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In this note, we document polymerase-
chain-reaction (PCR) primer pairs
for 101 nuclear-encoded microsatel-
lites designed and developed from a
genomic library for red drum (Sciae-
nops ocellatus). Details of the genomic
library construction, the sequencing
of positive clones, primer design, and
PCR protocols may be found in Karls-
son et al. (2008). The 101 microsatel-
lites (GENBANK Accession Numbers
EU015882-EU015982) were amplified
successfully and used to genotype 24
red drum obtained from Galveston
Bay, Texas (Table 1). A total of 69 of
the microsatellites had an uninter-
rupted (perfect) dinucleotide motif,
and 30 had an imperfect dinucleo-
tide motif; one microsatellite had an
imperfect tetranucleotide motif, and
one had an imperfect and compound
motif (Table 1 ). Sizes of the cloned
alleles ranged from 84 to 252 base
pairs. A ‘blast’ search of the GENBANK
database indicated that all of the
primers and the cloned alleles were
unique (i.e., not duplicated).
Summary genotypic data, based on
22-24 assayed red drum, also are
given in Table 1 and include number
(and size range) of alleles detected,
observed and expected heterozygos-
ity, and probability values from tests
for conformity to Hardy-Weinberg
equilibrium expectations. One mic-
rosatellite (Soc734) was monomor-

phic; the number of alleles detected
at the remaining 100 (polymorphic)
microsatellites ranged from 2 to 26.
Estimates of observed and expected
heterozygosity and tests for confor-
mity to Hardy-Weinberg and geno-
typic equilibrium expectations were
performed with GeEnEPoP (Raymond
and Rousset, 1995). Observed het-
erozygosity (polymorphic microsat-
ellites) ranged from 0.042 (Soc706)
to 1.000 (11 microsatellites, Table 1)
and averaged (xstandard deviation
[SD]) 0.775 +0.211; expected hetero-
zygosity ranged from 0.042 (Soc706)
to 0.971 (Soc636) and averaged 0.806
+0.201. After Bonferroni correction
(Rice, 1989), genotypes at 99 of the
polymorphic microsatellites did not
differ significantly from Hardy-Wein-
berg equilibrium expectations. At one
locus, Soc706, there were only two al-
leles, one of which was observed only
in a heterozygote; this microsatellite
was not tested for Hardy-Weinberg
equilibrium. Analysis with MICRO-
CHECKER (Van Oosterhout et al.,
2004) indicated the possible occur-
rence of null alleles at nine of the
microsatellites, and single base-pair
shifts (i.e., alleles differing by only
a single base pair) were observed at
five of the microsatellites (Table 1).
Tests of genotypic disequilibrium
were nonsignificant after Bonferroni
correction. Given that red drum pos-

sess 24 haploid chromosomes (Gold et
al., 1988), several of the microsatel-
lites undoubtedly are linked; deter-
mination of linkage will await formal
mapping studies.

Along with PCR primers for red
drum microsatellites developed pre-
viously by O’Malley et al. (2003),
Saillant et al. (2004), and Karlsson
et al. (2008), the primers developed
here will be useful in a variety of
applications (Liu and Cordes, 2004),
including analysis of stock structure,
monitoring and assessment of red
drum stock enhancement, parentage
analysis as employed in aquaculture,
and the generation of a genetic map
for red drum. A table of the 269 PCR
primers developed for red drum may
be found at <http://wfsc.tamu.edu/
doc> under the file name “PCR prim-
ers for red drum (Sciaenops ocellatus)
microsatellites.”

Acknowledgments

We thank C. Abbey for technical
assistance with the Q-BoT (GENETIX),
E. Saillant for assistance in the lab-
oratory and helpful comments on a
draft of the paper, and R. Vega for
encouragement and support. Work
was supported by the Coastal Conser-
vation Association and Central Power
and Light (CCA/CPL) Marine Devel-
opment Center of the Texas Parks
and Wildlife Department, the Coastal
Conservation Association—Texas, and
the Texas Agricultural Experiment
Station (Project H-6703). This note
is number 64 in the series “Genetic
studies in marine fishes” and contri-
bution no. 155 from the Center for
Biosystematics and Biodiversity at
Texas A&M University.

Manuscript submitted 10 June 2008.
Manuscript accepted 12 June 2008.
Fish. Bull. 106:476—-482 (2008).

The views and opinions expressed
or implied in this article are those
of the author and do not necessarily
reflect the position of the National
Marine Fisheries Service, NOAA.



477

Microsatellite primers for Sciaenops ocellatus

NOTE Karlsson et al.:

Numﬂ:x.dﬂoo

VOOVVVOVOLODLIOVOLIOL

£9%°0 L96°0/L56°0 £8%-€0% 9% €% L¥g 7)) LLVOVIDOIOILLVOVIVID L¥9208
IOVOVIDVHLILDDOVILOOVOV

6950 8T€°0/8L%°0 9GT-0€T ¥ 3z ge1 i\ /0)) VOVODHDHOHVIVOVIOVVVOHOD 9%9209
HLLIDIOHVIOHDHOHVVHLOLY

G20°0 168°0/80L°0 18T-LGT o1 44 08T %(yD) HOVIVIDOVIVVIILOOLIOVO 1679205
LLLIOHIOVOLLODODHLOD

61€°0 %96°0/S16°0 G0%—GST 8T €z L9T (VD) VHVOLVVHOODIODIVIOD ¥¥9208
HLIOOVIVODOILIDIOLY

6890 188°0/0L8°0 825—013 6 4 003 B(vD) DILHHVHOVIVLIODVVOHVHVO Z¥920S
VHOILVIDLVOVVOLVVOLOOVOL

LIT0 8G6°0/€16°0 203271 0% €z 9¢e1 (vO)R(ND* (VD) DHHVHHVOHVHVOVIOVHOOOLY 199208
VIOLLLLODVOHOVOVOHOHDHOIV

G2T0 868°0/GL8°0 60%—6LT g1 44 69T vD) VIOVOVVHOIOVOHOLLIVOVOOV 079205
VOIOILVOOHVVILOLOVVVID

686°0 0%L°0/86L°0 89T-8¥T L 44 8e1 4 /0)) OVOLOVOVYVOVOLOLOLLOLY 689205
LIVOLLLLOODIOLODIOIOODL

£2€°0 GGL'0/26L°0 05%—9€% G 44 035 "(vD) HLLLOHHIOVOHLLIVOLLLO 8€9205
DOLVODHLIOVYVVILV.IOV

L00°0 0%6°0/818°0 082—8LT 0% 3z ¥61 (v0) VVOVODHDOVVOHVLIODOVOHV 1L89208
IDHIVVIHVOILVIOVLIVVVILVD

¥e1°0 1L6°0/L56°0 L12-T€T (74 €z 08T “(vD) DIVIDLVOVVOVVIDIVOVY 9g9205
HOLODOLIOLLLIOLOLOLOD

609°0 18L°0/80L°0 692—6V2 01 44 924 %(v0) HLLOLLLLVLIDDOVIDVOLVD G£9205
HILVVVHOVIVLIOVILIDDOD

LLT0 088°0/SL8°0 L12-161 8 44 88T SvD)E N (VD) DHVHVVIVOVVDOVVIVHILVVVD £69908
VOOLLODOLLLIOIOLOLOL

000'T 280°0/880°0 ¥9%-29% 4 ¥z Zve S\ /0)) HVIVOLLIDOIOIOLOLLLLOL 2£9208
VOIOIOHIODLIVIOLLIOIOL

000'T G96°0/000°T 1$%—68T 44 44 444 v ®(N (VD) VIVOLOLOOVIILOOINODL 19905
LLOLODILOVIVOOIVIDILVILOLOD

LG€°0 T¥8°0/8€8°0 GLT-GST 01 44 44! E0/0)) HLOLODIVOLOLLIDIODD 089205
HVOVLLIOLIOOIOVOLOVVOIOL

€810 %E6°0/L16°0 033—VLI 8T 44 18T 5¢(yn) DVIVOLOIVIIDLIDLIVOD 859708

MH 5 A7 /0p e8urlI 9zIg YN N 9[o[[e pauo[) aouanbas jeadey (,6—,G) @duanbas TewLIg 991[[978S-0IOTIN

1 d|qeL

‘suorjejoadxe SIoqUIDp -ApIeH WO.IJ UOTIRIASD JO AjI[Iqeqord
oy syuasoxdox MH 7 -Kroarpoadsaa ‘saryisodLzorajey pajoadxe pue paatasqo st 7/ Oy -uoryeoyrdure yHJ 10y pesn zowrid sousnbas-[rey g ared aseq [g 9y} SOPN[OUL SZIS puE
Pe30939p Iej Sy} SO[[[E Jo (sared 9seq Ur) 9ZIS 0} SI9Jo1 OSURI 9ZIG "PO3I9IAP SOO[[B JO I9qUINU 9} ST VA7 ‘poLesse S[BNPIATPUL JO JOqUINU Y} ST N “JUeguoxr) ut douanbas oy
Jo (sated aseq UT) 9ZIS SI A[A[[B PAUO[)) "S[[[B PAUO[D o3 UI sajedr[dal Jo Jequinu sajedtpul jdriosqns Jrjow jeadad sejedIpul sdusnbes jeadey] ‘spuetys YN(J Y309 Jo Uorjedy
-1idure O J ut pesn srowirid (wo0)joq) 9s194d pue (doy) premaoj aae s9ouanbas oWl *(§7270]77220 Sdouan10F) WITLIP PAI 10J PAdO[9Adp S9II[[9eS0IdTW T(T 0] Bjep ATRWWNG




Fishery Bulletin 106(4)

478

ﬁmBQ.ﬁﬁOb

VIVODHVHLIDHVVIDOVH

0300 126°0/0GL0 £92-10% 8T 44 102 (v (N)" (VD) HILODVIIILOINDIDLOLILILVV.L 1999208
LOLVOLIDOIOLLOLOOOOLL

892°0 ¥¥6°0/£€8°0 68T—GTT 44 74 el ¥(vo) VVIDOVIILOLODDIOVOVIL 699205
LIOVOLODILLLIDIONIONIOND

892°0 L06°0/GL8°0 69T-LET 9 4 9¢T ¥(v0) DLOHLIDHLLIOVOLIODVD $99205
OVVHOHVOOVILLOVODVYD

€50 0€6°0/LT6°0 $L3—06T 12 74 LT (vD) HILVHVODIVIOHIVIDODHVIL £99208
OVVVVHOHDOVOOLILOLID

G8e°0 016°0/818°0 ¥¥1-06 g1 44 80T VO N9V (ND (WD) 0DHHIHLOHVVHOHVLLIOILOD 399208
VIVOVODILOHVOHDOILIVOVOOHV

%000 6S8°0/L99°0 9LT-¥ST 1T ¥ G¥T fvD) VOVOVVOVVVVILODDIOV 1199208
LVOVVIODLODLOVLOOLLY

€810 L¥8°0/S€8°0 $ST-0€1 11 74 Al Lv0)R(NDE(VD)E(ND IOIOLOLLLOLIOLVVIOOLL 20999208
VO (NDAVO) R (ND*H (WD) LLOVVIDLVOVVVIODHLIDD

2970 #88°0/0L8°0 8%6—00% 01 44 68T o) DOLOLOLIDDIILIDDLYID 659205
OLOLLLVIOLOOOLLLLLODLO

68L°0 8GG'0/57S°0 9L1-29T L 74 67T "(vD) VOLLLIODLOVIDOLOLVV 869205
VVVDOVOVOVOVOLVVIIOIDV

LSL0 9%6°0/S56°0 892-01% L1 44 434 "8(v0) LOVVVOVVVVIDVVVIDHVVVHD L59908
LOVODOVOVOOLODDOVILD

vy o GG6°0/T 6L2-13% 4 44 ez Ye(v0) LOVIODOHIOHHVOVOVOHLIODIOND 969208
VOVVIOHVVILOVOVIDIVOOHVD

%790 9€8°0/26L°0 %6T-3LT o1 74 991 BV (NDE(WD) RN (WD) LLINDODLIODOOHODOVVVIHLD §G9208
LODLOOLODLVOVLOLODINL

1610 GLG0/S9G°0 98T-€LT g €% #9T fvD) OVOHLOVVVIODHLODOOLD 2759208
VOIVOLODILLOLOOIIOL

LST'0 1€6°0/36L°0 $L5-8ET LT 74 %93 %(yD) HVOVIVIDILIIDVIVVVD 2 1€99908
DIHLODVILOLOVOVYVVILILLD

138°0 G81°0/€€8°0 %8%-¥0% o1 4 961 5(vD) LOVVVVLVOLLVOLVOODOL 299208
VVVIOVIVODILODVODDHVVOOV

0001 1€6°0/000°T €92-€61 0% ¥3 181 %(v0) VVVVOOVILLVVVOOVOVVVOL 169205
DOHVIHDHIVIODDILVIDIOLV VD

200°0 £68°0/€85°0 GLT-L2T ¥I 44 A %(v0) LLLOODOHLIODLLIOIONID 1099205
VIOVOVOLLLOLLOVOODOVVY

0%0°0 818°0/80L°0 %8T—35T 1T ¥ 29 %1 LLLLVIDDOVILVVIOVIOLLOVID 1679205
OVOVVVIVIOIVIODHIOVIOD

99%°0 888°0/€€8°0 GGG—6LT ¥1 74 181 B(y)NUVD) OVVVIDLVOODIVOVIILLOD 879908

MH 4 /0 aguer azIg YN N d[e[[B pauo[) oouenbas jeadey (,8—,G) @ouenbas TowLLJ 9I[[03BS—OIOI\

(Panunuod) | 3jqey




479

Microsatellite primers for Sciaenops ocellatus

NOTE Karlsson et al.:

ponuiauos

LIDILDVODVVOILILILODIVY

1680 8%6°0/0L8°0 902—2LT 91 €z LST vD) VOIVLLOILOVODDHOHVYHOLOD 189208
LOLODOVVVHILVVIVVVVVOD

#95°0 188°0/938°0 G9Z—€€5 31 4 935 (vo) HILOLIDLLOVOLODOVOILOVVY 989908
VOVVODHVIDIVVVOVHOV

000'T %€%°0/19%°0 GEZ—EE% 4 44 GT% (vD) VOLODLLVILODOVOVVVOL 689208
OHILHVVHVILOVVOVLVVOLLL

098°0 €68°0/L16°0 €eg—98T €T 4 86T 5D (VD)E(ND OVOVODHOVHVOVIVIOOHVD ¥89208
VD)D" (VO (N (VD) VOLOLOVVIILVVLVILODOV

g1e0 L¥9°0/S95°0 082—06T L 4 G81 VDN (VD) LOVVVILOVVLVOVIVOVOVOOOILL £89208
DLOVHVHHDHIDOVILLLLOV

1LT°0 088°0/05L°0 982-20% 1T ¥ 003 v VOLLIDLIDLOOVIDLOVOOL 389208
VHVILOVOVOVLOVIDIIVOD

1290 678°0/5L8°0 16T-€3T 6 74 11 (VD) (VOVD) LODLOVIVOVOOILODDIVL 189905
LLLOLODLOLLODVIDIVOL

%890 676°0/S96°0 %ST-90T 61 44 €6 TvD) IOLOVILOLOLODLOODLOD 089208
LODDHIOIODIDIDIDIOIVVD

€100 688°0/26L°0 ¥61-89T ¥1 74 9%T L (v0) OVOOIVOLOVOLOVIILLOOVOV 6L9208
LVOVLLODDDDDIOVIVOV

LLG0 868°0/GL8°0 8GT—3ET 41 ¥3 82T vo) DILOVVIOHLVHLIODLOODLO 819905
VOVOHHHIVLLLOLIDLLOD

02€°0 616°0/G.8°0 T12-€LT GT 74 991 %(y0) IVOLODOINIVILOLOVVOL 91,9908
DDHHVVHOHVOVLILOOVVIVOV

L€0°0 809°0/LT¥'0 $£2-801 9 74 96 4vHVD) DHVVIVVOVVVILVIIIIIOL 1619905
(N)EVHVD) (N (VOVD) IOLVOLODLLLVOLODIOLOIVY

L08°0 618°0/ELL0 12%—€61 01 44 761 "e(vD) VOVOLIDOHVVIVIVOLOVOVVY €L9905
LODIOIODLVVOLOLOINILOL

9600 9%6°0/GL8°0 £¥2—661 61 74 66T ®(vD) VOODHLLOLOVIOLODIVIOD GL990S
VOVILVOJLVVVIDOOIOVOV

3ST0 016°0/9%8°0 1L%-€€% ¥1 144 8GG (WO (N) (WD) LOLVOVOLOILIOLOLOODD 129208
HVVVIIIVVVLVVOLVOVOVOVVVD

962°0 298°0/928°0 €L%-G2% 31 €% 944 %(yD) VOVOOHVIVILOODDLOILL 029208
VOVVVOHVOVDIDVOIOVHVD

9660 688°0/L56°0 L9T-GTT LT 4 LTT B(wD)AN)" (VD) VIVOVOVODOVIDHVOOVVD 699908
D0HVLIVIDLLLLIDIOVOLY

G600 106°0/0L8°0 €91-L01 cT €% 96 SvD) OVVOVDILOVVIOVODOVOLVDL 899208
VOVVIDODHIVVDIVLOLYD

86T°0 669°0/359°0 19%-5%3 9 4 94 “YorrNnHvD) DLOVOLVOIILOLOLODIVV.L 199908

MH 4 /0 aguer azIg YN N d[e[[B pauo[) oouenbas jeadey (,8—,G) @ouenbas TowLLJ 9I[[03BS—OIOI\

(Panunuod) | 3jqey




Fishery Bulletin 106(4)

480

ENBQCQQD

HHLVIIDDLOODILOVIVVD

1820 %€6°0/0L8°0 L12-€L1 8T €z 96T iy /e)) IHDLOOLOVILLOLOLOOLL 204208
VHOIOIODLLINDLODLOLLOLOD

'y %v0°0/370°0 9LT-0LT 4 44 08T 8(W0) (N (VD) VODOVIOVIOLODLLOLOLOV 90L90S
DILVOOVOHOHVOHLLOLODLILL

ggL'0 3GL°0/928°0 9%%-GEG 6 €% GT3 T(wO) R (NAVD) HVLLLLODOLLVODIIODLD 250L208
LODLOOLIOIOLOIDIILVOV

€0€°0 %%L0/389°0 20e-%9% 31 44 L€T “(vo) LVVLODDOLLIODOHVOOD $0L20S
VVLOOLOVVVIVVOIDDOHVH

0T6°0 €26°0/816°0 8L%-9€% 91 €3 Geg E\/0)) DIHHIVHIVOVVVIHINOIILOL £0L908
VOVIVIOVIILOVVVVOOVILL

$€0°0 9¥8°0/6€L°0 69T-62T 31 €z 02T VDN’ (VD) VOIOILODOVOVLLIODOVIOLY 10L208
VOVVOVVVOVVVOODVVIVVVIOO

1020 9%6°0/S56°0 G0E—6¥3 44 44 944 %(vD) VHILVOVODHVHIDLOVVOILOD 002908
LLLVOILODILOOVIODOVVVD

8150 £68°0/88L°0 ¥66—0LT cT 34 €91 yo) VOOVIVVOLOVVIDVIOOHV 669208
HVOVVIOIVHLOVOHDOIVOVDD

¥89°0 618°0/818°0 3LI-ZST 6 44 ee1 (vD) HVDHVOLVVIILLOLVVVILOL 869208
DHHVHVIDLVIVYVVODDIDL

1870 ¥¥7L°0/389°0 66T—€8T L %% 991 v0) OVOVVVOHILVLOLVVODOVIOVY 169208
DVVHLIDDVVHVODIVVVVD

L€6°0 $56°0/000'T £9%-161 12 34 L0% ®(v0) VHLODOVVVVOIODIVVYVD 969908
ODOLOVIODIOVILLLOLOD

08L0 316°0/L56°0 L8T—-635T 91 €% ger VRN (VD) LLIOIODIVOHLVOOOHVODIOL §69908
DOIDLLODIDLIOVYVOLIOL

¥3v°0 9¥8°0/018°0 L0Z—S8T 6 12 89T vo) LOVOINHOLVOOIDILODILD $69208
LOLOLLLLIDLLODOVVOILVOVL

320°0 056°0/000'T LEE—6LT 44 Ve z61 L)' (vo) VIOVOOLIOLLLIOLLIOLIOVY £69208
LOIOLINDDOHVLIDLVIDLLL

0590 L¥9°0/259°0 0%1-92T 9 €z L1T vo) VOVOVVHVHLLVIODLOOL 269205
VOLODOVVVILVVVIDOVIOVVILD

%€8°0 9%6°0/606°0 8CGT—3TT ol 44 651 ®(v0) DVIOVVVIDIVOHVOVOLOVD 169208
LIDIOHOIOHIDILOIVOLIVOL

00T°0 398°0/606°0 68T—60T 11 44 10T B(yD) VHHOHIOHLLIDINDLOLIILYD 069208
VOLINDOIOLLLLOLLLVOV

1660 L€6°0/000°T 9%2-¥03 0% €z zsT “(v0) VOOVILOVIOOLVVILLOLOVO 689208
VOOVHIOLODHILIOVVYDHOHD

1060 $68°0/GL8°0 %7861 cT 74 %61 SvD) HLOOVIVOOLIIIOLIOLOLOD 889205

MH 4 /0 aguer azIg YN N d[e[[B pauo[) oouenbas jeadey (,8—,G) @ouenbas TowLLJ 9I[[03BS—OIOI\

(Panunuod) | 3jqey




481

Microsatellite primers for Sciaenops ocellatus

NOTE Karlsson et al.:

PanuUo0d
VVOIOVOVOODVVVVOHVVOLD

6100 L8¥°0/€€€°0 GTT-60T 2 74 %6 (vD) DVOVIVVVIVOVOHODHVIVOD 0€L908
OLLIOLIOODDDLOOIONLLLY

0180 0€6°0/E16°0 #8T-9GT g1 144 LET TWO)RNDE(VD) DLV VHLOVVILOLIOVOILLOLLD 62L20S
VHLODDHVHIVOVOVVIOVY

1L0°0 6LL°0/165°0 $9T-9€T 8 %% seT v VOLODOVOVLLLVOLYODOHV 1L8L208
VOVOVOVHOHVHHOHDHIHOVVYD

0L3°0 816°0/856°0 F8T-07T 91 74 9%T Hyv)RN) DIHLODHIDLIVOLIVIOLLLOYD 9%L90S
w0 (N)FHVD) DILVVOLIDLOIODLLIOVLLID

8800 T$8°0/ELL°0 £2T-TO0T 6 44 88 vo) VHLOODHVVIVVVVIIDVYD 631208
DHLLLVIOLOYIIIVVOHLYD

130°0 268°0/288°0 72%—861T 11 4 761 (D) VIOLIDOODLODOHVOLLLLVID $5L208
VOVOVVODILOHOVOHVIOVVIVOVD

1LT°0 0¥6°0/€€8°0 GYZ—E8T 61 ¥3 0LT Ye(w0)R(NDA(VO) VOVHOVVILOVVLOVODDHIVOVD £5L908
VVVDOVOVVVVOOVVVOHDOV

ZrTo L¥8°0/€8L°0 622603 o1 €% €03 v (N (VD) HVIVVIOIDIVVVVIDILOVVVIDD 131908
VIVOLLODHILLOLLOOIOD

160 L16°0/000'T 082061 LT 74 €81 L (y0) VOLLVODDDILOVIOLLOOVO 612905
LOLLIOIODOHIODIOIODLLLY

170°0 96L°0/€8L°0 £2%—€0% 6 €z 06T TvD) LLLVOOHLOLOLLLIOLOLIOD 872205
OVVVOVILODVIOIOOIVOILL

818°0 609°0/9€9°0 $92-09% g %% 6724 VD) (N (VD) OVVILHDHHILOVYIOHDHOV L12908
DLIHLOIVOILOVODHDIOVOHV

0%0°0 136°0/€€8°0 98T—9%T oI 74 44! w0 (N (VD) HVHLODLLODDLLIDINDIV 2911908
VOVIDDIHVOILOVIVIVYID

9120 999'0/£89°0 PETI-¥11 ¥ 74 86 o) HVOVIOOLLLOLOLOOOLLL GTL90S
LOHIOHDHIOVVOVOVLLODOL

6160 888°0/000'T 116681 1T 74 68T f(vD) DHOVOHLLYDOILILIDLLIOVIVV £12908
VOIOLIOIODINDDHIHDOV

9880 15G°0/359°0 TT1-G6 L 4 78 "(vD) VHILVVVVVIDHOHVOVIDHVD 311908
IOHLLIDIOIOLODIIDIILOV

359°0 L08°0/€8L°0 886—39% 0T 4 4724 v (VD) HLOLOLOLODOVIIIDLID 11L90S
VVODVOHVIVVOVODOVIDOL

€800 $29°0/165°0 1€T-L0T 0T 44 30T "w0) (NN (VD) DOVVVIDHHVVVOHLOVOILOLOL 01L20S
HOVHVOVIVVOOVOVOHIOL

192°0 0%L°0/289°0 12%-T0% L 44 002 % (v0) DVOVVOHLOVODILVVOIVOLD 601208
LIVODOHILOLOOLLOVOLOL

8930 818°0/0L8°0 LGT-6ET 6 34 0eT Two) VHLIVOILOLOOVOVIOVIOIILL 801908

MH 4 /0 aguer azIg YN N d[e[[B pauo[) oouenbas jeadey (,8—,G) @ouenbas TowLLJ 9I[[03BS—OIOI\

(Panunuod) | 3jqey




482 Fishery Bulletin 106(4)
Literature cited
=] @ o =) = N — < ) )
2l 8 8 g 8 I 8 2 Gold, J. R., K. M. Kedzie, D. A. Bohlmeyer, J. D. Jenkin,
Ml A -~ A4 S o o W. J. Karel, N. Tida, and S. M. Carr.
1988. Studies on the basic structure of the red
drum (Sciaenops ocellatus) genome. Contrib.
< I~ 10 N o @ © Mar. Sci. 30 (suppl.):57-64.
m| B ﬁ S 2 o § g Karlsson, S., M. A. Renshaw, C. E. Rexroad CE III, and
T =} = o S =] =] =] o
s S 3 S § & s & J. R. Gold. . . L
= % 2 S ® 5 =4 S 2008. PCR'prlmers for 100 microsatellites in red
=) = — = =) — — drum (Sciaenops ocellatus). Mol. Ecol. Res.
8:393-398.
Liu, Z. J., and J. F. Cordes.
2| « © < © . ° — 2004.. DNA marker technologifes and their appli-
g1 8 ] . J = S & 3 cation in aquaculture genetics. Aquaculture
= I | S I | | | I 238:1-37
o | 9 © — < ) ) © — : .
.5 9 = 9 X g - ] O’Malley, K. G., C. A. Abbey, K. Ross, and J. R. Gold.
2003. Microsatellite DNA markers for kinship
analysis and genetic mapping in red drum, Sci-
aenops ocellatus (Sciaenidae, Teleostei). Mol.
=l @° - g ®° 3 7 3 Ecol. Notes 3:155-158.
Raymond, M, and F. Rousset.
1995. GENEPOP (version 2.1): Population genetics
= ] ] Q ] 9 Q ] R software for exact tests and ecumenicism. J.
Hered. 86:248-249
Rice W. R.
% 1989. Analyzing tables of statistical tests. Evo-
% <« - - . lution 43:223-225.
~ o | N B & © S = = 0 Saillant, E., K. Cizdziel, K. G. O’Malley, T. F. Turner,
- (] [\ ~ — A} i — —
o £ C. L. Pruett, and J. R. Gold.
2 |0 2004. Microsatellite markers for red drum, Sci-
'E © = aenops ocellatus. Gulf Mexico Sci. 2004:101—
9 8 < = 107.
~ I ® < 8 QN X Van Oosterhout, C., W. F. Hutchinson, and P. Shipley.
: 5 5 Z 5 Z E 2004. Micro-CHECKER: software for identifying
) % 8 2 ™ =3 s B B & and correcting genotyping errors in microsatel-
= _g § 5 %o é § % é é 5 lite data. Mol. Ecol. Notes 4:535-538
3 ~ =~ =2 Py =
2, < < =
& S ¢ 9 g |
< < &
S S |2
82
>y <
< & =2
it © R
| 3388cpfigiesiggd s
| I L EESZI I IOED S RE| 28
713385 %c 8022022328 £ ;
L 2002 T <<05 R 00| 22
AR R R R
£l 2 ZE EE 0B O UE 29 SE| 55
Q & OH &
5| UE <5 QB U9 EE OY U8 o | =&
o LT OE <O 0 O BE & < B ERGs
S| ST EL<SEIT I VO TS mx| e
B <o 0B 0008 <EH &I © 2
5| EESE S0 3208 S 25 EE]| o2
E| PO EE EQ I U SO ULI O EH| 287
T| 0B S HOOLO0I Y IQ 0G| 33
Al QU D <0 E< O I X <0 EE| B
LR EREREREE I
CEOH OO HO BO HE | o8
° 3
2 g8
g S o
| — ) < 10 © o~ 0 I g 8
(=} (22 ™ (42 (22 (22 ™ (42 [22] s E
Bl § & & & & & |28
(=] (<) o Q (=] (<) o Q
Slm B o wm o wm wm w ® S




