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Tachycardia (w/ pulses) 

-  Assess and support 
ABC’s 

-  Give oxygen 

Is patient stable? 

-  Establish IV access 
-  Obtain 12 lead EKG 
-  Is QRS narrow? Perform immediate synch. 

cardioversion 

WIDE QRS* 
Is rhythm regular? 

NARROW QRS* 
Is rhythm regular? 

Give adenosine ** If A. fibrillation with 
aberrancy: 
a)  See Box 11 
** If pre-excited A. 
fibrillation (AF+WPW): 
a)  Avoid adenosine, 

digoxin, diltiazem, 
verapamil 

b)  Consider amiodarone 
** If recurrent polymorphic 
VT 
a)    Call for a consult 
** If torsades de pointes: 
a)    Give magnesium 

If V. tachycardia or 
uncertain rhythm: 
a) Amiodarone 
 
If SVT with aberrancy: 
a)   Adenosine  

Irregular Narrow Complex 
Tachycardia 
*  Probable a. fibrillation or 
a. flutter or MAT 
     a) Consider consult 
     b) Control heart rate: 

 Diltiazem, 
 B-blockers 

Does rhythm 
convert? 

If converts, 
probable re-entry 
SVT 
a)  Observe for 

recurrence 
b)  Treat with 

adenosine, 
diltiazem, B-
blockers 

If no conversion, possible a. 
flutter, ectopic a. tachycardia, 
junctional tachycardia 
a)  Control rate: diltiazem, B-

blockers 
b)  Treat underlying cause 
c)  Consider consult 

* NOTE: If patient 
becomes unstable, go to 
Box 4. 

During evaluation, treat contributing factors: 
-  Hypovolemia   - Toxins   
-  Hypoxia    - Tamponade, cardiac 
-  Hydrogen ion   - Tension pneumo. 
-  Hypo/hyperkalemia  - Thrombosis 
-  Hypoglycemia   - Trauma (hypovolemia) 
-  Hypothermia 

Symptoms persist 
Stable Unstable 

Narrow Wide (>0.12 s) 

Regular Irregular 

Converts Does not convert 

Regular Irregular 

1 

2

4 

5 

3 

6 

7 

8 

9 

10 

11 

13 

14 

12 



O4==8."083@A'B"P4(:;(4=<-4+"

,'6?A4="8="
C=='6?A4=Q"

,'6?A4="

2KPR"/KO,P"45<"
/K,P"

S?5()854A"
P4(:;(4=<-4"

T8(4A"/7=-4A"
P4(:;(4=<-4"

C=='6?A4="

/7=-4A"T-%=-AA4)85"

UT/P"

/7=-4A"TA?V'="

/7=-4A"TA?V'=".-7:"
*4=-4%A'"%A8(W"

X"



O4==8."083@A'B"P4(:;(4=<-4+"

,'6?A4="8="
C=='6?A4=Q"

,'6?A4="

2KPR"/KO,P"45<"
/K,P"

S?5()854A"
P4(:;(4=<-4"

T8(4A"/7=-4A"
P4(:;(4=<-4"

C=='6?A4="

/7=-4A"T-%=-AA4)85"

UT/P"

/7=-4A"TA?V'="

/7=-4A"TA?V'=".-7:"
*4=-4%A'"%A8(W"

Y"



/IZ%"45<"/I[?V'="

•  085+-<'=4%A'"8*'=A4@"-5"(A-5-(4A"45<"
'A'(7=8@:;+-8A86-("9'47?='+"

•  L)8A86-'+\".8=W?@\"45<"7='473'57"-<'5)(4A"78"
4IZ%"

]"



C++?'+"-5"O'.A;">-4658+'<"/IZ%"

•  ^:47"4='"7:'"')8A86-'+"89"47=-4A"Z%=-AA4)85Q"
•  ^:47".8=W?@"-+"='D?-='<"89"7:'+'"@4)'57+Q"
•  ^:47"4='"@=-8=-)'+"-5"34546'3'57Q"
•  ^:47"4='"-5<-(4)85+"98="'3'=6'57"
(4=<-8*'=+-85"89"4IZ%"89"<?=4)85"_M]":8?=+`
?5W58.5"<?=4)85Q"

a"



L0b"0:4=4(7'=-+)(+"89"/IZ%"

•  C=='6?A4=A;"-=='6?A4="*'57=-(?A4="=:;7:3"
•  C=='6?A4=\".4*;"@4V'=5"-5"@A4('"89"@".4*'+\"
(4AA'<"Z%=-AA478=;".4*'+"
– T-%=-AA478=;".4*'"=47'"-+"%'7.''5"FNcIXcc`3-5"

!c"
Source Undetermined 



T-%=-AA478=;"^4*'+"

! U4;"%'"(84=+'"45<"A88W"+-3-A4="78"4"*'=;"
-=='6?A4="[?V'=\"4+"-5"7:-+"@4)'57".-7:"
:;@87:;=8-<-+3"

!!"
Source Undetermined 



T-%=-AA478=;"^4*'+"

•  U4;"%'"*'=;"Z5'`?58%+'=*4%A'"4+"-5"7:-+"
@4)'57"

!#"
Source Undetermined 



T-5'"Z%=-AA478=;".4*'+"

!F"
Source Undetermined 



L0b"0:4=4(7'=-+)(+"89"/I[?V'="

•  ,'6?A4="=47'\"?+?4AA;"!Nc%@3"8="Fcc%@3"
•  24.7887:"[?V'=".4*'+"
•  /K"%A8(W"

!M"
Source Undetermined 



d?=<'5"89"/IZ%"

•  /H'(7+"eNf"89"@'8@A'"46'<"_Xc";'4=+"""" """"""""
e!cf"89"7:8+'"46'<"_]c";'4=+"

•  Nf`;'4="+7=8W'"=47'"
•  eFcf"A-9')3'"=-+W"89"+7=8W'"
•  /IZ%"-5(='4+'+"=-+W"89"+7=8W'"Ng"4%8*'"
%4+'A-5'"

28?=('R"h4A@'=-5"S1\"/h/"#cc]"

!N"



L)8A86-'+"89"/IZ%"

•  h;@'=7:;=8-<-+3"i]GFfj"
•  $%'+-7;`U'74%8A-("2;5<=83'"
•  EL"i!cI!Mf"89"@4)'57+j"
•  K4A*?A4=":'4=7"<-+'4+'"i!XIYcfj"
•  04=<-83;8@47:;"
•  0856'5-74A":'4=7"<-+'4+'"
•  0$E>"
•  $2/"

!  h;@'=7'5+-85"
!  /A(8:8A"
!  04H'-5'"
!  U'<-(4)85+"
!  2)3?A457+"
!  04=<-4("+?=6'=;"
!  b'5')("+;5<=83'+"

!X"



,'(833'5<'<"U-5-3?3"^8=W?@"O'.A;"
>-4658+'<"/T"

•  L0b"
•  0g,"
•  P2h"
•  P=45+7:8=4(-("L(:8(4=<-86=43"

– U4;"%'"<'9'=='<"78"8?7@4)'57"+'k56"

/h/"#cc]"
!Y"



P='473'57"89"4IZ%`[?V'="

•  /<'58+-5'"-+"%87:"<-4658+)("45<"7:'=4@'?)("
•  LA'(7=-(4A"(4=<-8*'=+-85"

– 249'"-9"<85'".-7:-5"M]":8?=+"89"85+'7"
–  C5<-(47'<"-5"45;"?5+74%A'"@4)'57"='64=<A'++"89"
)3'"89"85+'7"89"4IZ%"

•  ,47'"0857=8A".-7:"/K"58<4A"%A8(W-56"46'57""
– P=4<-)854AA;"?+'"<-A)4l'3"8="3'78@=8A8A"
– 14%'74A8AQ"
– >-68B-5"

!]"



LA'(7=-(4A"04=<-8*'=+-85"98="/IZ%"

•  #M"@4)'57+".-7:"4IZ%"mM]"":8?=+"-5"E/"-5"
.:83">0"04=<-8*'=+-85"4V'3@7'<"

•  h-+78=-(4A"=47'"(857=8A"6=8?@"?+'<"4+"
(83@4=478="

•  U'<-45"1$2"M":=+"-5"(4=<-8*'=+-85"6=8?@\"FaGF"
:=+"-5"=47'"(857=8A"6=8?@"

•  0:4=6'+"89"n!Na]"*+G"=47'"(857=8A"nM#Y!"
" " "S4(8%;"S1\"'7"4AG"S"L3'=6"U'<"#ccN"

!a"



LA'(7=-(4A"04=<-8*'=+-85"98="/IZ%"

•  FF"@4)'57+"4G"Z%"mM]":=+"-5"/?+7=4A-45"L>"
•  a!f"+?(('++".-7:"%-@:4+-("(4=<-8*'=+-85"
•  Y`FF"i##fj":4<"='(?=='5('"89"4G"Z%"47"F"38+G"
•  U'45"1$2"-5"L>"NGX":8?=+"
•  F!`FF"iaYfj"89"@4)'57+"+4)+Z'<"

18"bo\"'7"4AG"L3'=6"U'<"S"#ccX"

"
#c"



LA'(7=-(4A"04=<-8*'=+-85"

•  083385"(83@A-(4)85+"
– P=45+-'57"4+;+78A'"iA-W'"6-*-56"4<'58+-5'j"
– E8+7I(4=<-8*'=+-85"%=4<;(4=<-4"
– 2P"+'63'57"'A'*4)85"

•  p5(83385"(83@A-(4)85+"
– 085*'=)56"4I[?V'="78"4IZ%"
– 085*'=)56"4IZ%"78"KT"

#!"

Ernstl, Wikimedia Commons 



/*8-<-56"KT"

•  ,'*-'."89"N\!NN"'B7'=54A"(4=<-8*'=+-85"+:8(W+"
98="4IZ%"45<"!\#MF"98="4I[?V'="

•  /AA"4V'3@7'<".-7:"3858@:4+-("<'*-('+"
•  KT"-5"N"(4+'+"

– /AA"4q'="m!cc"S"+:8(W"
– #"(4+'+":4<"*'=-Z'<"+:8(W"<?=-56"*'57=-(?A4="
='@8A4=-l4)85"

b4AA46:'="'7"4AG"C57"S"04=<-8A"#cc]"

##"



LA'(7=-(4A"04=<-8*'=+-85"

•  d8V83"A-5'"
– K'=;"+49'"@=8('<?='"
– E=8('<?=4A"+'<4)85I4++8(-47'<"(83@A-(4)85+"
.'='":-6:'="i##`F]]j"7:45"7:8+'"4++8(-47'<".-7:"
(4=<-8*'=+-85"iN`F]]j"-5"85'"L>I%4+'<"+7?<;"""
"d?=785"Sh"'7"4AG"/55"L3'=6"U'<"#ccM"

#F"Ernstl, Wikimedia Commons 



/IZ%"0A4++-Z(4)85"

#M"

012345!617%
8$(#&+*)$/%

!'"+)*+$"9/:;%
<&)-&+%=%>*;/%

0?2!@!8?A8%
B*&:/%)"%

8$(#&+*)$%
!'"+)*+$"9/:;%
<&)-&+%=%>*;/%

73A?%
A"%!)(9,)9(*:%
C$*()%>&/$*/$%

0?261A?A8%
7*/)/%3D$(%E%5$*(%
F&)-%A"%"(%B*&:$G%
H*(G&"D$(/&"+%

!"#$%&" '"%($)"



>8"4AA"5'.A;"<B"/T"@4)'57+"5''<"4"=?A'I8?7Q"

! $5'"@=8+@'()*'"+7?<;"89"!ca"@4)'57+"
98?5<"!ccf"5'64)*'"@='<-()*'"*4A?'"98="
UC"-9R"
! O8"2PI+'63'57"'A'*4)85"
! O8"2P"<'@='++-85"_"#"33"

! 0:'+7"@4-5"45<"2P"<'@='++-85"m"#"33".4+"
*'=;"(83385"45<"%'5-65"

"r-3'7%4?3"ES\"'7"4AG"S"/3"04=<-8A"#cccG"

#N"



>8"4AA"5'.A;"<B"/T"@4)'57+"5''<"4"=?A'I8?7Q"

! LA'*4)85+"89"7=8@85-5"<?'"78"585I
(8=854=;"(4?+'"8((?="-5"+?%+745)4A"
@=8@8=)85"89"4IZ%"@4)'57+G"

! O87":'A@9?A"-5"4%+'5('"89"(:4=4(7'=-+)("
+;3@783+"45<"L0b"Z5<-56+"

"
d4=4+(:"L\"'7"4AG"04=<-8A86;"#ccc"
S'='3-4+"/\"'7"4AG"/55"C57'=5"U'<"#ccN"
O?5'+"SE\"'7"4AG"/(74"04=<-8A"#ccM"

#X"



O4==8."083@A'B"P4(:;(4=<-4+"

,'6?A4="8="
C=='6?A4=Q"

,'6?A4="

2KPR"/KO,P"45<"
/K,P"

S?5()854A"
P4(:;(4=<-4"

T8(4A"/7=-4A"
P4(:;(4=<-4"

C=='6?A4="

/7=-4A"T-%=-AA4)85"

UT/P"

/7=-4A"TA?V'="

/7=-4A"TA?V'=".-7:"
*4=-4%A'"%A8(W"

#Y"



2?@=4*'57=-(?A4="P4(:;(4=<-4"

•  P'=3-58A86;"-+"(859?+-56s"
•  P.8"U4&8="U'(:45-+3+"

– /K"O8<4A",''57=457"P4(:;(4=<-4"i/KO,Pj"
– /K",''57=457"P4(:;(4=<-4"i/K,Pj"

•  P;@'+"8q'5"-5<-+)56?-+:4%A'"85"L0b"
•  >-+)5()85+"(A-5-(4AA;"?5-3@8=7457"-5"7:'"
'3'=6'5(;"<'@4=73'57"

#]"



E47:.4;+"98="/KO,P"*+G"/K,P"

#a"Richard Klabunde, CV Physiology.com  
Custom License: Figures, text and videos may be utilized by students and faculty of non-profit academic institutions for teaching purposes, such 
as in Microsoft PowerPoint presentations or other electronic or projection media; however, proper attribution to the Website Owner and Website 
url (http://www.cvphysiology.com) is required.  



E47:.4;+"98="/KO,P"*+G"/K,P"

-B4B$C7.81D3=E+/07/1
C>+6-$

Fc"Tom Lück, Wikimedia Commons 



2?@=4*'57=-(?A4="P4(:;(4=<-4"

•  /K",''57=457"P4(:;(4=<-4"i/K,Pj"
– #cf"89"@4)'57+".-7:"2KP"
– ,''57=457"(-=(?-7"-5*8A*-56"/K"58<'"t"4(('++8=;"
@47:.4;"i'G6G"^E^j"

•  $=7:8<=83-("(85<?()85"-5"]Nf"89"^E^"@7+"
•  /5)<=83-("(85<?()85"

– E".4*'+"38='"8q'5"+''5"
•  ,'7=86=4<'"

– ,47'"?+?4AA;"!XaI#cc"%@3"

F!"



I"$=7:8<=83-("(85<?()85"
F#"

Richard Klabunde, CV Physiology.com  
Custom License: Figures, text and videos may be 
utilized by students and faculty of non-profit academic 
institutions for teaching purposes, such as in Microsoft 
PowerPoint presentations or other electronic or 
projection media; however, proper attribution to the 
Website Owner and Website url (http://
www.cvphysiology.com) is required.  

Source Undetermined 



D$F3A-0$539$
G-$G*=+-,$

075-F>-=-$+/$H$
F3A-0$ FF"

Source Undetermined 



•  /5)<=83-("(85<?(745('"

FM"
Source Undetermined 



2?@=4*'57=-(?A4="P4(:;(4=<-4"

•  /K"O8<4A",''57=457"P4(:;(4=<-4"i/KO,Pj"
– U8+7"(83385"2KP"u"Xcf"89"@4)'57+"
– ,''57=457"(-=(?-7"-5"/K"58<'"
– E".4*'+"587"*-+-%A'"acIaNf"89")3'"

• ^:'5"@='+'57"='7=86=4<'"4B-+"i4.4;"9=83"-59'=-8="
A'4<+j"

– ,47'"e!]cI##c"%@3"

FN"



E47:.4;+"98="/KO,P"*+G"/K,P"

FX"

Richard Klabunde, CV Physiology.com  
Custom License: Figures, text and videos may be utilized by students and faculty of non-profit academic institutions for teaching 
purposes, such as in Microsoft PowerPoint presentations or other electronic or projection media; however, proper attribution to the 
Website Owner and Website url (http://www.cvphysiology.com) is required.  



E47:.4;+"98="/KO,P"*+G"/K,P"
&+=<*+6$7<<*=0$F+6>+/$

6>-$%I$/7,-$

FY"

Richard Klabunde, CV Physiology.com  
Custom License: Figures, text and videos may be utilized by students and faculty of non-profit academic institutions for teaching 
purposes, such as in Microsoft PowerPoint presentations or other electronic or projection media; however, proper attribution to the 
Website Owner and Website url (http://www.cvphysiology.com) is required.  



,'I'57=457"E47:.4;+"

•  ,'I'57=;"i(-=(?+"38*'3'57j"
– P.8"@47:.4;+"98="(?=='57R"85'"94+7\"85'"+A8."
– E='(-@-747'<"%;"@='347?='"%'47"
–  C33'<-47'A;"%'6-5+"47"34B-34A"=47'"
– O8"%'47I78I%'47"*4=-4%-A-7;"

F]"

Richard Klabunde, CV Physiology.com 
Custom License: Figures, text and videos may be utilized by students and faculty of non-profit academic institutions for teaching 
purposes, such as in Microsoft PowerPoint presentations or other electronic or projection media; however, proper attribution to the 
Website Owner and Website url (http://www.cvphysiology.com) is required.  



2?@=4*'57=-(?A4="P4(:;(4=<-4"

•  ^:8"6'7+"-7Q"
– O8=34A"@'8@A'".-7:"58=34A":'4=7+"
– ,:'?34)("h'4=7">-+'4+'"
– E'=-(4=<-)+"
– U;8(4=<-4A"C594=()85"
– U-7=4A"K4A*'"E=8A4@+'"
– E='I'B(-74)85"+;5<=83'+"i^E^j"

Fa"



P='473'57"
•  C9"?5+74%A'R"

– LA'(7=-(4A"04=<-8*'=+-85"i_!cc"S8?A'+j"
•  274%A'R"

– K464A"345'?*'=+"
– /K"58<4A"%A8(W-56"46'57+"

•  /<'58+-5'"
•  d'74"%A8(W4<'`00d"
•  >-68B-5"

Mc"



04=8)<"+-5?+"34++46'"

p+-56"7:'"98AA8.-56"@=8('<?='\"+?(('++"
=8+'"9=83"%4+'A-5'"Nf"78"Fcf"i5v!ajR"
<-&:$%:;&+.%/9'&+$%"+%)-$%I$G%&+%*%
8($+G$:$+I$(.%'"/&J"+K%'*J$+)/%L"(,$L9::;%
$M'&($%&+)"%*%/$,J"+%"L%/9,J"+%)9I&+.%*+G%
'($//9($%.*9.$%L"(%*)%:$*/)%EN%/%*+G%*)%*%
'($//9($%"L%*)%:$*/)%OP%##%C.%

<*:Q$(%!K%H9R+.%0S%L3'=6"U'<"S"
#c!cw#YR#]YI#a!"

M!"

Wellcome Photo Library, Wellcome Images 

Source Undetermined 



04=8)<"+-5?+"34++46'"

•  04?)85"8="(857=4-5<-(47'<"-5R"
– 2'*'='"(4=8)<"+7'58+-+"
– hB"89"0K/"

M#"



/<'58+-5'"

•  C57'=4(7+".-7:"/!"='('@78=+"85"(4=<-4("('AA+"
– E=8387'+":;@'=@8A4=-l4)85"89"(4=<-4(")++?'"

•  LH'(7+"
– 2A8.-56"89"+-5?+"=47'"
–  C5(='4+'<"/K"(85<?()85"<'A4;"

MF"



/<'58+-5'"

•  ,4@-<"%8A?+"-5&'()85"8*'="!I#"+'(85<+".-7:"O2"
[?+:"u":4A9"A-9'"-+"#c+"

•  LH'(7+"%A8(W'<"%;"3'7:;AB457:-5'+"
i43-58@:;AA-5'j"

•  LH'(7+"@87'5)47'<"%;"<-@;=-<438A'"
•  045"@?7":'4=7"7=45+@A457"@4)'57+"-578"
'$(#*+$+)"4+;+78A'"

•  ,'<?('"<8+'"7:=8?6:"('57=4A"A-5'+"
"

MM"



/<'58+-5'"

•  U4;"%'"<-4658+)("98="/KO,P`/K,P"
•  $q'5"7:'=4@'?)("98="/KO,P`/K,P"
•  X"36"98AA8.'<"%;"!#"36"#"3-5?7'+"A47'="-9"
-5-)4A"<8+'"-5'H'()*'"

•  ^4=5"@4)'57+"7:';".-AA"34;"9''A"[?+:'<\"
'B@'=-'5('"(:'+7"@4-5"
– /7"A'4+7"Ncf"='@8=7"9''A-56"<-+7='++'<"

•  0?3?A4)*'"+?(('++"89"4@@=8B"aNf"
– /A7:8?6:"?@"78"#Nf".-AA":4*'"'4=A;"='(?=='5('"

MN"



/<'58+-5'"

•  C+"-7"+49'"78"6-*'"-5"(4+'+"89"^E^Q"

MX"



/<'58+-5'"

•  C+"-7"+49'"78"6-*'"-5"(4+'+"89"^E^Q"
–  C7"-+"7:'"@='9'=='<"7='473'57"98="54==8."(83@A'B"
74(:;(4=<-4+\"-5(A?<-56"8=7:8<=83-("^E^"i/K,Pj"

– #c!c"/012"6?-<'A-5'+"='(833'5<"-7+"?+'"-5"
?5<-H'='5)47'<\"='6?A4=\"385838=@:-(".-<'I
(83@A'B"74(:;(4=<-4x"

MY"



/K"O8<4A"dA8(W-56"/6'57+"

•  04A(-?3"0:455'A"dA8(W'=+"
– O85I<-:;<=8@;=-<-5'+"4(7"78"@=8A856"/K"='9=4(78=;"
@'=-8<"

– >-A)4l'3\"K'=4@43-A"

•  d'74IdA8(W'=+"
– U'78@=8A8A\"'+38A8A\"@=8@=458A8A"38+7"(83385A;"
?+'<"

– 14%'74A8AQ"O85+'A'()*'"%'74"%A8(W4<'"@A?+"
4A@:4I!"%A8(W4<'"

M]"



LA'(7=-(4A"04=<-8*'=+-85"

•  P:'"@=4()(4A-)'+"

Ma"



Nc"Ernstl, Wikimedia Commons 



E=4()('"04+'+"

N!"



NX";'4="8A<"9'34A'":'4=7"=4(-56"

N#"
Source Undetermined 



T8AA8.-56"/<'58+-5'"/<3-5-+7=4)85"

NF"
Source Undetermined 



#]";'4="8A<"9'34A'".-7:"@4A@-74)85+"

NM"
Source Undetermined 



MX";'4="8A<"9'34A'"A-6:7:'4<'<"

NN"
Source Undetermined 



Xc";'4="8A<"9'34A'"@4A@-74)85+"

NX"
Source Undetermined 



NM";'4="8A<"34A'".-7:"@4A@-74)85+"

NY"
Source Undetermined 



$A<"L0b"$%74-5'<"

N]"
Source Undetermined 



T8AA8.-56"/<'58+-5'"
/<3-5-+7=4)85\"/">-4658+)("
U45'?*'=".4+"E'=98=3'<"

Na"
Source Undetermined 



M]";'4="8A<"34A'".-7:"@4A@-74)85+"

Xc"
Source Undetermined 



#!";'4="8A<"9'34A'".-7:"@4A@-74)85+"

X!"
Source Undetermined 



^8AHIE4=W-5+85I^:-7'"2;5<=83'"

•  L0b"@4V'=5"+''5"-5"cG#Nf"89"@8@?A4)85"
– !G]f"<'*'A8@"+;5<=83'"

•  y'4=A;"=-+W"89"4==:;7:3-4"!f`@4)'57"

•  L0b"@4V'=5"34;"%'"-57'=3-V'57"45<"
<-+4@@'4="@'=345'57A;".-7:"46'"
– LH'(7+"89"4?78583-("785'Q"

X#"



P;@'+"89"/==:;7:3-4+".-7:"^E^"

XF"



,-+W"89"2?<<'5">'47:"

•  cf"-5"@4)'57+".-7:"L0b"@4V'=5".:8"5'*'="
<'*'A8@"+;3@783+"

•  cGMf"455?4AA;"-5"@4)'57+".-7:"+;3@783+"
•  /IZ%".4+"@='('<-56"=:;7:3"-5"4AA"7:=''"<'47:+"
8?7"89"!X#"-5-)4AA;"4+;3@7834)("@4)'57+"
98AA8.'<"N";'4=+"
" " "E4@@85'"'7"4AG"S"/3"08AA"04=<-8A"#ccFG"

XM"



P8=+4<'+"<'"@8-57'+"

XN"Source Undetermined 



P='473'57+"98="^E^".-7:"/G"Z%"

•  E=8(4-543-<'"-9"+74%A'"
–  C5(='4+'+"='9=4(78=;"@'=-8<"89"
4(('++8=;"@47:.4;"

•  2;5(:=85-l'<"'A'(7=-(4A"
(4=<-8*'=+-85"
– #ccS"d-@:4+-("

XX"

Fvasconcellos, Wikimedia Commons 

Aededitor, Wikimedia Commons 


