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-. -(6 ./ +-.$ $+%17 +-"/ +-( 3C$(6F"+.3/$ C7 !3&( UNR\TW 36 )"$J./ UNRQaWD 8

$. /.;.,"/+&7 1(,6("$(1 /%5C(6 3 ; (5C673$ -"+,-(1 ;635 +-( (  ,"#$%&($ "+ $"&./.+.($ 3 ;

N\ ##+ ./1.,"+( +-( &3L(6 +3&(6"/,( 3 ; (0 .,"$)$ (5C673$ +3 $"&./.+.($ 3 ; N\ ##+D

4-( #(6,(/+" ( 3 ; (5C673$ "&.F( "+ -"+,- 1(,6("$(1 $. /.;.,"/+&7 UL.+- 3F(6&"##./ 

,3/;.1(/,( ./+(6F"&$W C7 "$ 5%,- "$ NTh U4"C&( SK :. %6( NQ:W "+ N\\T !BB 6(&"+.F( +3

NNaQ !BBD ()%& +!,"- .,"$)$ (5C673/., 536+"&.+7 -"$ /3+ #6(F.3%$&7 C((/ 1($,6.C(1

./ 6(&"+.3/ +3 +-( (  ,"#$%&( 1(#3$.+.3/ +.5( $(6.($D 8 1(,6("$( ./ +-( #(6,(/+" ( 3;

(5C673$ "&.F( "+ -"+,- ",,361./ +3 +-( !BB "+ (  ,"#$%&( ,3&&(,+.3/ ,3%&1 C(

./;&%(/,(1 C7 5"+(6/"& ./F($+5(/+ ./ +-( (  ,"#$%&($ 36 3+-(6 ([+(6/"& ,3/1.+.3/$ #6.36

+3 (  ,"#$%&( ,3&&(,+.3/D

4-( #(6,(/+" ( 3; (5C673$ "&.F( "+ -"+,- L"$ $. /.;.,"/+&7 ./,6("$(1 UL.+- /3/}

3F(6&"##./ ,3/;.1(/,( ./+(6F"&$W ./ 0 #$"%& (  ,"#$%&($ 6(&"+.F( +3 (0 .,"$)$ (  

,"#$%&($ U4"C&( SK :. %6( NQEWD 4-( /%&& -7#3+-($.$ $+"+./ +-"+ $#(,.($ -"$ /3 (;;(,+ 3/

+-( #(6,(/+" ( 3 ; (5C673$ "&.F( "+ -"+,- L"$ /3+ ",,(#+(1D B(F(&3#5(/+"& $+6"+( 7

"/1^36 ) F(6$%$ ] $(&(,+.3/ 5"7 C( .5#36+"/+ ;",+36$ ./;&%(/,./ +-(  6("+(6 #(6,(/+" (

3 ; 0 #$"%& (5C673$ +3 C( -"+,-(1 "&.F( ;635 +-( (  ,"#$%&(D 0./,( 5(+"536#-3$.$

5%$+ C( ,35#&(+(1 L.+-./ +-( (  ,"#$%&( 6"+-(6 +-"/ ./ +-( #&"/J+3/K ./,%C"+.3/ 5"7

6(A%.6( " &3/ (6 #(6.31 U0#. -+K NRVaWi +-%$K ./,6("$./ +-( #63C"C.&.+7 ;36 (5C673/.,

536+"&.+7D
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 ! " #$"%& (  ,"#$%&( 167 L(. -+ 6"/ (1 ;635 ODOS 5 ^55 UNQSN !BBW +3 NDTQ

5 ^55 U\NQ !BBW "/1 1(,6("$(1 $. /.;.,"/+&7 UL.+- /3/]3F(6&"##./ ,3/;.1(/,(

./+(6F"&$W "+ \NQ !BB 6(&"+.F( +3 SRS !BB "/1 NQSN !BB U4"C&( Ri :. %6( N\8WD 4-(

/%&& -7#3+-($.$ $+"+./ +-"+ +-( /%5C(6 3 ; !BB -"$ /3 (;;(,+ 3/ (  ,"#$%&( 167 L(. -+

L"$ /3+ ",,(#+(1 ;36 0 #$"%& 0  ! " #$"%& (  ,"#$%&($ 1($. /"+(1 ;36 167 L(. -+

"/"&7$.$ 6"/ (1 ;635 SDS 55 +3 QQDS 55 ./ -(. -+D 8 -(. -+ ;6(A%(/,7 1.$+6.C%+.3/ 3;

(  ,"#$%&( -(. -+ %$(1 ;36 0 #$"%& 167 L(. -+ "/"&7$($ ,"/ C( ;3%/1 ./ 8##(/1.[ >?

U8]!K "/1 :])WD 4-(  6("+($+ 167 L(. -+ 3 ; 0 #$"%& (  ,"#$%&($ L"$ 3C$(6F(1 "+ +-(

C( .//./ 3; +-( (  ,"#$%&( 1(#3$.+.3/ +.5( $(6.($ U:. %6( N\WD

()%& +!,"- .,"$)$ (  167 L(. -+ 6"/ (1 ;635 ODTP 5 ^55 UN\\T !BBW +3 ODPN

5 ^55 UN\\T !BBW UL.+- 3F(6&"##./ ,3/;.1(/,( ./+(6F"&$W "/1 /3 $. /.;.,"/+ F"6."+.3/

L"$ 3C$(6F(1 C"$(1 3/ +-( /%5C(6 3 ; !BB "+ (  ,"#$%&( ,3&&(,+.3/ U4"C&( Ri :. %6(

N\ZWD 4-( /%&& -7#3+-($.$ $+"+./ +-"+ +-( /%5C(6 3 ; !! -"$ /3 (;;(,+ 3/ (  ,"#$%&( 167

L(. -+ L"$ ",,(#+(1 ;36 (0 .,"$)$ 0 ()%& +!,"- .,"$)$ (  ,"#$%&( 1($. /"+(1 ;36 167
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-7#3+-($($ $+"+./ +-"+ +-( /%5C(6 3 ; !BB -"$ "/ (;;(,+ 3/ (  ,"#$%&( 167 L(. -+ L"$
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+-"/ 0 #$"%& UL.+- /3/]3F(6&"##./ ,3/;.1(/,( ./+(6F"&$W U4"C&( RK :. %6( N\!WD 4-(

/%&& -7#3+-($.$ $+"+./ +-"+ $#(,.($ -"$ /3 (;;(,+ 3/ (  ,"#$%&( 167 L(. -+ L"$ /3+
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./,&%1( "&& ([#(6.5(/+$ ./ L-.,- +-( (  ,"#$%&($ L.+-./ +-( 5"+6.[ L(6(  .F(/ ./ ([,($$
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",,(#+(1D B.;;(6(/,($ ./ (  ,"#$%&( 167 L(. -+ C(+L((/ $#(,.($ ,3%&1 C( ./;&%(/,(1 C7

1.;;(6(/,($ ./ "C$3&%+( (  ,"#$%&( -(. -+K 36 "/., "/1^36 ./36 "/., 5"+(6."& ./F($+(1 ./

+-( (  ,"#$%&($ C7 +-( ;(5"&(K "/1 1(F(&3#5(/+"& #"++(6/ ([#6($$(1 C7 (.+-(6 $#(,.($D

2( .3/"& !3/+([+

4-.$ $+%17 1($,6.C($ +-( ,3/1.+.3/$ /(,($$"67 ;36 0 #$"%& "/1 (0 .,"$)$ (  

,"#$%&( -"+,-./ D 4-( 1.$+6.C%+.3/$ 3 ; "1%&+ 0 #$"%& "/1 (0 .,"$)$ ./ +-( $3%+-(6/

!-($"#("J( Z"7i "/1 +-%$K +-( #3+(/+."& $.+($ ;36 (  ,"#$%&( 1(#3$.+.3/K "6( ./;&%(/,(1

C7 C"+-75(+67K ;331 6($3%6,($K "/1 $"&./.+7D =.+- 6($#(,+ +3 C"+-75(+67K &"6 ( $(,+.3/$

3 ; +-( !-($"#("J( Z"7 "6( "F".&"C&( "$ #3+(/+."& -"C.+"+K  .F(/ +-"+ +-( 5("/ 1(#+- 3; +-(

Z"7 .$ P 5 "/1 0 #$"%& "/1 (0 .,"$)$ #3#%&"+.3/$ "&3/ +-(  (3 6"#-., 6"/ ( 5"7

3,,%6 "+ 1(#+-$ +3 TO 5 U<"// "/1 )"61./ K TOOOW 36 QP 5 U!"66.J(6K NRaaWK 6($#(,+.F(&7
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#,)1,",. 0 =.+-./ +-( 1(#+- 6"/ ( 3 ; O]P 5 ?0 #,)1,",. -"C.+"+ -"$ C((/ 3C$(6F(1 ./
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23,JK #36+.3/$ 3 ; <3Cc",J Z"7K +-( 2"##"-"//3,J 2.F(6 C(&3L 43L&($ 93./+K "/1 "&3/ 

+-( C"7$.1( 3 ; +-( "$+(6/ 0-36( C(&3L 4"/ .(6 03%/1 U8/16(L$K NRVQi )"F(/ (+ "&DK

NRSNi Z(65"/ (+ "&DK TOOTi <"// (+ "&DK TOORi 03%+-L36+-K )"61./ K "/1 <"//K

%/#%C&.$-(1 1"+"W U:. %6( NPWD ?/ "11.+.3/ +3 ?0 #,)1,",. 5 "1%&+ 0 #$"%& "&$3 ,3/$%5(

20 3$).$" ), 0 ?/ +-( &3L(6 !-($"#("J( Z"7K 20 3$).$" ), -"C.+"+ -"$ C((/ 3C$(6F(1

./ #36+.3/$ 3 ; +-( &3L(6 _"5($ 2.F(6 C(&3L E331L./ 93./+K +-( &3L(6 f36J 2.F(6 C(&3L

Va
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http://www.ngdc.noaa.gov
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9" (j$ 23,JK #36+.3/$ 3 ; <3Cc",J Z"7K "/1 +-( &3L(6 -"&; 3 ; +-( "$+(6/ 0-36( #(/./$%&"

3/ +-( C"7$.1( U23 /(6 "/1 <"//K NRRNi <"// (+ "&DK TOOaW U:. %6( NPWD :. %6( NP

$-3L$ &.C(6"& ($+.5"+($ 3 ; -"C.+"+ $%##36+./ 20 3$).$" ), C"$(1 +-( &3,"+.3/ 3 ; 20

3$).$" ), #3#%&"+.3/$ 1%6./ +-( $%6F(7 L36J 3; 23( /(6 "/1 <"// UNRRNWD <36(

6(,(/+ L36J C7 <"// (+ "&D UTOOaW 6(#36+ 20 3$).$" ), #3#%&"+.3/$ +-63% -3%+ +-( $"5(

6.F(6 $7$+(5$ "$ 6(#36+(1 C7 23( /(6 "/1 <"// UNRRNW "/1 $-3L/ 3/ :. %6( NPD ?/

,3/+6"$+ +3 23( /(6 "/1 <"// UNRRNWK <"// (+ "&D UTOOaW 13 /3+ 6(#36+ 20 3$).$" ), 

#3#%&"+.3/$ ([+(/1./ #"$+ +-( 53%+- 3 ; (",- 6.F(6 $7$+(5 /36 "&3/ +-( "$+(6/ 0-36(D

)3L(F(6K <"// (+ "&D UTOOaW $%6F(7(1 " &.5.+(1 6( .3/ ,35#"6(1 +3 +-( 1"+" 6(#36+(1 C7

23( /(6 "/1 <"// UNRRNWD

0"&./.+.($K #"6+.,%&"6&7 1%6./ +-( $#6./ L-(/ &3L F"&%($ "6( "$$3,."+(1 L.+- ;6($-(+$

"/1 6%/3;;K &.5.+ +-( %#$+6("5 1.$+6.C%+.3/ ;36 $%6F.F"& 3 ; "1%&+ 0 #$"%& "/1 (0 .,"$)$ 0

8$ $+"+(1 #6(F.3%$&7K "1%&+ 0 #$"%& $%6F.F"& .$ &.5.+(1 +3 $"&./.+.($  6("+(6 +-"/ NO ##+

U)"61./ K %/#%C&.$-(1 1"+"WK ;36 $(F(6"& -3%6$K "/1  6("+(6 +-"/ 36 (A%"& +3 NT ##+

UE.C(6+3 (+ "&DK TOOPW ;36 &3/ (6 +(65 #3#%&"+.3/ $%6F.F"&D 81%&+ (0 .,"$)$ $%6F.F"& .$

&.5.+(1 +3 $"&./.+.($  6("+(6 +-"/ V ##+ ;36 $-36+ +(65 $%6F.F"& U0+"%C(6K NR\QW "/1  6("+(6

+-"/ 36 (A%"& +3 Na ##+ U:(1(6. -.K NRQNi / &(K NRQa]NRQPW ;36 &3/ (6 +(65 #3#%&"+.3/

$%6F.F"&D   ,"#$%&($ L.&& &.J(&7 C( 1(#3$.+(1 L-(6( "1%&+ $%6F.F"& 3,,%6$K 36 "+

$"&./.+.($ "C3F( NT ##+ ;36 0 #$"%& "/1 $"&./.+.($ "C3F( Na ##+ ;36 (0 .,"$)$ 0 Z"$(1 3/

+-( 6($%&+$ 3 ; +-.$ $+%17K 1(#3$.+(1 (  ,"#$%&($ L.&& -"+,- "+ $"&./.+.($ 3 ; "+ &("$+ N\ ##+K

TN ##+K "/1 TS ##+D E.F(/ "1%&+ $%6F.F"& "/1 (  ,"#$%&( -"+,-./ "+ $"&./.+.($ 6"/ ./ 

;635 N\ ##+ +3 TS ##+K +-(6( .$ -. - #63C"C.&.+7 +-"+ $(&;]$%$+"././ #3#%&"+.3/$ 3 ; (.+-(6

$#(,.($ L.&& ([.$+ ./ -"C.+"+ "+ &("$+ L.+-./ +-.$ $"&./.+7 6"/ ( L-.,- "&$3 ./,&%1( -"C.+"+ 3;
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m N\ ##+ ([.$+ ./ +-( &3L(6 _"5($ 2.F(6 C(&3L +-( G"/$(53/1 2.F(6K +-( &3L(6 f36J

2.F(6 C(&3L 9" (j$ 23,JK <3Cc",J Z"7K +-( 2"##"-"//3,J 2.F(6 /("6 Z63"1 !6((JK "/1

+-( &3L(6 -"&; 3 ; +-( "$+(6/ 0-36( #(/./$%&" 3/ +-( C"7$.1( U:. %6( NVWD 9&("$( /3+( +-"+

$"&./.+7 L"$ ,&"$$.;.(1 ./  63%#$ L.+- " 6"/ ( 3 ; V ##+ ./ (",-  63%# ;36 ("$( 3;

#6($(/+"+.3/ "/1 "##&.,"+.3/ +3 +-( $"&./.+7 6"/ ($ (["5./(1 ./ +-.$ $+%17D 4-( 6( .3/"&

$,"&($ $%##36+./ $(&;]$%$+"././ #3#%&"+.3/$K "$ /3+(1 "C3F(K "6( &.J(&7 +3 ;&%,+%"+( 3/

$("$3/"& "/1 7("6&7 $,"&($ C"$(1 3/ #6(,.#.+"+.3/ 36 "53%/+ 3 ; 6%/3;;D 811.+.3/"&&7K

#3#%&"+.3/$ 5"7 ([+(/1 "C3F( 36 C(&3L +-( "6("$ /3+(1 $./,( $"&./.+7 ./ +-( !-($"#("J(

Z"7 .$ " ,3/+./%"&  6"1.(/+K "/1 /3+ ,&"$$.;.(1 ./  63%#$D

4-( J/3L/ 1.$+6.C%+.3/ 3 ; 0 #$"%& U$./,( NRRSW ./ +-( !-($"#("J( Z"7 ,366($#3/1$

L.+- +-( &3,"+.3/ 3 ; 6($3%6,($ UC"+-75(+67K ;331K $"&./.+7W 1($,6.C(1 "C3F(D 0./,( +-(

1.$,3F(67 3 ; 0 #$"%& ./ +-( !-($"#("J( Z"7K +-( 5"c36.+7 URRhW 3 ; 13/"+.3/$ 6(,(.F(1

"+ >?<0 -"F( C((/ ,3&&(,+(1 ./ +-( _"5($ 2.F(6 C(&3L =6(,J 0-3"&K f36J 2.F(6 C(&3L

E&3%,($+(6 93./+K <3Cc",J Z"7K "/1 5"./$+(5 !-($"#("J( Z"7 /("6 @,("/ >.(L

U)"61./ "/1 <"//K TOOaW U:. %6( NSWD 0&. -+ F"6."+.3/ ./ +-( 6(,361(1 1.$+6.C%+.3/ 3; 0

#$"%& 5"7 3,,%6 3/ " $("$3/"& 36 7("6&7 C"$.$ C"$(1 3/ C"+-75(+67K ;331K "/1 $"&./.+7D

4-( -.$+36., "/1 ,%66(/+ 1.$+6.C%+.3/ 3 ; (0 .,"$)$ ./ +-( !-($"#("J( Z"7 ,366($#3/1$

L.+- +-( &3,"+.3/ 3 ; 6($3%6,($ UC"+-75(+67K ;331K $"&./.+7W 1($,6.C(1 "C3F(D ).$+36.,"&&7K

+-( 5"c36.+7 3 ; (0 .,"$)$ #3#%&"+.3/$ ./ +-( !-($"#("J( Z"7 -"F( C((/ 3C$(6F(1 ./ +-(

_"5($ 2.F(6 C(&3L Z63L/ 0-3"&K +-( f36J 2.F(6 C(&3L 9" (j$ 23,JK <3Cc",J Z"7K +-(

2"##"-"//3,J 2.F(6 C(&3L 43L&($ 93./+K "/1 "&3/ +-( C"7$.1( 3 ; +-( "$+(6/ 0-36(

U8/16(L$K NRVQi )"F(/ (+ "&DK NRSNi 03%+-L36+-K )"61./ K "/1 <"//K %/#%C&.$-(1 1"+"W
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http://www.vdh.virginia.gov/EnvironmentalHealth/Shellfish
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http://web.vims.edu/mollusc/research/rapaw/merapmap.htm
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