nolecular technique used. a thorough morpho
Iogical assessnent should be conducted prior to
nolecular analysis in order to nanow the ficld of
pos \ ib lc  . l cc ie \  ro  a  lncncgerb le  Ie$
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