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-ÏÌÌÕÓÃÓ ςπρψ  - -ÁÌÁÃÏÌÏÇÉÃÁÌ 3ÏÃÉÅÔÙ ÏÆ !ÕÓÔÒÁÌÁÓÉÁ  
 

4ÈÅ -ÁÌÁÃÏÌÏÇÉÃÁÌ 3ÏÃÉÅÔÙ ÏÆ !ÕÓÔÒÁÌÁÓÉÁ ÉÓ ÐÌÅÁÓÅÄ ÔÏ ÁÎÎÏÕÎÃÅ ÔÈÁÔ ÒÅÇÉÓÔÒÁÔÉÏÎ ÆÏÒ ÏÕÒ ÕÐÃÏÍÉÎÇ ÃÏÎÆÅÒÅÎÃÅ 
 #ÏÍÅ ÁÎÄ ÊÏÉÎ ÕÓ ÉÎ 7ÅÌÌÉÎÇÔÏÎȟ .Å× :ÅÁÌÁÎÄȟ ÆÒÏÍ $ÅÃÅÍÂÅÒ ς-υȟ ςπρψȟ ÆÏÒ ÁÎ ÅØÃÉÔÉÎÇ ÐÒÏÇÒÁÍ ÃÏÖÅÒÉÎÇ ÔÈÅ ÌÁÔÅÓÔ ÁÄȤ
ÖÁÎÃÅÓ ÉÎ ÍÏÌÌÕÓÃÁÎ ÒÅÓÅÁÒÃÈȢ &ÉÎÄ ÁÌÌ ÔÈÅ ÄÅÔÁÉÌÓ ÁÔ ÈÔÔÐȡȾȾ×××ȢÍÁÌÓÏÃÁÕÓȢÏÒÇȾȩÐÁÇÅͺÉÄЀρπφσȢ 4ÈÉÓ ÉÓ ÔÈÅ ПÉÒÓÔ ÔÉÍÅ ÔÈÁÔ 
ÔÈÅ -3! ÉÓ ÈÏÓÔÉÎÇ Á ÃÏÎÆÅÒÅÎÃÅ ÏÕÔÓÉÄÅ !ÕÓÔÒÁÌÉÁȟ ÁÎÄ ×Å ÈÏÐÅ ÔÈÁÔ ÍÁÎÙ ÏÆ ÙÏÕ ÁÒÅ ÁÂÌÅ ÔÏ ÁÔÔÅÎÄȢ   'ÒÁÎÔÓ ÁÒÅ ÁÖÁÉÌÁÂÌÅ ÔÏ 
ÁÓÓÉÓÔ ÓÔÕÄÅÎÔÓ ×ÉÔÈ ÔÈÅ ÃÏÓÔÓ ÏÆ ÁÔÔÅÎÄÉÎÇ ÔÈÅ ÃÏÎÆÅÒÅÎÃÅȢ &ÕÌÌ ÄÅÔÁÉÌÓ ÃÁÎ ÂÅ ÆÏÕÎÄ ÏÎ ÔÈÅ ÃÏÎÆÅÒÅÎÃÅ ×ÅÂÓÉÔÅȢ  

#ÁÒÍÅÌ -Ã$ÏÕÇÁÌÌ ɀ -ÏÌÌÕÓÃÓ φτυό ÏÒÇÁÎÉÓÉÎÇ ÃÏÍÍÉÔÔÅÅ 
ɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂ 
4ÈÅ -ÏÌÌÕÓÃÁÎ &ÏÒÕÍ ςπρω  
 

4ÈÅ -ÏÌÌÕÓÃÁÎ &ÏÒÕÍ ςπρω ÔÁËÅÓ ÐÌÁÃÅ ÏÎ 4ÈÕÒÓÄÁÙ ÔÈÅ ςρÓÔ ÏÆ .ÏÖÅÍÂÅÒ ÉÎ ÔÈÅ &ÌÅÔÔ ÌÅÃÔÕÒÅ ÔÈÅÁÔÒÅ ÁÔ ÔÈÅ .ÁÔÕÒÁÌ (ÉÓÔÏÒÙ 
-ÕÓÅÕÍȟ ,ÏÎÄÏÎȢ  
&ÏÒ ÔÈÏÓÅ ÎÏÔ ÁÌÒÅÁÄÙ ÒÅÇÉÓÔÅÒÅÄȟ ÔÈÅ ÄÅÁÄÌÉÎÅ ÆÏÒ ÒÅÇÉÓÔÒÁÔÉÏÎÓ ÁÎÄ ÐÁÐÅÒÓ ÉÓ &ÒÉÄÁÙ ÔÈÅ ρψÔÈ ÏÆ /ÃÔÏÂÅÒ ÁÎÄ ÔÈÅ ÁÐÐÌÉÃÁȤ
ÔÉÏÎ ÆÏÒÍ ÃÁÎ ÂÅ ÆÏÕÎÄ ÁÔÔÁÃÈÅÄ ÔÏ ÔÈÉÓ ÅÍÁÉÌȢ 2ÅÇÉÓÔÒÁÔÉÏÎ ÉÓ ÆÒÅÅ ÂÕÔ ÐÌÅÁÓÅ ÄÏ ÓÏ ÉÎ ÁÄÖÁÎÃÅ ÓÏ ÔÈÁÔ ×Å ÃÁÎ ÐÒÏÖÉÄÅ ÌÕÎÃÈȟ 
ÒÅÆÒÅÓÈÍÅÎÔÓ ÔÈÒÏÕÇÈÏÕÔ ÔÈÅ ÄÁÙ ÁÎÄ ×ÉÎÅ ÆÏÒ ÔÈÅ ÅÖÅÎÉÎÇ ÒÅÃÅÐÔÉÏÎȢ 

$Ò 0ÈÉÌ (ÏÌÌÙÍÁÎ       /ÆУÉÃÅȡ τυφφχ φφυχττ  -ÏÂÉÌÅȡ τϋωτττυϊψψχ 

-----------------------------------------------------------------------------------------------------ɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂ 

&ÌÏÒÉÄÁ 5ÎÉÔÅÄ -ÁÌÁÃÏÌÏÇÉÓÔÓ ɉ&5- ςπςπɊ  
 

4ÈÅ ÅÌÅÖÅÎÔÈ ÍÅÅÔÉÎÇ ÏÆ &ÌÏÒÉÄÁ 5ÎÉÔÅÄ -ÁÌÁÃÏÌÏÇÉÓÔÓ ɉ&5- ςπςπɊ ×ÉÌÌ ÔÁËÅ ÐÌÁÃÅ ÏÎ 3ÁÔÕÒÄÁÙȟ &ÅÂÒÕÁÒÙ ρυȟ ςπςπȟ ÁÔ ÔÈÅ 
ÒÅÎÏÖÁÔÅÄ "ÁÉÌÅÙ--ÁÔÔÈÅ×Ó .ÁÔÉÏÎÁÌ 3ÈÅÌÌ -ÕÓÅÕÍȟ ÏÎ 3ÁÎÉÂÅÌ )ÓÌÁÎÄȟ &ÌÏÒÉÄÁȢ 4ÈÅ ÏÎÅ-ÄÁÙ ÇÁÔÈÅÒÉÎÇ ÉÎÃÌÕÄÅÓ ÐÒÅÓÅÎÔÁȤ
ÔÉÏÎÓ ÂÙ ÒÅÓÅÁÒÃÈÅÒÓȟ ÃÏÌÌÅÃÔÏÒÓȟ ÃÉÔÉÚÅÎ ÓÃÉÅÎÔÉÓÔÓȟ ÅÄÕÃÁÔÏÒÓȟ ÁÎÄ ÓÔÕÄÅÎÔÓȟ ÃÏÖÅÒÉÎÇ Á ÂÒÏÁÄ Ó×ÁÔÈ ÏÆ ÍÏÌÌÕÓÃ-ÒÅÌÁÔÅÄ ÔÏÐȤ
ÉÃÓȢ  -ÏÒÅ ÄÅÔÁÉÌÓ ÔÏ ÆÏÌÌÏ× ÓÏÏÎȦ 
*ÏÓï (Ȣ ,ÅÁÌȟ 0ÈȢ$Ȣ  %ÄÉÔÏÒȟ 4ÈÅ .ÁÕÔÉÌÕÓ  ɉφχύɊχύω-φφχχ 
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ɂɂɂɂɂɂ- 

%ÌÉÓÁÂÅÔÈ 4ÏÖÁ "ÁÉÌÅÙ  - 4ÈÅ 3ÏÕÎÄ ÏÆ Á 7ÉÌÄ 3ÎÁÉÌ %ÁÔÉÎÇȟ  
 

%ÌÉÓÁÂÅÔÈ 4ÏÖÁ "ÁÉÌÅÙȭÓ ÍÅÍÏÉÒȟ 4ÈÅ 3ÏÕÎÄ ÏÆ Á 7ÉÌÄ 3ÎÁÉÌ %ÁÔÉÎÇȟ ÈÁÓ ÊÕÓÔ ÂÅÅÎ ÐÕÂÌÉÓÈÅÄ ÉÎ 3ÐÁÎÉÓÈ ÁÎÄ #ÁÔÁÌÁÎȢ 4ÈÅ ÍÅÍȤ
ÏÉÒ ÒÅÃÏÕÎÔÓ ÈÅÒ ÙÅÁÒ-ÌÏÎÇ ÏÂÓÅÒÖÁÔÉÏÎ ÏÆ Á ÆÏÒÅÓÔ ÓÎÁÉÌ .ÅÏÈÅÌÉØ ÁÌÂÏÌÁÂÒÉÓȢ  )Î #ÁÔÁÌÁÎȟ ÔÈÅ ÐÕÂÌÉÓÈÅÒ ÉÓ -ÅǲÓ ,ÉÂÒÅÓȟ ÁÎÄ ÉÎ 
3ÐÁÉÎ ÉÔ ÉÓ #ÁÐÉÔÁǲÎ 3×ÉÎÇȢ 4ÈÅ 3ÐÁÎÉÓÈ ÅÄÉÔÉÏÎ ×ÉÌÌ ÁÌÓÏ ÂÅ ÄÉÓÔÒÉÂÕÔÅÄ ÉÎ -ÅØÉÃÏȟ #ÏÌÏÍÂÉÁȟ 0ÅÒÕȟ #ÏÓÔÁ 2ÉÃÁȟ #ÈÉÌÅȟ 5ÒÕÇÕÁÙȟ 
ÁÎÄ !ÒÇÅÎÔÉÎÁȢ  
3ÐÁÎÉÓÈ ÅÄÉÔÉÏÎȡ ÈÔÔÐÓȡȾȾÃÁÐÉÔÁÎÓ×ÉÎÇȢÃÏÍȾÌÉÂÒÏÓȾÅÌ-ÓÏÎÉÄÏ-ÄÅ-ÕÎ-ÃÁÒÁÃÏÌ-ÓÁÌÖÁÊÅ-ÁÌ-ÃÏÍÅÒȾ#ÁÔÁÌÁÎ ÅÄÉÔÉÏÎȡ ÈÔÔÐÓȡȾȾ
ÍÅÓÌÌÉÂÒÅÓȢÃÁÔȾÅÌÉÓÁÂÅÔÈ-ÔÏÖÁ-ÂÁÉÌÅÙȾχςψω-ÅÌ-ÓÏÒÏÌÌ-ÑÕÅ-ÆÁ-ÕÎ-ÃÁÒÇÏÌ-ÓÁÌÖÁÔÇÅ-ÑÕÁÎ-ÍÅÎÊÁ-ωχψψτρχσυσρυυȢÈÔÍÌ 
-ÏÒÅ ÉÎÆÏÒÍÁÔÉÏÎ ÁÂÏÕÔ ÔÈÅ ПÉÌÍ ÁÎÄ ÅÁÃÈ ÆÅÓÔÉÖÁÌ ÃÁÎ ÂÅ ÆÏÕÎÄ ÁÔ ×ÉÌÄÓÎÁÉÌПÉÌÍȢÏÒÇ 

%ÌÉÓÁÂÅÔÈ 4ÏÖÁ "ÁÉÌÅÙ   ÅÌÉÓÁÂÅÔÈÔÏÖÁÂÁÉÌÅÙȢÎÅÔ   

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂ-

- 

 

NOTICES 

4ÈÅ -ÁÌÁÃÏÌÏÇÉÃÁÌ 3ÏÃÉÅÔÙ ÏÆ ,ÏÎÄÏÎ ÈÁÓ ÉÓÓÕÅÄ Á×ÁÒÄÓ ÓÉÎÃÅ ÉÔÓ #ÅÎÔÅÎÁÒÙ ÉÎ ρωωσȢ )Î ςπρχȟ ÔÈÅÓÅ ÒÅÓÏÌÖÅÄ ÉÎÔÏ 4ÒÁÖÅÌ 
'ÒÁÎÔÓȟ 3ÅÎÉÏÒ 2ÅÓÅÁÒÃÈ 'ÒÁÎÔÓ ÁÎÄ %ÁÒÌÙ #ÁÒÅÅÒ 2ÅÓÅÁÒÃÈ 'ÒÁÎÔÓ ÐÌÕÓ ÏÔÈÅÒÓȢ )Ô ÉÓ ÅÎÃÏÕÒÁÇÉÎÇ ÔÏ ÓÅÅ ÔÈÅÓÅ Á×ÁÒÄÓ ÂÅÁÒ 
ÆÒÕÉÔȢ &ÏÕÒ Á×ÁÒÄ ×ÉÎÎÉÎÇ ÒÅÐÏÒÔÓ ÁÒÅ ÐÒÅÓÅÎÔÅÄ ÉÎ ÔÈÉÓ ÉÓÓÕÅ ɉÏÎ ÃÏÎÅ ÓÎÁÉÌÓ ÂÙ 0ÈÉÌÉÐ 6ÏÇÔ - ÐȢρσȠ ÏÎ ÐÏÐÕÌÁÔÉÏÎ ÇÅÎÅÔÉÃ 
ÄÉÖÅÒÓÉÔÙ ÏÆ ÉÎÖÁÓÉÖÅ ÁÐÐÌÅ ÓÎÁÉÌÓ- Ðρχȟ ÏÎ ÔÅÒÒÅÓÔÒÉÁÌ ÇÁÓÔÒÏÐÏÄÓ ÏÆ 5ÌÕ 4ÅÍÂÕÒÏÎÇ ÉÎ "ÒÕÎÅÉ ÂÙ 7ÅÒÎÅÒ ÄÅ 'ÉÅÒ - Ð ςπ ÁÎÄ 
ÏÎ ÓÈÅÌÌ ÍÉÃÒÏÓÔÒÕÃÔÕÒÅÓ ÏÆ ÐÌÁÎËÔÏÎÉÃ ÇÁÓÔÒÏÐÏÄÓ ÂÙ 0ÁÕÌÁ 2ÁÍÏÓ-3ÉÌÖÁ- ÐȢ ςςɊȢ )Ô ÉÓ ÄÉÓÁÐÐÏÉÎÔÉÎÇ ÈÏ×ÅÖÅÒȟ ÔÈÁÔ ÔÈÅÒÅ ×ÅÒÅ 
ÎÏ ÓÕÂÍÉÓÓÉÏÎÓ ÆÏÒ ÔÈÅ !ÎÎÕÁÌ !×ÁÒÄ ɉÆÏÒ Á 0È$ ÔÈÅÓÉÓɊ ÔÈÉÓ ÙÅÁÒȢ  )Æ ÙÏÕ ÁÒÅ Á ÓÕÐÅÒÖÉÓÏÒȟ ÐÌÅÁÓÅ ÃÏÎÓÉÄÅÒ ÔÈÉÓ Ζυππ Á×ÁÒÄȠ 
ÔÈÅ ÎÏÍÉÎÁÔÉÏÎ ÐÒÏÃÅÓÓ ÉÓ ÅÁÓÙȢ )Ô ÊÕÓÔ ÔÁËÅÓ Á ÎÏÍÉÎÁÔÉÎÇ ÌÅÔÔÅÒ ÆÒÏÍ Á ÍÅÍÂÅÒ ÏÆ ÔÈÅ 3ÏÃÉÅÔÙ ɉÐȢστɊȢ 
     -Ù ÐÅÒÓÏÎÁÌ  ÉÎÔÅÒÅÓÔ ÉÎ ÍÏÌÌÕÓÃÓ ÉÎ ÇÅÎÅÒÁÌ ÉÓ ÒÅËÉÎÄÌÅÄ ÅÁÃÈ ÙÅÁÒ ÂÙ ÔÈÅ ÅÃÌÅÃÔÉÃ ÍÉØ ÏÆ ÐÒÅÓÅÎÔÁÔÉÏÎÓ ÁÔ ÔÈÅ -ÁÌÁÃÏÌÏȤ
ÇÉÓÔȭÓ &ÏÒÕÍȢ  !Ô ÌÁÓÔ ÙÅÁÒȭÓ &ÏÒÕÍȟ ) ÔÏÏË ÔÈÅ ÅÄÉÔÏÒÉÁÌ ÌÉÂÅÒÔÙ ÏÆ ÉÎÖÉÔÉÎÇ Ô×Ï ÏÆ ÔÈÅ ÓÐÅÁËÅÒÓȟ ×ÈÏ ÐÒÅÓÅÎÔÅÄ ÓÔÕÎÎÉÎÇÌÙ ÉÌȤ
ÌÕÓÔÒÁÔÅÄ ÔÁÌËÓȟ ÔÏ ÓÕÂÍÉÔ ÁÎ ÅØÔÅÎÄÅÄ ÁÒÔÉÃÌÅȟ ÁÓ ÏÐÐÏÓÅÄ ÔÏ ÁÂÓÔÒÁÃÔÓ ×ÈÉÃÈ ÁÐÐÅÁÒÅÄ ÉÎ ÔÈÅ ÌÁÓÔ ÉÓÓÕÅ ÏÆ 4ÈÅ -ÁÌÁÃÏÌÏÇÉÓÔȢ  
"ÏÔÈ ÁÒÔÉÃÌÅÓ ÒÅÁÃÈ ÂÅÙÏÎÄ ÍÁÌÁÃÏÌÏÇÙɂÆÏÒ ÅØÁÍÐÌÅȟ ÔÈÁÔ ÏÆ #ÅÓÓÁ 2ÁÕÃÈ ÉÎÔÏ ÔÈÅ ÒÅÁÌÍÓ ÏÆ #ÉÔÉÚÅÎ 3ÃÉÅÎÃÅɉÐȢ ςσɊ ÁÎÄ ÔÈÁÔ 
ÏÆ !ÌÅØ "ÁÌÌ ÉÎÔÏ ÔÅÃÈÎÉÃÁÌ ÄÅÖÅÌÏÐÍÅÎÔÓ ÉÎ ÖÉÓÕÁÌÉÓÉÎÇ ÓÃÉÅÎÃÅ ÏÖÅÒ ÔÈÅ ÌÁÓÔ Ô×ÅÎÔÙ ÙÅÁÒÓ ɉÐȢ ςψɊȢ   
    &ÉÎÁÌÌÙȟ ÐÌÅÁÓÅ ÄÏÎȭÔ ÆÏÒÇÅÔ ÔÈÁÔ Ô×Ï ÅØÃÅÌÌÅÎÔ ÍÅÅÔÉÎÇÓ ÁÒÅ ÉÎ ÐÒÏÓÐÅÃÔȢ &ÉÒÓÔÌÙȟ ÔÈÅ -ÁÌÁÃÏÌÏÇÉÓÔÓ &ÏÒÕÍ ÉÓ ÁÐÐÒÏÁÃÈÉÎÇ 
ÆÁÓÔ ɉ4ÈÕÒÓÄÁÙ ςρÓÔ .ÏÖÅÍÂÅÒ ςπρω ÁÔ ÔÈÅ .ÁÔÉÏÎÁÌ (ÉÓÔÏÒÙ -ÕÓÅÕÍ ÉÎ ,ÏÎÄÏÎɂÓÅÅ ÐȢσρɊȢ )Î ÔÈÅ ÎÅ× ÙÅÁÒȟ ÁÌÏÎÇÓÉÄÅ ÔÈÅ 
!'- ÔÈÅÒÅ ×ÉÌÌ ÂÅ Á ÃÏÎÆÅÒÅÎÃÅ ÏÎ ÔÈÅ ÔÈÅ "ÉÏÌÏÇÙ ÏÆ ,ÉÍÐÅÔÓ ɉρχÔÈ ÔÏ ρωÔÈ -ÁÒÃÈ ςπςπ - ÓÅÅ ÐÁÇÅ τɊȢ 4ÈÉÓ ÉÓ ÔÈÅ ÔÈÉÒÄ ÓÕÃÈ 
ÌÉÍÐÅÔ ÃÏÎÆÅÒÅÎÃÅ ÏÒÇÁÎÉÓÅÄ ÂÙ ÔÈÅ 3ÏÃÉÅÔÙȢ 

 
 

Prof. Georges Dussart  
Canterbury Christ Church University 

Canterbury, Kent        ct1 3jz 
georges.dussart@canterbury.ac.uk 

 

TAXONOMIC/NOMENCLATURAL DISCLAIMER 
This publication is not deemed to be valid for taxonomic/nomenclatural purposes 
[see Article 8b in the International Code of Zoological Nomenclature 3rd Edition 
(1985), edited by W.D. Ride et al.]. 
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!ÎÎÏÔÁÔÅÄ ÃÁÔÁÌÏÇÕÅ ÏÆ ÔÈÅ ÔÙÐÅÓ ÏÆ 4ÒÉÐÈÏÒÉÄÁÅ ÉÎ ÔÈÅ .ÁÔÕÒÁÌ (ÉÓÔÏÒÙ -ÕÓÅÕÍȟ ,ÏÎÄÏÎ 
 

!ÆÔÅÒ ÍÏÒÅ ÔÈÁÎ ПÉÖÅ ÙÅÁÒÓ ÏÆ ×ÏÒËȟ ÔÈÅ ÃÁÔÁÌÏÇÕÅ ÏÆ ÔÙÐÅ ÓÐÅÃÉÍÅÎÓ ÏÆ 4ÒÉÐÈÏÒÉÄÁÅ ÉÎ ÔÈÅ .ÁÔÕÒÁÌ (ÉÓÔÏÒÙ -ÕÓÅÕÍ ÉÎ ,ÏÎÄÏÎ 
ÈÁÓ ПÉÎÁÌÌÙ ÂÅÅÎ ÐÕÂÌÉÓÈÅÄȡ ÈÔÔÐÓȡȾȾÚÓÅȢÐÅÎÓÏÆÔȢÎÅÔȾÁÒÔÉÃÌÅȾσςψπσȾÌÉÓÔȾρȾȢ  4ÈÅ ÐÁÐÅÒ ÉÓ ÏÐÅÎ ÁÃÃÅÓÓȟ ËÉÎÄÌÙ ÆÕÎÄÅÄ ÂÙ ÔÈÅ 
5ÎÉÖÅÒÓÉÔÙ ÏÆ 6ÉÅÎÎÁȢ !ÌÍÏÓÔ ρυπ ÐÁÇÅÓ ÁÎÄ ρσς ÓÐÅÃÉÅÓ ÆÒÅÅ ÔÏ ÅÎÊÏÙȦ 

$ÒȢ 0ÁÏÌÏ 'Ȣ !,"!./ȟ 0ÈȢ$Ȣ    5ÎÉÖÅÒÓÉÔÙ ÏÆ 6ÉÅÎÎÁ       ÐÁÏÌÏȢÁÌÂÁÎÏΆÕÎÉÖÉÅȢÁÃȢÁÔ 

------------------------------------------------------------------------------------------------------------------------------------------------------------- 
 
 
0ÅÁÒÌÓ ÏÆ 7ÉÓÄÏÍȱȟ ÔÃÏÎÆÅÒÅÎÃÅ ÏÎ ÍÏÌÌÕÓÃÁÎ ÇÅÎÏÍÉÃÓȟ ÔÈÅ 2ÏÙÁÌ 3ÏȤ
ÃÉÅÔÙ ÏÆ ,ÏÎÄÏÎ  
 

4ÈÅ ÄÒÁÆÔ ÐÒÏÇÒÁÍÍÅ ÉÓ ÎÏ× ÏÕÔ ÆÏÒ ͼ0ÅÁÒÌÓ ÏÆ 7ÉÓÄÏÍȱȟ ÔÈÅ ПÉÒÓÔ ÃÏÎÆÅÒȤ
ÅÎÃÅ ÆÏÃÕÓÅÄ ÏÎ ÍÏÌÌÕÓÃÁÎ ÇÅÎÏÍÉÃÓȟ ÁÔ ÔÈÅ 2ÏÙÁÌ 3ÏÃÉÅÔÙ ÏÆ ,ÏÎÄÏÎȭÓ 
#ÈÉÃÈÅÌÅÙ (ÁÌÌȟ 5+ȟ ρφÔÈ-ρχÔÈ 3ÅÐÔÅÍÂÅÒ ςπρωȢ #Ï-ÏÒÇÁÎÉÓÅÄ ÂÙ $Ò !ÎÇÕÓ 
$ÁÖÉÓÏÎȟ 5ÎÉÖÅÒÓÉÔÙ ÏÆ .ÏÔÔÉÎÇÈÁÍ ÁÎÄ $Ò -ÁÕÒÉÎÅ .ÅÉÍÁÎȟ 5ÎÉÖÅÒÓÉÔÙ ÏÆ 
)Ï×ÁȢ 7ÈÉÌÅ ÁÌÌ ÓÐÅÁËÅÒ ÓÌÏÔÓ ÈÁÖÅ ÂÅÅÎ ÁÌÌÏÃÁÔÅÄȟ ×Å ÓÔÉÌÌ ÈÁÖÅ ÐÌÅÎÔÙ ÏÆ 
ÓÐÁÃÅ ÆÏÒ ÁÔÔÅÎÄÅÅÓȢ 0ÏÓÔÅÒÓ ×ÅÌÃÏÍÅȢ 0ÌÅÁÓÅ ÒÅÑÕÅÓÔ ÁÎ ÉÎÖÉÔÅ ÖÉÁ ÔÈÅ 2ÏÙÁÌ 
3ÏÃÉÅÔÙ ×ÅÂ ÐÁÇÅȡ ÈÔÔÐÓȡȾȾÒÏÙÁÌÓÏÃÉÅÔÙȢÏÒÇȾÓÃÉÅÎÃÅ-ÅÖÅÎÔÓ-ÁÎÄ-
ÌÅÃÔÕÒÅÓȾςπρωȾπωȾÐÅÁÒÌÓ-ÏÆ-×ÉÓÄÏÍȾȢ 4ÈÅÒÅ ÉÓ ÎÏ ÒÅÇÉÓÔÒÁÔÉÏÎ ÆÅÅȢ 7Å ÁÎȤ
ÔÉÃÉÐÁÔÅ ÔÈÁÔ ÓÏÍÅ ÆÕÎÄÉÎÇ ÍÁÙ ÂÅ ÁÖÁÉÌÁÂÌÅȟ ÅÓÐÅÃÉÁÌÌÙ ÔÏ ÅÁÒÌÙ-ÃÁÒÅÅÒ ÓÃÉÅÎȤ
ÔÉÓÔÓ - ÅÍÁÉÌ !ÎÇÕÓ ÆÏÒ 5+Ⱦ%5-ÂÁÓÅÄ ÓÃÉÅÎÔÉÓÔÓ ÁÎÄ -ÁÕÒÉÎÅ ÆÏÒ ÇÒÁÄÕÁÔÅ 
ÓÔÕÄÅÎÔÓ ÏÒ ÐÏÓÔÄÏÃÓ ×ÈÏ ÁÒÅ 53 ÃÉÔÉÚÅÎÓ ÏÒ ÇÒÅÅÎ-ÃÁÒÄ ÈÏÌÄÅÒÓȢ 
 #ÏÎПÉÒÍÅÄ ÓÐÅÁËÅÒÓȡ  -ÅÎÎÏ 3ÃÈÉÌÔÈÕÉÚÅÎ ͽÓÃÈÉÌÔÈÕÉÚÅÎȟ 3ÕÚÁÎÎÅ 3ÁÅÎËÏ ȟ 
*ÅÁÎÎÅ 3ÅÒÂ ͽÊÅÁÎÎÅͺÓÅÒÂȟ -ÁÒË "ÌÁØÔÅÒȟ #ÁÒÒÉÅ !ÌÂÅÒÔÉÎ ͽ#ÁÒÒÉÅ/ÃÔÏȟ *ÉÎ 
3ÕÎȟ -ÁÔÔ ,ÏÏÓÅ ͽÍÁÔÔÌÏÏÓÅȟ !ÎÄÒÅ× #ÁÌÃÉÎÏ ͽ!ÎÄÒÅ×#ÁÌÃÉÎÏȟ -ÁÒÉÎÁ 
0ÁÎÏÖÁȟ .ÏÒÉÙÕËÉ 3ÁÔÏÈȟ -ÁÒÉÅ-!ÇÎÅÓ #ÏÕÔÅÌÌÅÃȟ 0ÅÔÅÒ &ÉÅÌÄÓ ͽÐÅÔÅÒÄПÉÅÌÄÓȟ 
-ÁÕÒÉÎÅ .ÅÉÍÁÎ ͽÍÎÅÉÍÁÎ ɉÃÏ-ÏÒÇÁÎÉÓÅÒɊȟ #ÏÅÎ !ÄÅÍÁȟ /ÔÔÏ 3ÅÐÐÁÌÁ 
ͽÏÔÔÏͺÓÅÐÐÁÌÁȟ -ÉÃÈÁÅÌ -Ã#ÁÒÔÎÅÙȟ 9ÁÌÅ 0ÁÓÓÁÍÁÎÅËȟ +ÉÍ 0ÅÒÒÙȟ 8ÉÍÉÎÇ 
'ÕÏȟ !ÎÇÕÓ $ÁÖÉÓÏÎ ͽÁÎÇÕÓͺÄÁÖÉÓÏÎ ɉÃÏ-ÏÒÇÁÎÉÓÅÒɊ 
0ÒÏÖÉÓÉÏÎÁÌ ÐÒÏÇÒÁÍÍÅȡ ÈÔÔÐÓȡȾȾÒÏÙÁÌÓÏÃÉÅÔÙȢÏÒÇȾÓÃÉÅÎÃÅ-ÅÖÅÎÔÓ-ÁÎÄ-
ÌÅÃÔÕÒÅÓȾςπρωȾπωȾÐÅÁÒÌÓ-ÏÆ-×ÉÓÄÏÍȾ 

$Ò !ÎÇÕÓ $ÁÖÉÓÏÎȟ 5ÎÉÖÅÒÓÉÔÙ ÏÆ .ÏÔÔÉÎÇÈÁÍ 
ɉÁÎÇÕÓȢÄÁÖÉÓÏÎΆÎÏÔÔÉÎÇÈÁÍȢÁÃȢÕËɊ ÁÎÄ $Ò -ÁÕÒÉÎÅ .ÅÉÍÁÎȟ 5ÎÉÖÅÒÓÉÔÙ ÏÆ 
)Ï×Á ɉÍÁÕÒÉÎÅ-ÎÅÉÍÁÎΆÕÉÏ×ÁȢÅÄÕɊȢ 

 
 
 
 
ɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂɂ  
 

(ÁÒÄÃÏÐÙ ÐÕÂÌÉÃÁÔÉÏÎÓ ÏÆ ÔÈÅ &7'.! 0ÒÏÊÅÃÔ  
 

7Å ÁÒÅ ÐÌÅÁÓÅÄ ÔÏ ÁÎÎÏÕÎÃÅ ÔÈÁÔ ÔÈÅ ПÉÒÓÔ ÈÁÒÄÃÏÐÙ ÐÕÂÌÉÃÁÔÉÏÎÓ ÏÆ ÔÈÅ &7'.! 0ÒÏÊÅÃÔ ÁÒÅ ÎÏ× ÁÖÁÉÌÁÂÌÅ ÆÒÏÍ ÁÌÌ ÔÈÅ ÕÓÕÁÌ 
ÏÎÌÉÎÅ ÏÕÔÌÅÔÓȟ ÁÎÄ ÄÉÒÅÃÔÌÙ ÆÒÏÍ ÔÈÅ ÐÕÂÌÉÓÈÅÒ ÁÔ Á ÓÕÂÓÔÁÎÔÉÁÌ ÄÉÓÃÏÕÎÔȢ 6ÏÌÕÍÅ ρȟ ÂÙ $ÉÌÌÏÎȟ !ÓÈÔÏÎȟ 2ÅÅÖÅÓȟ 3ÍÉÔÈȟ 3ÔÅ×ÁÒÔ 
ÁÎÄ 7ÁÔÓÏÎȟ ÒÅÐÏÒÔÓ ÔÈÅ ÒÅÓÕÌÔÓ ÏÆ Á ÃÏÍÐÒÅÈÅÎÓÉÖÅ ÓÕÒÖÅÙ ÏÆ ÔÈÅ ÆÒÅÓÈ×ÁÔÅÒ ÓÎÁÉÌ ÆÁÕÎÁ ÃÏÎÄÕÃÔÅÄ ÉÎ !ÔÌÁÎÔÉÃ ÄÒÁÉÎÁÇÅÓ 
ÆÒÏÍ 'ÅÏÒÇÉÁ ÔÈÒÏÕÇÈ 0ÅÎÎÓÙÌÖÁÎÉÁȟ ÐÒÏÖÉÄÉÎÇ Á ÆÕÌÌ-ÃÏÌÏÒ ПÉÇÕÒÅÓȟ Á ÄÉÃÈÏÔÏÍÏÕÓ ËÅÙȟ ÒÁÎÇÅ ÍÁÐÓȟ ÁÎÄ ÎÁÔÕÒÁÌ ÈÉÓÔÏÒÙ ÎÏÔÅÓ 
ÆÏÒ ÁÌÌ χπ ÓÐÅÃÉÅÓ ÒÅÃÏÖÅÒÅÄȟ ÕÐÄÁÔÉÎÇ ÔÈÅ ÔÁØÏÎÏÍÙ ÔÏ ÍÏÄÅÒÎ ÓÔÁÎÄÁÒÄÓȢ  ! ÎÅ×ȟ ÏÂÊÅÃÔÉÖÅ ÓÙÓÔÅÍ ÏÆ ÃÏÎÓÅÒÖÁÔÉÏÎ ÓÔÁÔÕÓ 
ÒÁÎËÉÎÇ ÉÓ ÐÒÏÐÏÓÅÄȟ ÁÎÄ Á ÎÅ× ÓÐÅÃÉÅÓ ÏÆ ÐÌÅÕÒÏÃÅÒÉÄ ÓÎÁÉÌ ÄÅÓÃÒÉÂÅÄ ÉÎ ÔÈÅ ÁÐÐÅÎÄÉØȢ  !ÃÃÏÍÐÁÎÙÉÎÇ ÔÈÅ 6ÏÌÕÍÅ ρ ÓÕÒÖÅÙ 
ÁÒÅ ÔÈÒÅÅ ÖÏÌÕÍÅÓ ÏÆ ÅÓÓÁÙÓ ÉÎÔÅÎÄÅÄ ÔÏ ÓÕÐÐÏÒÔ ÔÈÅ ÓÃÉÅÎÔÉПÉÃ ПÉÎÄÉÎÇÓȟ ÏÆÆÅÒÉÎÇ ÁÄÄÉÔÉÏÎÁÌ ÅÖÏÌÕÔÉÏÎÁÒÙȟ ÅÃÏÌÏÇÉÃÁÌȟ ÁÎÄ ÓÙÓȤ
ÔÅÍÁÔÉÃ ÎÏÔÅÓ ÆÏÒ ÔÈÅ ÆÁÕÎÁȢ  6ÏÌÕÍÅ ς ÃÏÌÌÅÃÔÓ ςω ÅÓÓÁÙÓ ÏÎ ÔÈÅ ÓÙÓÔÅÍÁÔÉÃÓ ÁÎÄ ÅÖÏÌÕÔÉÏÎ ÏÆ ÔÈÅ ÆÒÅÓÈ×ÁÔÅÒ ÐÕÌÍÏÎÁÔÅÓ ÏÆ 
.ÏÒÔÈ !ÍÅÒÉÃÁȟ 6ÏÌÕÍÅ σ ÃÏÍÐÒÉÓÅÓ σχ ÅÓÓÁÙÓ ÏÎ ÔÈÅ ÓÙÓÔÅÍÁÔÉÃÓ ÁÎÄ ÅÖÏÌÕÔÉÏÎ ÏÆ ÔÈÅ ÐÒÏÓÏÂÒÁÎÃÈÓȟ ÁÎÄ 6ÏÌÕÍÅ τ ÃÏÌÌÅÃÔÓ 
σψ ÅÓÓÁÙÓ ÒÅÖÉÅ×ÉÎÇ ÅÃÏÌÏÇÉÃÁÌ ÁÎÄ ÂÉÏÇÅÏÇÒÁÐÈÉÃÁÌ ÔÈÅÍÅÓȢ  !ÌÌ ÆÏÕÒ ÖÏÌÕÍÅÓ ÁÒÅ ÁÖÁÉÌÁÂÌÅ ÆÏÒ Á ÐÁÃËÁÇÅ ÐÒÉÃÅ ÏÆ ΑωωȢωυ 

CONTINUED > 

N
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mailto:maurine-neiman@uiowa.edu


Page 4 
Number  71 (August 2018) The Malacologist 

 

   

 
 
 
 
 
 
 
Limpets 2020: Biology of Limpets: evolution, adaptation, ecology and 

environmental impacts 
 

(Joint Meeting of the Malacological Society of London and the Marine Biological Association UK) 

 
Second Announcement  

 
17th to 19th March 2020 

Venue: Marine Biological Association, The Laboratory, Citadel Hill, Plymouth UK, PL1 2PB 
 
 

Meeting Organisers 
Professor Steve Hawkins (Plymouth MBA & University of Southampton, UK), Professor Alan Hodgson (Rhodes Uni-
versity, South Africa), Dr Louise Firth (University of Plymouth, UK), Dr Phillip Fenberg (University of Southampton, 

UK), Mrs Hannah Parry-Wilson (MBA & University of Southampton, UK) 
 

In 1920 JH Orton published two important papers, one examining the importance of sea temperature on the breeding 
and distribution of marine animals, and the second on sex change in limpets. To mark the centenary of this work, Or-
tonôs contribution to marine biology in general and limpets in particular, we are pleased to announce Limpets 2020. 
The aim of this meeting is to provide a forum for the discussion of recent findings on all aspects of the biology of lim-
pets. Presentations of research in which limpets have been used as model animals in evolutionary, adaptational 

(morphology, physiology, reproductive biology, behaviour), ecological and environmental impact studies are especial-
ly encouraged. There will also be a general session in which papers on any aspect of molluscan or marine biology 

are welcome. 
 

NOTE: Meeting Capacity ï 80 delegates on a ñfirst come first servedò basis. 
 

Registration Fees 
 

(Registration includes tea/coffee upon arrival, refreshment breaks, poster reception (day 1), lunch (day 2 & 3), late 
afternoon Devon cream tea (on day 3) 

 
Early-Bird rates - Ã80 (Members of MBA, Malacological Society, Students) or Ã45 (without conference dinner on 

day 2): Ã90 (Non-members) or Ã55 (without conference dinner on day 2) 
Standard rates - (after November 1st), Ã90 (Members etc.), Ã100 (Non-members) 

Ã35 for additional guest or partner to Conference Dinner 
 

Deadline dates 

 

Abstract or Presentation Title Submission ï by September 1st 2019 (or as soon as possible after) 
Early Bird Registration ï by November 1st 2019 

 
Student Travel Grants 

 

The Malacological Society of London have a limited number of travel grants available to students presenting at the 
meeting. For applications go to http://malacsoc.org.uk/awards-and-grants/travel-grants/ 
MBA Student Members attending will be eligible to apply for MBA meeting bursaries (registration cost / travel as-
sistance up to Ã200). There will be three opportunities to apply; this summer, late autumn & early 2020. 

 
      Registration closes on January 31st 2020 or at 80 delegates 

N
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Provisional Programme 
  

Day 1     12.30 ï 13.30 Arrival & Registration, tea/coffee  
13.30 ï 15.30 Welcome, Keynote Paper,  
General Open Session ("Orton and his legacy - molluscan and marine biological talks on any aspect 
that would have interested Orton")  
15.30 ï 16.00 Tea/Coffee 
16.00 ï 17.00 AGM of Malacological Society of London 
16.00 ï 17.00 Poster Session 
17.00 ï 18.00 Open Session 
18.00 ï 18.30 Keynote Paper  
Evening Free to explore Barbican pubs and restaurants. 

 
Day 2     09.30 ï 10.00 Keynote Paper 

10.00 ï 11.00 Limpet Session 1 
11.00 ï 11.30 Tea/Coffee 
11.30 ï 13.00 Limpet Session 2 
13.00 ï 14.00 Lunch 
14.00 ï 15.30 Limpet Session 3 
15.30 ï 16.00 Tea/Coffee 
16.00 ï 17.30 Limpet Session 4 
17.30 ï 18.00 Keynote Paper 
18.00 ï 18.30 Posters 
Conference Dinner at MBA (19.00 for 19.30) 
 

Day 3     09.30 ï 10.00 Keynote Paper 
10.00 ï 11.00 Limpet Session 5 
11.00 ï 11.30 Tea/Coffee 
11.30 ï 13.00 Limpet Session 6 
13.00 ï 14.00 Lunch 
14.00 ï 15.30 Limpet Session 7 
15.30 ï 16.00 Keynote Paper 
16.00 ï 16.10 Concluding Remarks 
16.10 ï Devon Cream Tea & Conference Ends 
Delegates return home or meet informally in the evening 

 
Contributed Spoken Papers ï 15 minutes are currently allocated, speakers should allow at least 3 minutes for ques-
tions. 
 
Poster Papers ï Posters should be A0 in size and portrait orientation. 
 
How to Register For Limpets 2020 
 

Go to https://www.eventbrite.co.uk/e/limpets-2020-biology-of-limpets-evolution-adaptation-ecology-environmental
-impacts-tickets-60205706890 
Then click on the Tickets button 
 
Accommodation 
 

Delegates should make their own accommodation arrangements as there are many Hotels and Bed & Breakfast es-
tablishments in the city that are within walking distance of the MBA. Special rates are available to delegates at 
some, if visiting the MBA is mentioned at time of booking (see attached list).  
 
Transportation 
 

If overseas delegates do not wish to drive to Plymouth (about 3.5 hrs), those flying into Heathrow airport can reach 
Plymouth either by bus (e.g. National Express, journey time = about 4hrs 15 minutes) or GWR train (about 4 hrs via 
Heathrow Express to Paddington or Railair Bus to Reading). Bristol Airport has links by bus (direct Falcon bus) and 
train (via Bristol Templemeads) to Plymouth. There will be no parking available at the MBA except for disabled 
access. There are smaller regional airports at Newquay or Exeter. Gatwick is best avoided, but there is a train from 
Gatwick to Reading for connections to Plymouth on GWR.  

N
 

https://www.eventbrite.co.uk/e/limpets-2020-biology-of-limpets-evolution-adaptation-ecology-environmental-impacts-tickets-60205706890
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Abstract or Title Submission (Deadline by September 1st 2019 or as soon as possible after) 
 
Abstracts should be submitted by email to Alan Hodgson (a.hodgson@ru.ac.za) as an MS Word document. When 
submitting the abstract please indicate whether you would like to present as a spoken paper or poster paper.  
NB: please also indicate whether you would prefer your presentation to be in one of the ñOpenò sessions on Day 1, 
or in the ñLimpetò sessions (Days 2 and 3). 
 
Abstracts should be about 200 words in length (excluding title, author name(s) & affiliation(s)) and in 12 point 
Times New Roman font. Format abstracts as follows:- 
 
Title (in bold, left justified) 
Author(s) name(s) (first name and surname i.e. James Orton, Alan Southward & James Dodd) (in bold, left 
justified. Where more than one author use an asterisk (*) to indicate presenting author) 
Affiliations (in italics) 
 
Body of Abstract (about 200 words, left justify only, do not use paragraphs).  
 
Abstracts will appear in the August issue of The Malacologist. Papers from the meeting will not be published in a 
special issue but delegates are encouraged to submit their work to either Journal of Molluscan Studies or the Journal 
of the Marine Biological Association of the UK. 
 
 

 
 

Meeting sponsor University of Plymouth Marine Institute 
 

AGM of the Malacological Society of London 2019, Eike Neubert 
presenting. The President of the Council , John Grahame is at bottom right, 
next to Philip Hollyman. 

N
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/Î ÂÅÈÁÌÆ ÏÆ ÔÈÅ /ÒÇÁÎÉÚÉÎÇ #ÏÍÍÉÔÔÅÅ ÏÆ ÔÈÅ 4ÈÉÒÄ !ÒÇÅÎÔÉÎÅ #ÏÎÇÒÅÓÓ ÏÆ -ÁÌÁÃÏÌÏÇÙ ɉσ#!-Ɋ ÁÎÄ ÔÈÅ !ÓÏÃÉÁÃÉÏǲÎ !ÒÇÅÎÔÉÎÁ 
ÄÅ -ÁÌÁÃÏÌÏÇąǲÁȟ ) ÈÁÖÅ ÔÈÅ ÐÌÅÁÓÕÒÅ ÏÆ ÉÎÖÉÔÉÎÇ ÙÏÕ ÔÏ ÔÈÅ σ#!-ȟ ×ÈÉÃÈ ×ÉÌÌ ÔÁËÅ ÐÌÁÃÅ ÉÎ ÔÈÅ ÃÉÔÙ ÏÆ "ÁÈąǲÁ "ÌÁÎÃÁ ɉ!ÒÇÅÎÔÉÎÁɊ 
ÆÒÏÍ $ÅÃÅÍÂÅÒ τ ÔÏ φȟ ςπρωȟ ÁÔ ÔÈÅ 5ÎÉÖÅÒÓÉÄÁÄ .ÁÃÉÏÎÁÌ ÄÅÌ 3ÕÒȢ 4ÈÉÓ ÃÏÎÇÒÅÓÓ ÉÓ ÏÒÇÁÎÉÚÅÄ ÂÙ ÔÈÅ !ÒÇÅÎÔÉÎÅ !ÓÓÏÃÉÁÔÉÏÎ ÏÆ 
-ÁÌÁÃÏÌÏÇÙ ÁÎÄ ÂÒÉÎÇÓ ÔÏÇÅÔÈÅÒ ÍÏÓÔ ÏÆ ÔÈÅ ÍÁÌÁÃÏÌÏÇÉÓÔÓ ÆÒÏÍ !ÒÇÅÎÔÉÎÁ ÁÎÄ ÓÅÖÅÒÁÌ ÃÏÌÌÅÁÇÕÅÓ ÆÒÏÍ ÎÅÉÇÈÂÏÕÒÉÎÇ ÃÏÕÎȤ
ÔÒÉÅÓȢ  )Ô ×ÏÕÌÄ ÂÅ ÎÉÃÅ ÔÏ ÓÈÁÒÅ ÃÏÎÆÅÒÅÎÃÅÓȟ ÓÙÍÐÏÓÉÕÍÓȟ ×ÏÒËÓÈÏÐÓȟ ÔÁÌËÓ ÁÎÄ ÐÏÓÔÅÒÓȢ 

9ÏÕ ÃÁÎ ÖÉÓÉÔ ÏÕÒ ×ÅÂÓÉÔÅ ɉÈÔÔÐȡȾȾÍÁÌÁÃÏÁÒÇÅÎÔÉÎÁȢÃÏÍȢÁÒɊ ÁÎÄ ÏÕÒ ÆÁÃÅÂÏÏË !ÓÏÃÉÁÃÉÏǲÎ !ÒÇÅÎÔÉÎÁ ÄÅ -ÁÌÁÃÏÌÏÇąǲÁɉ ÈÔÔÐÓȡȾȾ
×××ȢÆÁÃÅÂÏÏËȢÃÏÍȾ!ÓÏÃÉÁÃÉÏÎ-!ÒÇÅÎÔÉÎÁ-ÄÅ--ÁÌÁÃÏÌÏÇÉÁ-ρςφφψωπχτρππφψρȾ Ɋ ÔÏ ËÅÅÐ ÕÐ ÔÏ ÄÁÔÅ ×ÉÔÈ ÔÈÅ ÌÁÔÅÓÔ ÎÅ×ÓȢ 

$ÒȢ 0ÁÂÌÏ 2Ȣ -ÁÒÔþÎ       Universidad Nacional del Sur,     Argentina 

 

-ÅÍÂÅÒÓÈÉÐ ɉÒÅÐÏÒÔ ÂÙ 4ÏÍ 7ÈÉÔÅɊ 
 

4ÈÅ ÉÎÔÒÏÄÕÃÔÉÏÎ ÏÆ ÎÅ× '$02 ÌÅÇÉÓÌÁÔÉÏÎ ÌÁÓÔ ÙÅÁÒ ÒÅÑÕÉÒÅÄ ÔÈÅ -3, ÔÏ ÄÅÖÅÌÏÐ Á ÐÒÉÖÁÃÙ ÐÏÌÉÃÙ ÔÈÁÔ ÂÏÔÈ ÐÒÏÔÅÃÔÅÄ ÔÈÅ 
ÒÉÇÈÔÓ ÏÆ ÉÔÓ ÍÅÍÂÅÒÓ ÁÎÄ ÁÌÌÏ×ÅÄ ÉÔ ÔÏ ÃÏÎÔÉÎÕÅ ÔÏ ÏÐÅÒÁÔÅ ÉÎ ÔÈÅ ÉÎÔÅÒÅÓÔÓ ÏÆ ÔÈÏÓÅ ÍÅÍÂÅÒÓȢ 4ÈÅ ÒÅÓÕÌÔÉÎÇ ÐÏÌÉÃÙ ×ÁÓ 
ÄÒÁÆÔÅÄ ÁÆÔÅÒ ÃÏÎÓÕÌÔÉÎÇ ×ÉÔÈ '$02 ÐÒÏÆÅÓÓÉÏÎÁÌÓ ÁÎÄ ÔÁËÉÎÇ ÁÄÖÉÃÅ ÆÒÏÍ ÏÔÈÅÒ ÓÏÃÉÅÔÉÅÓ ÏÆ Á ÓÉÍÉÌÁÒ ÓÉÚÅȢ 4ÈÅ ÆÕÌÌ ÔÅØÔ ÉÓ 
ÁÖÁÉÌÁÂÌÅ ÖÉÁ ÔÈÅ -3, ×ÅÂÓÉÔÅȢ  -ÅÍÂÅÒÓÈÉÐ ÌÅÖÅÌÓ ÈÁÖÅ ÒÅÍÁÉÎÅÄ ÓÔÁÂÌÅ ÁÔ ÁÒÏÕÎÄ ρςπ ÍÅÍÂÅÒÓȢ  
  
&ÉÎÁÎÃÅ ÆÏÒ ÔÈÅ ПÉÎÁÎÃÉÁÌ ÙÅÁÒ ÅÎÄÉÎÇ σρÓÔ $ÅÃÅÍÂÅÒ ςπρψ ɉÒÅÐÏÒÔ ÂÙ +ÁÔÒÉÎ ,ÉÎÓÅɊ 
 

4ÈÅ ПÉÎÁÎÃÅÓ ÏÆ ÔÈÅ -ÁÌÁÃÏÌÏÇÉÃÁÌ 3ÏÃÉÅÔÙ ÈÁÖÅ ÎÏÔ ÂÅÅÎ ÐÌÅÁÓÉÎÇ ÄÕÒÉÎÇ ςπρψ ×ÉÔÈ ÁÎ ÏÖÅÒÁÌÌ ÌÏÓÓ ÏÆ ΖρτπφςȢ 4ÈÉÓ ÌÏÓÓ ÉÓ 
ÅØÐÌÁÉÎÅÄ ÂÙ Á ÌÏÓÓ ÉÎ ÔÈÅ ÉÎÖÅÓÔÍÅÎÔ ÆÕÎÄÓ ÃÁÕÓÅÄ ÂÙ ÌÏ×ÅÒÅÄ &ÉØÅÄ )ÎÔÅÒÅÓÔ ÒÁÔÅÓ ÁÎÄ ÂÙ ÔÈÅ 3ÏÃÉÅÔÙȭÓ ÒÅÓÏÕÒÃÅÓ ÕÓÅÄ 
ɉΖφτȟψËɊ ÉÎ ςπρψ ÂÅÉÎÇ ÈÉÇÈÅÒ ÔÈÁÎ ÔÈÅÉÒ ÉÎÃÏÍÉÎÇ ÒÅÓÏÕÒÃÅÓ ɉΖυσȟψËɊȢ 4ÈÅ ÉÎÃÒÅÁÓÅÄ ÒÅÓÏÕÒÃÅ ÕÓÅ ÉÓ ÌÉÎËÅÄ ÔÏ ÔÈÅ ÅØÐÅÎÓÅÓ 
ÆÏÒ ÔÈÅ Ô×Ï ÁÎÎÉÖÅÒÓÁÒÙ ÒÅÓÅÁÒÃÈ ÍÅÅÔÉÎÇÓȢ 4ÈÅ 3ÏÃÉÅÔÙȭÓ ÏÖÅÒÁÌÌ ÃÁÒÒÉÅÄ ÆÏÒ×ÁÒÄ ÆÕÎÄÓ ÒÅÍÁÉÎ ÈÅÁÌÔÈÙ ×ÉÔÈ ΖσςυȟπωσȢ 
     /ÕÒ ÉÎÖÅÓÔÍÅÎÔÓ ÈÁÄ ÁÎ ÏÖÅÒÁÌÌ ÌÏÓÓ ÏÆ Ζσȟπωψ ɉÃÏÍÐÁÒÉÎÇ ÍÁÒËÅÔ ÖÁÌÕÅ ÁÔ σρ $ÅÃÅÍÂÅÒ ςπρχ ×ÉÔÈ ÍÁÒËÅÔ ÖÁÌÕÅ ÁÔ σρ 
$ÅÃÅÍÂÅÒ ςπρψɊȟ ×ÉÔÈ ÔÈÅ #/)& )ÎÖÅÓÔÍÅÎÔ &ÕÎÄ ÍÁËÉÎÇ Á ÇÁÉÎ ÏÆ Ζρȟςυω ÁÎÄ ÔÈÅ #/)& &ÉØÅÄ )ÎÔÅÒÅÓÔ &ÕÎÄ Á ÌÏÓÓ ÏÆ ΖτσυψȢ 
$ÕÒÉÎÇ ςπρψȟ ÎÏ ÆÕÎÄÓ ×ÅÒÅ ÔÒÁÎÓÆÅÒÒÅÄ ÆÒÏÍ ÔÈÅ ÃÕÒÒÅÎÔ ÁÃÃÏÕÎÔ ÔÏ ÓÁÖÉÎÇÓ ÁÃÃÏÕÎÔÓȢ 
     3ÅÐÁÒÁÔÅÌÙȟ ÔÈÅ ÐÒÏПÉÔ-ÓÈÁÒÅ ÆÒÏÍ ÔÈÅ ÐÕÂÌÉÃÁÔÉÏÎ ÏÆ ÔÈÅ *ÏÕÒÎÁÌ ÏÆ -ÏÌÌÕÓÃÁÎ 3ÔÕÄÉÅÓ ÉÎ ςπρψ ÐÒÏÖÉÄÅÄ ÔÈÅ 3ÏÃÉÅÔÙ ×ÉÔÈ ÔÈÅ 
ÍÁÊÏÒÉÔÙ ÏÆ ÉÔÓ ÉÎÃÏÍÅ ÃÏÎÔÒÉÂÕÔÉÎÇ ΖτσȢςËȢ 4ÈÅ %ÄÉÔÏÒ ÏÆ ÔÈÅ *ÏÕÒÎÁÌȟ $Ò $ÁÖÉÄ 2ÅÉÄȟ ÁÎÄ ÔÈÅ !ÓÓÉÓÔÁÎÔ %ÄÉÔÏÒÓ ÁÒÅ ÔÏ ÂÅ ÃÏÍȤ
ÍÅÎÄÅÄ ÆÏÒ ÔÈÅÉÒ ÈÁÒÄ ×ÏÒË ÃÏÎÔÒÉÂÕÔÉÎÇ ÔÏ ÔÈÅ ÐÕÂÌÉÃÁÔÉÏÎ ÏÆ ÏÕÒ ÓÃÉÅÎÔÉПÉÃ ÊÏÕÒÎÁÌȢ )Î ÁÄÄÉÔÉÏÎȟ ÓÁÌÅÓ ÏÆ ÔÈÅ ÄÉÇÉÔÁÌ ÁÒÃÈÉÖÅÓ 
ÐÒÏÖÉÄÅÄ ÏÖÅÒ ΖτȢςË ÏÆ ÉÎÃÏÍÅȢ 
     )Î ςπρψȟ ÃÅÌÅÂÒÁÔÉÎÇ ρςυ ÙÅÁÒÓ ÏÆ ÔÈÅ -ÁÌÁÃÏÌÏÇÉÃÁÌ 3ÏÃÉÅÔÙ ÏÆ ,ÏÎÄÏÎ ÁÎÄ ÔÈÅ ςπÔÈ -ÁÌÁÃÏÌÏÇÉÃÁÌ &ÏÒÕÍȟ ÍÏÒÅ ÆÕÎÄÓ 
×ÅÒÅ ÕÓÅÄ ÆÏÒ Á×ÁÒÄÓ ɉΖσρȢρËɊ ÉÎ ςπρψ ÃÏÍÐÁÒÅÄ ÔÏ ΖςςȢφË ςπρχȟ ×ÉÔÈ  ÒÅÓÅÁÒÃÈ Á×ÁÒÄÓȟ ÔÒÁÖÅÌ Á×ÁÒÄÓ ÔÏ ÓÏÃÉÅÔÙ ÍÅÅÔÉÎÇÓ 
ɉ!'- ÁÎÄ -ÏÌÌÕÓÃÁÎ &ÏÒÕÍɊ ÉÎÃÒÅÁÓÅÄ ×ÈÉÌÅ ÔÈÅ ÓÐÅÎÄÉÎÇ ÏÎ ÔÒÁÖÅÌ Á×ÁÒÄÓ ÄÅÃÒÅÁÓÅÄȢ 4ÈÅ 3ÏÃÉÅÔÙ ÓÐÅÎÔ ÏÖÅÒÁÌÌ ÏÖÅÒ ΖρπË 
ÍÏÒÅ ÍÏÎÅÙ ÉÎ ςπρψ ÃÏÍÐÁÒÅÄ ÔÏ ςπρχ ÍÁÉÎÌÙ ÂÁÓÅÄ ÏÎ ÍÅÅÔÉÎÇ ÃÈÁÒÇÅÓ ɉÈÏÓÔÉÎÇ Ô×Ï ÁÎÎÉÖÅÒÓÁÒÙ ÍÅÅÔÉÎÇÓɊ ÁÎÄ *-3 ÃÏÌȤ
ÏÕÒ ПÉÇÕÒÅÓ ÁÎÄ -3, ÉÎÔÅÒÎÁÌ ÍÁÎÕÓÃÒÉÐÔ ÅÄÉÔ ÃÈÁÒÇÅÓȢ )Î ςπρψ ×Å ×ÅÒÅ ÃÈÁÒÇÅÄ ÓÉÇÎÉПÉÃÁÎÔÌÙ ÌÅÓÓ ÂÙ /50 ÆÏÒ *-3 ÅØÐÅÎÓÅÓȢ 
 
-ÅÅÔÉÎÇÓ   
ρςυÔÈ !'- 3ÙÍÐÏÓÉÕÍ ÏÎ .Å× 0ÅÒÓÐÅÃÔÉÖÅÓ ÉÎ %ÖÏÌÕÔÉÏÎ ÉÎ -ÏÌÌÕÓÃÓ ɀ Á ÓÙÍÐÏÓÉÕÍ ÃÏ-ÈÏÓÔÅÄ ÂÙ ÔÈÅ 3ÏÃÉÅÔÙ ÔÏÇÅÔÈÅÒ 
×ÉÔÈ ÔÈÅ .ÁÔÕÒÁÌ (ÉÓÔÏÒÙ -ÕÓÅÕÍȢ 3ÉØ ÉÎÔÅÒÎÁÔÉÏÎÁÌ ÓÐÅÁËÅÒÓ ÇÁÖÅ ÐÒÅÓÅÎÔÁÔÉÏÎÓ ÒÁÎÇÉÎÇ ÆÒÏÍ Ȭ3ÈÅÌÌ ÆÕÎÃÔÉÏÎ ÁÎÄ ÔÈÅ ÈÉÓÔÏȤ
ÒÙ ÏÆ ÌÉÆÅȭ ɉ0ÒÏÆȢ 'ÅÅÒÁÔ *Ȣ 6ÅÒÍÅÉÊɊ ÔÈÒÏÕÇÈ Ȭ6ÅÎÏÍÏÕÓ ПÉÓÈ-ÈÕÎÔÉÎÇ #ÏÎÕÓȭ ɉ0ÒÏÆȢ 4ÏÔÏ /ÌÉÖÅÒÁɊ ÔÏ Ȭ4ÈÅ ÍÏÌÅÃÕÌÁÒ ÂÁÓÉÓ ÏÆ 
ÍÏÌÌÕÓÃÁÎ ÂÉÏÍÉÎÅÒÁÌÉÚÁÔÉÏÎ ɉ$Ò #ÁÒÍÅÌ -Ã$ÏÕÇÁÌÌɊȢ 4ÈÅÒÅ ÉÓ Á ÍÏÒÅ ÄÅÔÁÉÌÅÄ ÒÅÐÏÒÔ ÉÎÃÌÕÄÉÎÇ ÁÂÓÔÒÁÃÔÓ ÏÆ ÔÈÅ ÐÒÅÓÅÎÔÁȤ
ÔÉÏÎÓ ÉÎ 4ÈÅ -ÁÌÁÃÏÌÏÇÉÓÔ ɉÎÕÍÂÅÒ χρɊȢ 
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4ÈÅ &ÏÒÕÍ  ɉÒÅÐÏÒÔ ÂÙ !ÎÄÒÅÉÁ 3ÁÌÖÁÄÏÒɊ 
 

/Î ÔÈÅ ςςÎÄ .ÏÖÅÍÂÅÒ ςπρψ ÔÈÅ !ÎÎÕÁÌ -ÏÌÌÕÓÃÁÎ &ÏÒÕÍ ×ÁÓ ÈÅÌÄ ÉÎ ÔÈÅ &ÌÅÔÔ ,ÅÃÔÕÒÅ 4ÈÅÁÔÒÅ ÁÔ ÔÈÅ .ÁÔÕÒÁÌ (ÉÓÔÏÒÙ 
-ÕÓÅÕÍȟ ,ÏÎÄÏÎȟ ÏÒÇÁÎÉÚÅÄ ÂÙ !ÎÄÒÅÉÁ 3ÁÌÖÁÄÏÒȟ ×ÉÔÈ ÈÅÌÐ ÆÒÏÍ +ÁÔÒÉÎ ,ÉÎÓÅȟ *ÏÎ !ÂÌÅÔÔȟ 4ÏÍ 7ÈÉÔÅ ÁÎÄ ÔÈÅ 0ÒÅÓÉÄÅÎÔȢ ! 
ÔÏÔÁÌ ÏÆ χς ÐÅÏÐÌÅ ÆÒÏÍ ρς ÃÏÕÎÔÒÉÅÓ ÁÔÔÅÎÄÅÄ ÔÈÅ ςπÔÈ !ÎÎÉÖÅÒÓÁÒÙ -ÏÌÌÕÓÃÁÎ &ÏÒÕÍ ςπρψȢ 4Ï ÃÅÌÅÂÒÁÔÅ ÔÈÉÓ ÉÍÐÏÒÔÁÎÔ 
ÄÁÔÅ ×Å ÉÎÖÉÔÅÄ σ ÓÐÅÃÉÁÌ ÓÐÅÁËÅÒÓȟ $Ò +ÁÔÒÉÎ ,ÉÎÓÅȟ $Ò !ÌÅØ "ÁÌÌ ÁÎÄ $Ò #ÒÉÓÔÉÎÁ 6ÉÎÁ-(ÅÒÂÏÎȟ ÆÏÒÍÅÒ ÐÒÅÓÅÎÔÅÒÓ ÁÔ ÔÈÅ ρÓÔ 
-ÏÌÌÕÓÃÁÎ &ÏÒÕÍȟ ×ÈÏ ÐÒÏÖÉÄÅÄ ÁÎ ÏÖÅÒÖÉÅ× ÏÆ ÔÈÅÉÒ ςπ ÙÅÁÒÓȭ ÃÁÒÅÅÒȢ  
      4ÒÁÖÅÌ Á×ÁÒÄÓ ÁÍÏÕÎÔÉÎÇ ÔÏ Ζρȟσσχ ×ÅÒÅ ÇÉÖÅÎ ÔÏ ρς ÓÔÕÄÅÎÔÓȢ 4ÈÅÒÅ ×ÅÒÅ ρφ ÓÐÅÁËÅÒÓ ɉÉÎÃÌÕÄÉÎÇ ÔÈÅ σ ÉÎÖÉÔÅÄ ÓÐÅÁËȤ
ÅÒÓɊ ÁÎÄ ρς ÐÏÓÔÅÒÓȢ &ÒÁÎÚÉÓËÁ 3Ȣ "ÅÒÇÍÅÉÅÒ ɉ3ÙÓÔÅÍÁÔÉÃ :ÏÏÌÏÇÙȟ ,-5 -ÕÎÉÃÈȟ 'ÅÒÍÁÎÙɊ ×ÁÓ Á×ÁÒÄÅÄ ÔÈÅ /ØÆÏÒÄ 0ÒÉÚÅ 
ÆÏÒ -ÁÌÁÃÏÌÏÇÙ ÆÏÒ ÈÅÒ ÔÁÌË  Ȭ"ÁÔÈÙÁÌ ÓÌÏÐÅ ÔÏ ÈÁÄÁÌ ÔÒÅÎÃÈȡ ÄÉÖÅÒÓÉÔÙ ÁÎÄ ÂÉÏÇÅÏÇÒÁÐÈÙ ÏÆ 3ÏÌÅÎÏÇÁÓÔÒÅÓ ɉ-ÏÌÌÕÓÃÁɊ ÉÎ ÔÈÅ 
.ÏÒÔÈ×ÅÓÔ 0ÁÃÉУÉÃȭȢ 
      4ÈÅ 3ÏÃÉÅÔÙ ÐÒÏÖÉÄÅÄ ÌÕÎÃÈ ÆÏÒ ÁÌÌ ÁÔÔÅÎÄÅÅÓ ÁÎÄ ÔÈÉÓ ÓÅÒÖÅÄ ÔÏ ÃÒÅÁÔÅ Á ÃÏÈÅÓÉÖÅ ÍÅÅÔÉÎÇȟ ×ÉÔÈ ÅØÃÅÌÌÅÎÔ ÏÐÐÏÒÔÕÎÉÔÙ ÔÏ 
ÄÉÓÃÕÓÓ ÔÈÅ ÐÏÓÔÅÒÓȢ 4ÈÅ &ÏÒÕÍ ×ÁÓ ÁÇÁÉÎ ÈÅÌÄ ÃÏÎÓÅÃÕÔÉÖÅÌÙ ×ÉÔÈ ÔÈÅ 9ÏÕÎÇ 3ÙÓÔÅÍÁÔÉÓÔÓȭ &ÏÒÕÍȟ ÁÆÆÏÒÄÉÎÇ ÁÎ ÏÐÐÏÒÔÕÎÉȤ
ÔÙ ÆÏÒ ÓÔÕÄÅÎÔÓ ÔÏ ÁÔÔÅÎÄ ÂÏÔÈ ÍÅÅÔÉÎÇÓȢ ! ÆÕÌÌ ÒÅÐÏÒÔ ÏÆ ÔÈÅ &ÏÒÕÍ ÁÐÐÅÁÒÓ ÉÎ ÎÕÍÂÅÒ χς ÏÆ 4ÈÅ -ÁÌÁÃÏÌÏÇÉÓÔȢ 

0ÕÂÌÉÃÁÔÉÏÎÓ ɀ 4ÈÅ -ÁÌÁÃÏÌÏÇÉÓÔȟ ɉÒÅÐÏÒÔ ÂÙ 'ÅÏÒÇÅÓ $ÕÓÓÁÒÔɊ  
 

4ÈÅ -ÁÌÁÃÏÌÏÇÉÓÔ ÉÓ ÔÈÅ ÏÎ-ÌÉÎÅ ÂÕÌÌÅÔÉÎ ÏÆ ÔÈÅ -3,  4ÈÅ ÅÄÉÔÏÒÉÁÌ ÐÏÌÉÃÙ ÉÓ ÔÏ ÕÓÅ ÒÅÓÅÁÒÃÈ ÇÒÁÎÔ ÒÅÐÏÒÔÓȟ ÔÒÁÖÅÌ ÇÒÁÎÔ ÒÅȤ
ÐÏÒÔÓȟ ÁÎÄ ÁÂÓÔÒÁÃÔÓ ÏÆ ÃÏÎÆÅÒÅÎÃÅÓ ÁÎÄ ÓÙÍÐÏÓÉÁ ÔÏ ÓÈÏ×ÃÁÓÅ ÔÈÅ ÓÕÐÐÏÒÔ ÇÉÖÅÎ ÂÙ ÔÈÅ 3ÏÃÉÅÔÙ ÔÏ ÍÁÌÁÃÏÌÏÇÙ ÁÎÄ ÍÁÌÁÃÏÌȤ
ÏÇÉÓÔÓȢ  4Ï ÔÈÉÓ ÅÎÄȟ ÔÈÅ ÐÕÂÌÉÃÁÔÉÏÎ ÏÆÆÅÒÓ Á ÃÏÌÏÕÒÆÕÌ ÁÎÄ ÅÃÌÅÃÔÉÃ ÍÉØ ÏÆ ÍÁÌÁÃÏÌÏÇÉÃÁÌ ÎÅ×ÓȠ ÕÎÆÏÒÔÕÎÁÔÅÌÙȟ ÂÙ ÉÔÓ ÎÁÔÕÒÅȟ 
ÔÈÅ ÐÕÂÌÉÃÁÔÉÏÎ ÈÁÓ ÔÏ ÉÎÃÌÕÄÅ ÏÂÉÔÕÁÒÉÅÓȢ  
     4ÈÅ !ÕÇÕÓÔ ςπρψ ÉÓÓÕÅ ɉ.ÕÍÂÅÒ χρɊ ÏÆ 4ÈÅ -ÁÌÁÃÏÌÏÇÉÓÔ ×ÁÓ Ô×ÅÎÔÙ ÐÁÇÅÓ ÌÏÎÇȟ ÔÈÅ ÐÒÉÍÅ ÃÏÎÔÅÎÔ ÂÅÉÎÇ ÔÈÅ 0ÒÅÓÉÄÅÎÔȭÓ 
ÒÅÐÏÒÔ ÏÆ #ÏÕÎÃÉÌ ÁÎÄ ÁÂÓÔÒÁÃÔÓ ÏÆ ÐÒÅÓÅÎÔÁÔÉÏÎÓ ÁÔ ÔÈÅ !'- ÓÙÍÐÏÓÉÕÍ ÏÎ .Å× 0ÅÒÓÐÅÃÔÉÖÅÓ ÉÎ %ÖÏÌÕÔÉÏÎ ÏÆ -ÏÌÌÕÓÃÓȠ ÆÒÏÍ 
ÆÏÓÓÉÌÓ ÔÏ ÎÅØÔ ÇÅÎÅÒÁÔÉÏÎ ÓÅÑÕÅÎÃÉÎÇȢ "Ù ÃÏÎÔÒÁÓÔȟ ÔÈÅ &ÅÂÒÕÁÒÙ ςπρω ÉÓÓÕÅ ɉÎÕÍÂÅÒ χςɊ ×ÁÓ ÍÏÒÅ ÔÈÁÎ Ô×ÉÃÅ ÁÓ ÌÏÎÇ ÁÔ 
ÆÏÒÔÙ ПÉÖÅ ÐÁÇÅÓȢ 4ÈÅ ÁÂÓÔÒÁÃÔÓ ÏÆ ÔÈÅ .ÏÖÅÍÂÅÒ ςπρψ &ÏÒÕÍ ÏÃÃÕÐÉÅÄ ÎÉÎÅÔÅÅÎ ÐÁÇÅÓȢ ! ÓÉÇÎÉПÉÃÁÎÔ ÐÁÒÔ ÏÆ ÔÈÅ ÉÓÓÕÅ ×ÁÓ 
ÔÁËÅÎ ÕÐ ×ÉÔÈ ÆÏÕÒ ÒÅÓÅÁÒÃÈ ÇÒÁÎÔ ÒÅÐÏÒÔÓȢ )Ô ÉÓ ÁÌ×ÁÙÓ ÅÎÃÏÕÒÁÇÉÎÇ ÔÏ ÓÅÅ ÔÈÅÓÅ ÒÅÐÏÒÔÓ ÁÐÐÅÁÒ ÉÎ 4ÈÅ -ÁÌÁÃÏÌÏÇÉÓÔ ÓÉÎÃÅ 
ÔÈÅÙ ÒÅÐÒÅÓÅÎÔ ÁÎ ÅÎÄ-ÐÏÉÎÔ ÆÏÒ ÔÈÅ ÓÉÇÎÉПÉÃÁÎÔ ÅÆÆÏÒÔ ÍÁÄÅ ÂÙ ÔÈÅ 3ÏÃÉÅÔÙ ÔÏ ÐÒÏÍÏÔÅ ÍÁÌÁÃÏÌÏÇÉÃÁÌ ÒÅÓÅÁÒÃÈȢ 4ÈÅ ÒÅÐÏÒÔÓ 
ÉÎÃÌÕÄÅÄ ÓÕÂÍÉÓÓÉÏÎÓ ÆÒÏÍ 2ÏÄÒÉÇÏ "ÒÉÎÃÁÌÅÐÅ 3ÁÌÖÁÄÏÒ ÏÎ  0ÁÌÁÅÏÇÅÎÅ ÌÁÎÄ ÓÎÁÉÌÓ ÏÆ %ÕÒÏÐÅȟ 2ÏÂÅÒÔ &ÅÒÎÁÎÄÅÚ-6ÉÌÅÒÔ  ÏÎ 
4ÙÌÏÄÉÎÁÅ ÓÐÅÃÉÅÓ ÃÏÍÐÌÅØ ÉÎ ÔÈÅ -ÅÄÉÔÅÒÒÁÎÅÁÎ 3ÅÁ  ÁÎÄ %ÁÓÔÅÒÎ !ÔÌÁÎÔÉÃȟ 3ÙÄÎÅÙ ,ÕÎÄÑÕÉÓÔ ÏÎ  &ÒÅÓÈ×ÁÔÅÒ ÍÕÓÓÅÌÓ ÁÓ ÅÎÖÉȤ
ÒÏÎÍÅÎÔÁÌ ÉÎÄÉÃÁÔÏÒÓ ÉÎ 5+ ÒÉÖÅÒ ÓÙÓÔÅÍÓ ÕÓÉÎÇ Á ÓÃÌÅÒÏÃÈÒÏÎÏÌÏÇÉÃÁÌ ÁÐÐÒÏÁÃÈ  ÁÎÄ +ÁÓÐÅÒ (ÅÎÄÒÉËÓ  ÏÎ &ÉÅÌÄ×ÏÒË ÔÏ ÓÁÍȤ
ÐÌÅ ÍÉÃÒÏÓÎÁÉÌÓ ÆÏÒ ÄÉÅÔ ÁÎÄ ÍÉÃÒÏÂÉÏÍÅ ÓÔÕÄÉÅÓ ÁÌÏÎÇ ÔÈÅ +ÉÎÁÂÁÔÁÎÇÁÎ 2ÉÖÅÒȟ 3ÁÂÁÈȟ -ÁÌÁÙÓÉÁÎ "ÏÒÎÅÏȢ 4ÈÅÒÅ ×ÁÓ ÁÌÓÏ Á 
ÔÒÁÖÅÌ ÇÒÁÎÔ ÒÅÐÏÒÔ ÆÒÏÍ &ÒÁÎÚÉÓËÁ "ÅÒÇÍÅÉÅÒ ÏÎ ÔÈÅ ρυÔÈ $ÅÅÐ-3ÅÁ "ÉÏÌÏÇÙ 3ÙÍÐÏÓÉÕÍ ÉÎ -ÏÎÔÅÒÅÙ "ÁÙ #ÁÌÉÆÏÒÎÉÁ ɉ53!ɊȢ   
/ÂÉÔÕÁÒÉÅÓ ÆÏÒ  #ÈÁÒÌÅÓ & 3ÔÕÒÍ ÁÎÄ  #ÏÌÉÎ 2ÅÄÆÅÁÒÎ ×ÅÒÅ ÁÌÓÏ ÓÉÇÎÉПÉÃÁÎÔ ÉÎ ÔÈÉÓ ÉÓÓÕÅȢ  
     !ÌÔÈÏÕÇÈ 4ÈÅ -ÁÌÁÃÏÌÏÇÉÓÔ ÉÓ ÉÓÓÕÅÄ ÏÎ ÌÉÎÅȟ Á ÌÉÍÉÔÅÄ ÎÕÍÂÅÒ ÏÆ ÐÁÐÅÒ ÃÏÐÉÅÓ ÁÒÅ ÐÒÏÄÕÃÅÄ ÆÏÒ ÖÁÒÉÏÕÓ ÌÉÂÒÁÒÉÅÓ ×ÏÒÌÄȤ
×ÉÄÅȟ ÉÎÃÌÕÄÉÎÇ ÔÈÅ "ÒÉÔÉÓÈ ,ÉÂÒÁÒÙȢ  
 
*ÏÕÒÎÁÌ ÏÆ -ÏÌÌÕÓÃÁÎ 3ÔÕÄÉÅÓ ɉÒÅÐÏÒÔÅÄ ÂÙ $ÉÎÁÒÚÁÒÄÅ 2ÁÈÅÅÍɊ 
 

4ÈÅ )3) ÉÍÐÁÃÔ ÆÁÃÔÏÒ ÆÏÒ ÔÈÅ *ÏÕÒÎÁÌ ÉÎ ςπρχ ÉÎÃÒÅÁÓÅÄ ÔÏ ρȢτψσ ɉÃÏÍÐÁÒÅÄ ×ÉÔÈ ρȢςυπ ÉÎ ςπρφȟ ρȢρψυ ÉÎ ςπρυȟ ρȢσςφ ÉÎ 
ςπρτ ÁÎÄ ρȢτωυ ÉÎ ςπρσɊȢ 4ÈÅ *ÏÕÒÎÁÌ ÓÔÁÎÄÓ ÁÔ ÎÕÍÂÅÒ υσ ÉÎ ÔÈÅ )3) ÌÉÓÔ ÏÆ ρφφ ÚÏÏÌÏÇÉÃÁÌ ÊÏÕÒÎÁÌÓ ɉÉÔ ×ÁÓ φυ ÏÕÔ ÏÆ ρφς ÉÎ 
ÔÈÅ ÐÒÅÖÉÏÕÓ ÙÅÁÒɊȢ /ÕÒ ÃÈÉÅÆ ÃÏÍÐÅÔÉÔÏÒȟ -ÁÌÁÃÏÌÏÇÉÁȟ ÈÁÄ Á ÈÉÇÈÅÒ ÉÍÐÁÃÔ ÆÁÃÔÏÒ ÉÎ ςπρχ ɉρȢφυχɊȢ 4ÈÅ *ÏÕÒÎÁÌ ÃÏÎÔÉÎÕÅÓ ÔÏ 
ÂÅ ÔÒÕÌÙ ÉÎÔÅÒÎÁÔÉÏÎÁÌ ÉÎ ÔÅÒÍÓ ÏÆ ÔÈÅ ÇÅÏÇÒÁÐÈÉÃÁÌ ÄÉÓÔÒÉÂÕÔÉÏÎ ÏÆ ÉÔÓ ÁÕÔÈÏÒÓȠ ÆÏÒ ÖÏÌÕÍÅ ψσ ɉςπρχɊ ÔÈÅ ÃÏÒÒÅÓÐÏÎÄÉÎÇ 
ÁÕÔÈÏÒÓ ÒÅÐÒÅÓÅÎÔÅÄ ςς ÃÏÕÎÔÒÉÅÓ ɉÏÆ ×ÈÉÃÈ ÔÈÅ ÌÅÁÄÅÒÓ ×ÅÒÅ ρσϷ 53! ÁÎÄ ωϷ 'ÅÒÍÁÎÙɊȢ 

#ÉÒÃÕÌÁÔÉÏÎ ÆÏÒ ÔÈÅ *ÏÕÒÎÁÌ ÉÎ ςπρψ ×ÁÓ τρ ÉÎÓÔÉÔÕÔÉÏÎÁÌ ɉÏÆ ×ÈÉÃÈ ρω ×ÅÒÅ ÏÎÌÉÎÅ-ÏÎÌÙ ÁÎÄ ρσ ÐÒÉÎÔ-ÏÎÌÙɊ ÁÎÄ ρυφ 
ÍÅÍÂÅÒÓÈÉÐ ÓÕÂÓÃÒÉÐÔÉÏÎÓ ɉÃÏÍÐÁÒÅÄ ×ÉÔÈ τφ ÁÎÄ ρυτȟ ÒÅÓÐÅÃÔÉÖÅÌÙȟ ÆÏÒ ςπρχɊȢ )Î ÁÄÄÉÔÉÏÎȟ Á ÆÕÒÔÈÅÒ ςȟτωχ ÉÎÓÔÉÔÕÔÉÏÎÓ 
ÈÁÖÅ ÅÌÅÃÔÒÏÎÉÃ ÁÃÃÅÓÓ ÔÏ ÔÈÅ *ÏÕÒÎÁÌ ÔÈÒÏÕÇÈ ÐÕÂÌÉÓÈÅÒÓȭ ÃÏÎÓÏÒÔÉÁ ɉÉÎÃÌÕÄÅÓ ÍÉÇÒÁÔÅÄ ПÉÇÕÒÅÓȠ ÃÏÍÐÁÒÅÄ ×ÉÔÈ ςȟυφω ÉÎ 
ςπρχɊȢ !Ó ÉÎ ςπρφȟ ρȟπως ÉÎÓÔÉÔÕÔÉÏÎÓ ÈÁÄ ÁÃÃÅÓÓ ÔÏ ÔÈÅ *ÏÕÒÎÁÌ ÔÈÒÏÕÇÈ /ØÆÏÒÄ 5ÎÉÖÅÒÓÉÔÙ 0ÒÅÓÓȭÓ $ÅÖÅÌÏÐÉÎÇ #ÏÕÎÔÒÉÅÓ 
)ÎÉÔÉÁÔÉÖÅȢ !Ó ÏÆ ςπρψȟ /50 ÏÆÆÅÒÓ ÉÔÓ ÆÕÌÌ ÃÏÌÌÅÃÔÉÏÎ ÔÏ ÐÁÒÔÉÃÉÐÁÔÉÎÇ ÉÎÓÔÉÔÕÔÉÏÎÓȟ ÍÅÁÎÉÎÇ ÔÈÅ *ÏÕÒÎÁÌ ÉÓ ÎÏ× ÁÃÃÅÓÓÉÂÌÅ ÁÔ 
ÏÖÅÒ υȟυππ ÓÉÔÅÓ ɉÆÏÒ ÄÅÔÁÉÌÓ ÓÅÅ ÈÔÔÐÓȡȾȾÁÃÁÄÅÍÉÃȢÏÕÐȢÃÏÍȾÊÏÕÒÎÁÌÓȾÐÁÇÅÓȾÌÉÂÒÁÒÉÁÎÓȾÄÅÖÅÌÏÐÉÎÇͺÃÏÕÎÔÒÉÅÓɊȢ 4ÈÉÓ ÍÅÁÎÓ 
ÔÈÁÔ ÔÈÅ *ÏÕÒÎÁÌ ÉÓ ÎÏ× ÁÖÁÉÌÁÂÌÅ ÔÏ Á ÔÏÔÁÌ ÏÆ ψȟρωτ ÍÅÍÂÅÒ ÁÎÄ ÉÎÓÔÉÔÕÔÉÏÎÁÌ ÓÕÂÓÃÒÉÂÅÒÓ ɉÃÏÍÐÁÒÅÄ ×ÉÔÈ σȟψφρ ÉÎ ςπρχɊȢ  

4ÈÅ ÎÅ× ÐÒÉÃÉÎÇ ÓÔÒÕÃÔÕÒÅ ÈÁÓ ÂÅÅÎ ПÉØÅÄ ÆÏÒ ςπρωȢ 4ÈÅ ÃÏÓÔ ÆÏÒ Á ÃÏÍÂÉÎÅÄ ÐÒÉÎÔ ÐÌÕÓ ÏÎÌÉÎÅ ÉÎÓÔÉÔÕÔÉÏÎÁÌ ÓÕÂÓÃÒÉÐȤ
ÔÉÏÎ ÉÓ ΖφφπȠ ÁÎ ÏÎÌÉÎÅ-ÏÎÌÙ ÓÕÂÓÃÒÉÐÔÉÏÎ ÉÓ Ζυρσ ÁÎÄ ÐÒÉÎÔ-ÏÎÌÙ ÓÕÂÓÃÒÉÐÔÉÏÎ ÉÓ ΖφπωȢ 

6ÏÌÕÍÅ ψτ ɉςπρψɊ ÃÏÎÔÁÉÎÅÄ υυ ÐÁÐÅÒÓȟ ÒÅÓÅÁÒÃÈ ÎÏÔÅÓ ÁÎÄ ÒÅÖÉÅ× ÁÒÔÉÃÌÅÓȟ ÔÏÔÁÌÌÉÎÇ τωχ ÐÁÇÅÓ ɉÁ ÓÌÉÇÈÔ ÉÎÃÒÅÁÓÅ ÏÎ 
ÔÈÅ τψσ ÐÁÇÅÓ ÏÆ ÔÈÅ ÐÒÅÃÅÄÉÎÇ ÖÏÌÕÍÅɊȢ 4ÈÅ ÍÅÁÎ ÄÅÌÁÙ ÂÅÔ×ÅÅÎ ÁÃÃÅÐÔÁÎÃÅ ÏÆ Á ÍÁÎÕÓÃÒÉÐÔ ÁÎÄ ÅÌÅÃÔÒÏÎÉÃ ÐÕÂÌÉÃÁÔÉÏÎ 
×ÁÓ τȢς ×ÅÅËÓȢ )Î ÔÏÔÁÌȟ ρσω ÍÁÎÕÓÃÒÉÐÔÓ ×ÅÒÅ ÓÕÂÍÉÔÔÅÄ ÉÎ ςπρψ ÁÎÄ ÔÈÅ ÁÃÃÅÐÔÁÎÃÅ ÒÁÔÅ ×ÁÓ ÁÐÐÒÏØÉÍÁÔÅÌÙ τπϷȢ #ÏÍȤ
ÐÁÒÅÄ ×ÉÔÈ ÔÈÅ ÐÒÅÖÉÏÕÓ ÙÅÁÒȟ ÓÕÂÍÉÓÓÉÏÎÓ ÄÅÃÒÅÁÓÅÄ ÂÙ ςρϷȟ ×ÈÉÌÅ ÔÈÅ ÁÃÃÅÐÔÁÎÃÅ ÒÁÔÅ ÒÏÓÅ ÂÙ ςυϷȟ ×ÈÉÃÈ ÓÈÏ×Ó ÔÈÁÔ 
ÔÈÅ ÑÕÁÌÉÔÙ ÏÆ ÍÁÎÕÓÃÒÉÐÔÓ ÉÍÐÒÏÖÅÄȟ ÓÉÎÃÅ ÅÄÉÔÉÎÇ ÓÔÁÎÄÁÒÄÓ ÒÅÍÁÉÎ ÕÎÃÈÁÎÇÅÄȢ 4ÈÅ ÉÍÁÇÅ ÏÆ ÔÈÅ ÓÁÃÏÇÌÏÓÓÁÎ ÓÅÁ ÓÌÕÇ 
%ÌÙÓÉÁ ÃÒÉÓÐÁÔÁ ÏÎ ÔÈÅ ÃÏÖÅÒ ÏÆ 6ÏÌÕÍÅ ψυ ×ÁÓ ËÉÎÄÌÙ ÄÏÎÁÔÅÄ ÂÙ %ÌÌÅÎ -ÕÌÌÅÒȢ  
      /ÕÒ ÂÏÁÒÄ ÏÆ !ÓÓÏÃÉÁÔÅ %ÄÉÔÏÒÓ ÉÓ ÎÏ×ȡ #ÏÅÎÒÁÁÄ !ÄÅÍÁ ɉÉÍÍÕÎÏÌÏÇÙȟ ÇÅÎÏÍÉÃÓȟ ÐÁÒÁÓÉÔÏÌÏÇÙɊȟ 4ÈÉÅÒÒÙ "ÁÃËÅÌÊÁÕ 
ɉÍÏÌÅÃÕÌÁÒ ÐÈÙÌÏÇÅÎÅÔÉÃÓ ÁÎÄ ÇÅÎÅÔÉÃÓɊȟ ,ÉÚ "ÏÕÌÄÉÎÇ ɉÐÏÐÕÌÁÔÉÏÎ ÁÎÄ ÒÅÐÒÏÄÕÃÔÉÖÅ ÂÉÏÌÏÇÙɊȟ 2ÏÂÅÒÔ #ÁÍÅÒÏÎ ɉÅÃÏÌÏÇÙ ÁÎÄ 
ÇÅÎÅÔÉÃÓ ÏÆ ÔÅÒÒÅÓÔÒÉÁÌ ÇÁÓÔÒÏÐÏÄÓɊȟ 2ÉÃÈÁÒÄ #ÏÏË ɉÁÇÒÉÃÕÌÔÕÒÁÌ ÍÁÌÁÃÏÌÏÇÙȟ ÐÈÙÓÉÏÌÏÇÙȟ ÆÅÅÄÉÎÇ ÂÅÈÁÖÉÏÕÒɊȟ 3ÉÍÏÎ #ÒÁÇÇ 
ɉÌÉÆÅ ÈÉÓÔÏÒÉÅÓȟ ÓÅÎÓÅ ÏÒÇÁÎÓɊȟ -ÁÒË $ÁÖÉÅÓ ɉÍÁÒÉÎÅ ÅÃÏÌÏÇÙ ÁÎÄ ÂÅÈÁÖÉÏÕÒɊȟ $ÁÎ 'ÒÁÆ ɉÆÒÅÓÈ×ÁÔÅÒ ÂÉÖÁÌÖÅÓɊȟ *ÏÈÎ 'ÒÁÈÁÍÅ 
ɉÐÏÐÕÌÁÔÉÏÎ ÇÅÎÅÔÉÃÓȟ ÍÏÒÐÈÏÍÅÔÒÉÃÓɊȟ ,ÉÚ (ÁÒÐÅÒ ɉÍÁÒÉÎÅ ÂÉÖÁÌÖÅÓɊȟ 'ÅÒÈÁÒÄ (ÁÓÚÐÒÕÎÁÒ ɉÍÉÃÒÏÁÎÁÔÏÍÙȟ σ$ ÒÅÃÏÎÓÔÒÕÃȤ
ÔÉÏÎȟ ÍÉÎÏÒ ÍÏÌÌÕÓÃÁÎ ÃÌÁÓÓÅÓɊȟ "ÅÒÎÈÁÒÄ (ÁÕÓÄÏÒÆ ɉÔÅÒÒÅÓÔÒÉÁÌ ÇÁÓÔÒÏÐÏÄÓɊȟ -ÉÃÈÁÌ (ÏÒÓÁǲË ɉÅÃÏÌÏÇÙ ÁÎÄ ÂÉÏÇÅÏÇÒÁÐÈÙ ÏÆ 
ÔÅÒÒÅÓÔÒÉÁÌ ÇÁÓÔÒÏÐÏÄÓɊȟ 9ÁÓÕÎÏÒÉ +ÁÎÏ ɉÓÙÓÔÅÍÁÔÉÃÓ ÏÆ ÖÅÔÉÇÁÓÔÒÏÐÏÄÓȟ ÔÒÏÐÉÃÁÌ ÅÃÏÌÏÇÙɊȟ *ÏÒÉÓ +ÏÅÎÅ ɉÒÅÐÒÏÄÕÃÔÉÖÅ ÂÅÈÁÖȤ
ÉÏÕÒ ÏÆ ÇÁÓÔÒÏÐÏÄÓɊȟ -ÁÎÕÅÌ -ÁÌÁÑÕÉÁÓ ɉÏÐÉÓÔÈÏÂÒÁÎÃÈÓɊȟ 0ÅÔÅÒ -ÁÒËÏ ɉÍÁÒÉÎÅ ÂÉÏÇÅÏÇÒÁÐÈÙ ÁÎÄ ÐÈÙÌÏÇÅÎÅÔÉÃÓɊȟ 0ÁÂÌÏ 
-ÁÒÔąǲÎ ɉÆÒÅÓÈ×ÁÔÅÒ ÅÃÏÌÏÇÙȟ ÌÉÆÅ ÈÉÓÔÏÒÙɊȟ %ÌÌÉÎÏÒ -ÉÃÈÅÌ ɉÅÃÏÌÏÇÙȟ ÆÒÅÓÈ×ÁÔÅÒ ÇÁÓÔÒÏÐÏÄÓɊȟ *ÅÆÆ .ÅËÏÌÁ ɉÃÏÍÍÕÎÉÔÙ ÅÃÏÌÏÇÙ  
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ÏÆ ÔÅÒÒÅÓÔÒÉÁÌ ÇÁÓÔÒÏÐÏÄÓɊȟ .ÉÃÏÌÁÓ 0ÕÉÌÌÁÎÄÒÅ ɉÎÅÏÇÁÓÔÒÏÐÏÄÓɊȟ %ÌÌÅÎ 3ÔÒÏÎÇ ɉÆÒÅÓÈ×ÁÔÅÒ ÁÎÄ ÍÁÒÉÎÅ ÃÁÅÎÏÇÁÓÔÒÏÐÏÄÓɊȟ *ÁÎÅÔ 
6ÏÉÇÈÔ ɉÃÅÐÈÁÌÏÐÏÄÓɊȟ *ÁÎÉÃÅ 6ÏÌÔÚÏ× ɉÍÉÃÒÏÓÃÏÐÉÃ ÁÎÁÔÏÍÙɊȟ (ÅÉËÅ 7ÁȃÇÅÌÅ ɉÏÐÉÓÔÈÏÂÒÁÎÃÈ ÂÉÏÌÏÇÙɊȟ 4ÏÎÙ 7ÁÌËÅÒ 
ɉÂÉÏÃÈÅÍÉÓÔÒÙȟ ÉÍÍÕÎÏÌÏÇÙȟ ÃÙÔÏÌÏÇÙɊȟ 3ÕÚÁÎÎÅ 7ÉÌÌÉÁÍÓ ɉÍÏÌÅÃÕÌÁÒ ÐÈÙÌÏÇÅÎÅÔÉÃÓ ÁÎÄ ÇÅÎÅÔÉÃÓɊȟ .ÅÒÉÄÁ 7ÉÌÓÏÎ 
ɉÏÐÉÓÔÈÏÂÒÁÎÃÈÓȟ ÄÅÅÐ-ÓÅÁ ÁÎÄ !ÎÔÁÒÃÔÉÃ ÍÏÌÌÕÓÃÓɊ ÁÎÄ 9ÏÉÃÈÉ 9ÕÓÁ ɉÇÅÎÅÒÁÌ ÅÃÏÌÏÇÙ ÁÎÄ ÂÅÈÁÖÉÏÕÒɊȢ &ÏÕÒ !ÓÓÏÃÉÁÔÅ %ÄÉÔÏÒÓ 
ÒÅÓÉÇÎÅÄ ÏÒ ÒÅÔÉÒÅÄ ÉÎ ςπρψȟ *ÏÈÎ $ÁÖÅÎÐÏÒÔȟ 2ÏÂÅÒÔ (ÅÒÓÈÌÅÒȟ -ÉËÁÅÌ 4ÈÏÌÌÅÓÓÏÎ ÁÎÄ +ÕÒÔ *ÏÒÄÁÅÎÓȟ ÁÎÄ ) ×ÏÕÌÄ ÌÉËÅ ÔÏ 
ÔÈÁÎË ÔÈÅÍ ÆÏÒ ÔÈÅÉÒ ÓÅÒÖÉÃÅ ÔÏ ÔÈÅ *ÏÕÒÎÁÌȢ 

) ×ÏÕÌÄ ÁÌÓÏ ÌÉËÅ ÔÏ ÔÈÁÎË ÁÌÌ ÔÈÅ ÍÅÍÂÅÒÓ ÏÆ ÔÈÅ ÅÄÉÔÏÒÉÁÌ ÂÏÁÒÄȟ ÔÈÏÓÅ ÍÅÍÂÅÒÓ ÏÆ ÔÈÅ ÉÎÔÅÒÎÁÔÉÏÎÁÌ ÍÁÌÁÃÏÌÏÇÉÃÁÌ 
ÃÏÍÍÕÎÉÔÙ ×ÈÏ ÈÁÖÅ ÃÏÎÔÒÉÂÕÔÅÄ ÔÏ ÔÈÅ ÒÅÖÉÅ× ÐÒÏÃÅÓÓȟ ÔÈÅ ÓÔÁÆÆ ÏÆ /ØÆÏÒÄ 5ÎÉÖÅÒÓÉÔÙ 0ÒÅÓÓ ÁÎÄ ÔÈÅ ÔÙÐÅÓÅÔÔÉÎÇ ÔÅÁÍ ÁÔ 
-03 ,ÔÄȟ #ÈÅÎÎÁÉȟ )ÎÄÉÁȟ ÌÅÄ ÂÙ 2ÏÂÉÎ 2ÁÊȟ ÆÏÒ ÔÈÅÉÒ ×ÏÒË ÏÎ ÂÅÈÁÌÆ ÏÆ ÔÈÅ *ÏÕÒÎÁÌȢ  

!ÆÔÅÒ ÃÏÍÐÌÅÔÉÎÇ ρφ ÙÅÁÒÓ ÁÓ %ÄÉÔÏÒ-ÉÎ-ÃÈÉÅÆ ÏÆ ÔÈÅ *ÏÕÒÎÁÌȟ $ÁÖÉÄ 2ÅÉÄ ÒÅÔÉÒÅÄ ÁÔ ÔÈÅ ÅÎÄ ÏÆ ςπρψȢ $ÕÒÉÎÇ ÈÉÓ ÔÉÍÅ ÁÓ 
%ÄÉÔÏÒ ɉÍÏÒÅ ÔÈÁÎ ρφ ÙÅÁÒÓ ÁÌÌ ÔÏÌÄɊȟ $ÁÖÉÄ ÈÁÓ ×ÏÒËÅÄ ÅØÔÒÁÏÒÄÉÎÁÒÉÌÙ ÈÁÒÄ ÔÏ ÐÒÏÍÏÔÅ ÁÎÄ ÍÁÉÎÔÁÉÎ ÔÈÅ ÈÉÇÈÅÓÔ ÓÔÁÎÄÁÒÄÓ 
ÏÆ ÅÄÉÔÏÒÉÁÌ ÁÎÄ ÓÃÉÅÎÔÉПÉÃ ÅØÃÅÌÌÅÎÃÅ ÁÎÄ ÔÏ ÓÕÐÐÏÒÔ ÁÎÄ ÆÏÓÔÅÒ ÙÏÕÎÇ ÁÎÄ ÕÐ-ÃÏÍÉÎÇ ÍÁÌÁÃÏÌÏÇÉÓÔÓȢ ) ×ÏÕÌÄ ÌÉËÅ ÔÏ ÔÁËÅ ÔÈÉÓ 
ÏÐÐÏÒÔÕÎÉÔÙ ÔÏ ÔÈÁÎË $ÁÖÉÄ ÆÏÒ ÈÉÓ ÕÎÓÔÉÎÔÉÎÇ ÁÎÄ ÄÅÄÉÃÁÔÅÄ ÓÅÒÖÉÃÅ ÁÎÄ ÔÏ ×ÉÓÈ ÈÉÍ ÁÌÌ ÔÈÅ ÖÅÒÙ ÂÅÓÔ ÆÏÒ ÈÉÓ ÒÅÔÉÒÅÍÅÎÔȢ ) 
×ÏÕÌÄ ÁÌÓÏ ÌÉËÅ ÔÏ ÔÈÁÎË ÈÉÍ ÆÏÒ ÁÌÌ ÔÈÅ ÇÅÎÅÒÏÕÓ ÇÕÉÄÁÎÃÅ ÁÎÄ ÓÕÐÐÏÒÔ ÈÅ ÈÁÓ ÐÒÏÖÉÄÅÄ ÔÏ ÍÅ ÄÕÒÉÎÇ ÔÈÅ ÐÅÒÉÏÄ ÏÆ ÅÄÉÔÏÒÉÁÌ 
ÔÒÁÎÓÉÔÉÏÎ ɉ*ÕÌÙɀ$ÅÃÅÍÂÅÒ ςπρψɊ ÁÎÄ ÃÏÎÔÉÎÕÅÓ ÔÏ ÐÒÏÖÉÄÅ ÁÓ ) ÂÅÇÉÎ ÍÙ ÔÅÎÕÒÅ ÁÓ %ÄÉÔÏÒȢ 5ÎÄÅÒ $ÁÖÉÄȭÓ ÅÄÉÔÏÒÓÈÉÐȟ ÔÈÅ 
*ÏÕÒÎÁÌ ÈÁÓ ÍÁÄÅ ÅÎÏÒÍÏÕÓ ÓÔÒÉÄÅÓ ÉÎ ÁÄÖÁÎÃÉÎÇ ÍÁÌÁÃÏÌÏÇÙ ÉÎ ÐÁÒÔÓ ÏÆ ÔÈÅ ×ÏÒÌÄ ×ÈÅÒÅ ÉÔ ÉÓ ÓÔÉÌÌ Á ÎÅ× ÁÎÄ ÄÅÖÅÌÏÐÉÎÇ 
ПÉÅÌÄȢ ) ÈÏÐÅ ÔÈÁÔ ÔÈÅ *ÏÕÒÎÁÌ ÃÁÎ ÂÕÉÌÄ ÏÎ ÔÈÉÓ ÍÁÇÎÉПÉÃÅÎÔ ÌÅÇÁÃÙ ÁÎÄ ÃÏÎÔÉÎÕÅ ÔÏ ÂÅ Á ÌÅÁÄÅÒ ÉÎ ÉÔÓ ПÉÅÌÄȢ 

 
4ÈÅ 3ÏÃÉÅÔÙȭÓ 7ÅÂÓÉÔÅȟ ÈÔÔÐȡȾȾÍÁÌÁÃÓÏÃȢÏÒÇȢÕËȾ ɉÒÅÐÏÒÔ ÂÙ 4ÏÍ 7ÈÉÔÅɊ  
 

4ÈÅÒÅ ÁÒÅ ÎÏ ÍÁÊÏÒ ÉÓÓÕÅÓ ×ÉÔÈ ÔÈÅ ×ÅÂÓÉÔÅȢ !ÄÄÉÔÉÏÎÁÌ ÐÁÇÅÓ ×ÅÒÅ ÃÒÅÁÔÅÄ ÆÏÒ ÔÈÅ -3,ȭÓ ÐÒÉÖÁÃÙ ÐÏÌÉÃÙ ɉÓÅÅ -ÅÍÂÅÒÓÈÉÐ 
3ÅÃÒÅÔÁÒÙȭÓ ÒÅÐÏÒÔɊ ÁÎÄ ÆÏÒ ÃÏÎÔÅÎÔ ÁÒÉÓÉÎÇ ÆÒÏÍ ÍÅÅÔÉÎÇÓȢ 4ÈÅ ÉÎÃÌÕÓÉÏÎ ÏÆ ÖÉÄÅÏ ÃÏÎÔÅÎÔ ÏÎ ÔÈÅ ÌÁÔÔÅÒ ÈÁÓ ÂÅÅÎ ÄÉÆПÉÃÕÌÔ ÄÕÅ 
ÔÏ Á ÌÉÍÉÔ ÏÎ ÔÈÅ ÓÉÚÅ ÏÆ ПÉÌÅÓ ÔÈÁÔ ÃÁÎ ÂÅ ÕÐÌÏÁÄÅÄ ÔÏ ÏÕÒ ÃÕÒÒÅÎÔ ÓÅÒÖÅÒȢ 4ÈÅ ÐÏÓÓÉÂÉÌÉÔÙ ÏÆ ÉÎÃÒÅÁÓÉÎÇ ÔÈÅ ÃÁÐÁÃÉÔÙ ÏÆ ÏÕÒ ÓÅÒÖȤ
ÅÒ ÓÔÏÒÁÇÅ ÉÓ ÂÅÉÎÇ ÌÏÏËÅÄ ÉÎÔÏȢ 
 
4ÈÅ 3ÏÃÉÅÔÙȭÓ &ÁÃÅÂÏÏË ÐÁÇÅȟ ÈÔÔÐÓȡȾȾ×××ȢÆÁÃÅÂÏÏËȢÃÏÍȾÍÁÌÁÃÓÏÃȾ ɉÒÅÐÏÒÔ ÂÙ #ÈÏÎÇ #ÈÅÎɊ 
 

4ÈÅ 3ÏÃÉÅÔÙȭÓ &ÁÃÅÂÏÏË ÐÁÇÅ ÃÏÎÔÉÎÕÅÓ ÔÏ ÐÅÒÆÏÒÍ ×ÅÌÌȢ 7Å ÎÏ× ÈÁÖÅ ςȟςςω ÆÏÌÌÏ×ÅÒÓ ÏÎ ÔÈÅ ÐÁÇÅȟ ÁÎ ÉÎÃÒÅÁÓÅ ÏÆ ρςπ ÆÒÏÍ 
ÌÁÓÔ ÙÅÁÒȢ 4ÈÉÓ ÍÅÁÎÓ ×Å ÈÁÖÅ Á ÄÉÒÅÃÔ ÏÕÔÒÅÁÃÈ ÐÏÐÕÌÁÔÉÏÎ ÏÆ ÏÖÅÒ ςȟςππ ÐÅÏÐÌÅȾÏÒÇÁÎÉÓÁÔÉÏÎÓ ×ÈÏ ÓÅÅÓ ÏÕÒ ÐÏÓÔÓȠ ÔÈÅ 
ÐÏÓÔÓ ÔÈÉÓ ÙÅÁÒ ÈÁÄ ÁÎ ÁÖÅÒÁÇÅ ÃÏÎПÉÒÍÅÄ ÖÉÅ× ÂÙ ÊÕÓÔ ÏÖÅÒ ρȟπππ ÐÅÏÐÌÅȾÏÒÇÁÎÉÓÁÔÉÏÎÓȢ   

!ÇÁÉÎȟ ÁÌÔÈÏÕÇÈ ÔÈÅ &ÁÃÅÂÏÏË ÐÁÇÅ ÉÓ ÄÏÉÎÇ ×ÅÌÌ ÓÏ ÆÁÒȟ ÉÔ ×ÉÌÌ ÂÅÎÅПÉÔ ÇÒÅÁÔÌÙ ÆÒÏÍ ÁÎ ÉÎÃÒÅÁÓÅÄ ÎÕÍÂÅÒ ÁÎÄ ÖÁÒÉÅÔÙ ÏÆ 
ÐÏÓÔÓȢ )Æ ÙÏÕ ÃÏÍÅ ÁÃÒÏÓÓ ÉÔÅÍÓ ÏÆ ÐÏÔÅÎÔÉÁÌ ÉÎÔÅÒÅÓÔ ÆÏÒ ÏÕÒ &ÁÃÅÂÏÏË ÁÕÄÉÅÎÃÅȟ ÐÌÅÁÓÅ Å-ÍÁÉÌ ÍÅ ɉÃÃÈÅÎͽÊÁÍÓÔÅÃȢÇÏȢÊÐɊ 
×ÉÔÈ ÒÅÃÏÍÍÅÎÄÁÔÉÏÎÓ ÁÎÄ ) ×ÉÌÌ ÇÅÎÅÒÁÔÅ ÐÏÓÔÓȢ !ÌÓÏȟ ÉÆ ÙÏÕ ÈÁÖÅ Á &ÁÃÅÂÏÏË ÁÃÃÏÕÎÔ ÁÎÄ ×ÏÕÌÄ ÌÉËÅ ÔÏ ÊÏÉÎ ÔÈÅ ÁÄÍÉÎ ÔÅÁÍ 
×ÉÔÈ ÐÏÓÔÉÎÇ ÒÉÇÈÔÓ ÁÎÄ ÓÅÅ ÔÈÅ ÐÅÒÆÏÒÍÁÎÃÅ ÓÔÁÔÓȟ ÊÕÓÔ ÌÅÔ ÍÅ ËÎÏ× ×ÈÉÃÈ Å-ÍÁÉÌ ÁÄÄÒÅÓÓ ÙÏÕ ÕÓÅÄ ÔÏ ÒÅÇÉÓÔÅÒ ÆÏÒ &ÁÃÅÂÏÏËȟ 
ÁÎÄ ) ×ÉÌÌ ÁÄÄ ÙÏÕ ÁÓ ÁÎ ÁÄÍÉÎȢ  

)Æ ÙÏÕ ÈÁÖÅ ÓÕÇÇÅÓÔÉÏÎÓ Ⱦ ÃÏÍÍÅÎÔÓ ÏÎ ÔÈÅ &ÁÃÅÂÏÏË ÐÁÇÅȟ ÐÌÅÁÓÅ ÄÏ ÎÏÔ ÈÅÓÉÔÁÔÅ ÔÏ ÃÏÎÔÁÃÔ ÍÅȢ  
 
!×ÁÒÄÓ ɉÒÅÐÏÒÔ ÂÙ *ÏÎ !ÂÌÅÔÔɊ 
/ÖÅÒÁÌÌȟ ÔÈÅ 3ÏÃÉÅÔÙ ÉÓ ÖÅÒÙ ÐÌÅÁÓÅÄ ×ÉÔÈ ÔÈÅ ÎÕÍÂÅÒ ÏÆ ÁÐÐÌÉÃÁÔÉÏÎÓ ÔÈÁÔ ÉÔ ÒÅÃÅÉÖÅÓ ÆÏÒ 4ÒÁÖÅÌ !×ÁÒÄÓ ÁÎÄ 2ÅÓÅÁÒÃÈ 'ÒÁÎÔÓȢ 
4ÈÅ ÓÃÈÅÍÅÓ ÓÅÅÍ ÔÏ ÂÅ ÁÃÈÉÅÖÉÎÇ ÔÈÅÉÒ ÇÌÏÂÁÌ ÁÉÍ ÔÏ ÅÎÁÂÌÅ ÙÏÕÎÇ ÓÃÉÅÎÔÉÓÔÓ ÔÏ ÅÎÇÁÇÅ ÉÎ ÍÁÌÁÃÏÌÏÇÉÃÁÌ ÒÅÓÅÁÒÃÈ ÁÃÔÉÖÉÔÙ 
ÂÏÔÈ ÉÎ ÔÈÅ ÌÁÂÏÒÁÔÏÒÙȾПÉÅÌÄ ÁÎÄ ÁÔ ÍÅÅÔÉÎÇÓȢ 2ÅÐÏÒÔÓ ÆÒÏÍ ÒÅÓÅÁÒÃÈÅÒÓ ÆÕÎÄÅÄ ÔÈÒÏÕÇÈ ÂÏÔÈ ÓÃÈÅÍÅÓ ÁÐÐÅÁÒ ÉÎ 4ÈÅ -ÁÌÁȤ
ÃÏÌÏÇÉÓÔȢ !ÐÐÌÉÃÁÔÉÏÎ ÆÏÒÍÓ ÁÎÄ ÇÕÉÄÁÎÃÅ ÎÏÔÅÓ ÆÏÒ ÂÏÔÈ ÓÃÈÅÍÅÓ ÈÁÖÅ ÂÅÅÎ ÕÐÄÁÔÅÄ ÒÅÃÅÎÔÌÙ ÁÎÄ ÃÁÎ ÂÅ ÄÏ×ÎÌÏÁÄÅÄ ÆÒÏÍ 
4ÈÅ 3ÏÃÉÅÔÙȭÓ ×ÅÂÓÉÔÅȢ 
 

4ÈÅ 3ÏÃÉÅÔÙ ÁÉÍÓ ÔÏ ÍÁËÅ ÔÈÅ ÆÏÌÌÏ×ÉÎÇ Á×ÁÒÄÓ ÁÎÎÕÁÌÌÙȢ 
4ÒÁÖÅÌ !×ÁÒÄÓ - ÁÔ ÌÅÁÓÔ υ ÅÁÃÈ ÏÆ ÕÐ ÔÏ Ζυππ ÆÏÒ 3ÏÃÉÅÔÙ ÍÅÍÂÅÒÓȟ Ζσππ ÆÏÒ ÎÏÎ-ÍÅÍÂÅÒÓ 
2ÅÓÅÁÒÃÈ 'ÒÁÎÔÓ - ÁÔ ÌÅÁÓÔ υ ÅÁÃÈ ÏÆ ÕÐ ÔÏ Ζρυππ 
 

4ÒÁÖÅÌ !×ÁÒÄÓ 
)Î ςπρψ ÔÈÅÒÅ ×ÅÒÅ ς ÒÏÕÎÄÓ ÏÆ 4ÒÁÖÅÌ !×ÁÒÄÓȟ *ÕÎÅ ÁÎÄ $ÅÃÅÍÂÅÒȢ 4ÈÅ 3ÏÃÉÅÔÙ ÒÅÃÅÉÖÅÄ ρς ÁÐÐÌÉÃÁÔÉÏÎÓ ÆÏÒ Á×ÁÒÄÓ ÔÏ 
ÔÒÁÖÅÌ ÁÎÄ ×ÁÓ ÁÂÌÅ ÔÏ ÆÕÎÄ ÁÌÌ ÏÆ ÔÈÅÓÅ ÒÅÑÕÅÓÔÓȢ !ÌÌ 4ÒÁÖÅÌ !×ÁÒÄ ÁÐÐÌÉÃÁÔÉÏÎÓ ÁÒÅ ÒÅÖÉÅ×ÅÄ ÂÙ ÁÎ !×ÁÒÄÓ #ÏÍÍÉÔÔÅÅȢ 
4ÈÅ 3ÏÃÉÅÔÙ ÉÓ ÐÌÅÁÓÅÄ ÔÏ ÈÁÖÅ ÁÎÎÏÕÎÃÅÄ ÔÈÅ ÆÏÌÌÏ×ÉÎÇ Á×ÁÒÄÓȢ  
 

*ÕÎÅ 4ÒÁÖÅÌ !×ÁÒÄÓ 
 

&ÒÁÎÚÉÓËÁ 3Ȣ "ÅÒÇÍÅÉÅÒ ɉ,ÕÄ×ÉÇ--ÁØÉÍÉÌÉÁÎÓ-5ÎÉÖÅÒÓÉÔÁȃÔ -ÕȃÎÃÈÅÎɊ  
Ζσππ ÆÏÒ ÔÈÅ ȬυωÔÈ $ÅÅÐ 3ÅÁ "ÉÏÌÏÇÙ 3ÙÍÐÏÓÉÕÍȭȢ 53! 
 

-ÏÎÉÓÈÁ "ÈÁÒÁÔÅ ɉ"ÏÍÂÁÙ .ÁÔÕÒÁÌ (ÉÓÔÏÒÙ 3ÏÃÉÅÔÙɊ 
Ζσππ ÆÏÒ ÔÈÅ ȬȰ6) )ÎÔÅÒÎÁÔÉÏÎÁÌ (ÅÔÅÒÏÂÒÁÎÃÈ 7ÏÒËÓÈÏÐȱȢ !ÕÓÔÒÁÌÉÁ 
 

-ÏÔÉÕÒ #ÈÏ×ÄÈÕÒÙ ɉ5ÎÉÖÅÒÓÉÌÙ ÏÆ *ÙÖÁÓËÙÌÁɊ 
Ζυππ ÆÏÒ ÔÈÅ Ȱ&-#3 ÌÎÔÅÒÎÁÔÉÏÎÁÌ &ÒÅÓÈ×ÁÔÅÒ -ÏÌÌÕÓË -ÅÅÔÉÎÇȱȢ )ÔÁÌÙ 
 

!ÍÙ (ÅÁÌÅÙ ɉ!ÂÅÒÙÓÔ×ÙÔÈ 5ÎÉÖÅÒÓÉÔÙɊ 
Ζυππ ÆÏÒ ÔÈÅ Ȱ#ÅÐÈÁÌÏÐÏÄ )ÎÔÅÒÎÁÔÉÏÎÁÌ !ÄÖÉÓÏÒÙ #ÏÕÎÃÉÌ #ÏÎÆÅÒÅÎÃÅȱȢ 53! 
 

!ÌÅØÁÎÄÒÁ ,ÉÓÃÈËÁ ɉ!ÕÃËÌÁÎÄ 5ÎÉÖÅÒÓÉÔÙ ÏÆ 4ÅÃÈÎÏÌÏÇÙɊ 
Ζυππ ÆÏÒ ÔÈÅ Ȱ#ÅÐÈÁÌÏÐÏÄ )ÎÔÅÒÎÁÔÉÏÎÁÌ !ÄÖÉÓÏÒÙ #ÏÕÎÃÉÌ #ÏÎÆÅÒÅÎÃÅȱȢ 53! 
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6ÁÎÅÓÓÁ -ÏÄÅÓÔÏ ɉ5ÎÉÖÅÒÓÉÔÙ ÏÆ -ÉÎÈÏɊ 
Ζσππ ÆÏÒ ÔÈÅ Ȱ&-#3 ÌÎÔÅÒÎÁÔÉÏÎÁÌ &ÒÅÓÈ×ÁÔÅÒ -ÏÌÌÕÓË -ÅÅÔÉÎÇȱȢ )ÔÁÌÙ 
 

+ÒÉÓÔÅÎ 3ÏÏÎÇ 'ÉÕÎ 9ÅÅ ɉ5ÎÉÖÅÒÓÉÔÙ ÏÆ ÔÈÅ 2ÙÕËÙÕÓɊ 
Ζςωχ ÆÏÒ ÔÒÁÖÅÌ ÔÏ Á ×ÏÒËÓÈÏÐ ÏÎ )ÎÔÅÒÎÁÌ ÍÏÒÐÈÏÌÏÇÙ ÏÆ ÎÕÄÉÂÒÁÎÃÈ ÓÔÕÄÉÅÓȢ 53! 
 
$ÅÃÅÍÂÅÒ 4ÒÁÖÅÌ !×ÁÒÄÓ  
 

)ÍÏÇÅÎ #ÁÖÁÄÉÎÏ ɉ2(3Ɋ 
Ζυππ ÆÏÒ ÔÈÅ Ȱ7ÏÒÌÄ #ÏÎÇÒÅÓÓ ÏÆ -ÁÌÁÃÏÌÏÇÙȱȢ 53! 
 

#ÈÁÒÌÏÔÔÅ .ÉÓÈÁ #ÏÌÖÉÎ ɉ"ÁÎÇÏÒ 5ÎÉÖÅÒÓÉÔÙɊ 
Ζυππ ÆÏÒ ÔÈÅ ȬωÔÈ )ÎÔÅÒÎÁÔÉÏÎÁÌ 3ÃÌÅÒÏÃÈÒÏÎÏÌÏÇÙ #ÏÎÆÅÒÅÎÃÅȭȢ #ÒÏÁÔÉÁ 
 

0ÁÕÌÁ 2ÁÍÏÓ-3ÉÌÖÁ ɉ.ÁÔÕÒÁÌÉÓɊ 
Ζσππ ÆÏÒ ÔÒÁÖÅÌ ÔÏ Á ×ÏÒËÓÈÏÐ ÏÎ 3ÈÅÌÌ ÓÔÒÕÃÔÕÒÅÓ ÏÆ ÔÈÒÅÅ ÐÅÌÁÇÉÃ ÍÏÌÌÕÓËÓȢ &ÒÁÎÃÅ 
 

2ÁÎÄÉ ,Ȣ 2ÏÌÌÉÎÓ ɉ5ÎÉÖÅÒÓÉÔÙ ÏÆ (Á×ÁÉɊ 
Ζυππ ÆÏÒ ÔÈÅ Ȱ7ÏÒÌÄ #ÏÎÇÒÅÓÓ ÏÆ -ÁÌÁÃÏÌÏÇÙȱȢ 53! 
 

,ÁÕÒÅÎ 3ÕÍÎÅÒ-2ÏÏÎÅÙ ɉ/ØÆÏÒÄ 5ÎÉÖÅÒÓÉÔÙɊ 
Ζυππ ÆÏÒ ÔÈÅ Ȱ7ÏÒÌÄ #ÏÎÇÒÅÓÓ ÏÆ -ÁÌÁÃÏÌÏÇÙȱȢ 53! 

 
! ÔÏÔÁÌ ÏÆ Ζτωωχ ×ÁÓ ÁÌÌÏÃÁÔÅÄ ÂÙ 4ÈÅ 3ÏÃÉÅÔÙ ÆÏÒ 4ÒÁÖÅÌ !×ÁÒÄÓȢ !ÌÌ ÁÐÐÌÉÃÁÎÔÓ ÈÁÖÅ ÂÅÅÎ ÎÏÔÉПÉÅÄ ÏÆ ÔÈÅ ÏÕÔÃÏÍÅȢ .ÏÔÅ 
ÔÈÁÔ ÔÈÉÓ ÁÍÏÕÎÔ ÄÏÅÓ ÎÏÔ ÎÅÃÅÓÓÁÒÉÌÙ ÒÅПÌÅÃÔ ÁÃÔÕÁÌ ȬÓÐÅÎÄȭ ÁÓ ÏÃÃÁÓÉÏÎÁÌÌÙ ÓÔÕÄÅÎÔÓ ×ÉÔÈÄÒÁ× ÆÒÏÍ ÔÈÅ ÉÎÔÅÎÄÅÄ ÖÉÓÉÔȢ 
 
2ÅÓÅÁÒÃÈ 'ÒÁÎÔÓ ÆÏÒ ςπρψ - 3ÅÎÉÏÒ 2ÅÓÅÁÒÃÈ 'ÒÁÎÔÓ Ǫ %ÁÒÌÙ #ÁÒÅÅÒ 2ÅÓÅÁÒÃÈ 'ÒÁÎÔÓ 
 

4ÈÅ -3, ÃÏÕÎÃÉÌ ÄÅÃÉÄÅÄ ÔÏ ÒÅÓÔÒÕÃÔÕÒÅ ÔÈÅ ÒÅÓÅÁÒÃÈ ÇÒÁÎÔÓ ÆÒÏÍ ςπρφ ÂÙ Á×ÁÒÄÉÎÇ 3ÅÎÉÏÒ 2ÅÓÅÁÒÃÈ 'ÒÁÎÔÓ ÁÎÄ %ÁÒÌÙ #ÁȤ
ÒÅÅÒ 2ÅÓÅÁÒÃÈ 'ÒÁÎÔȢ %ÁÒÌÙ #ÁÒÅÅÒ 2ÅÓÅÁÒÃÈ 'ÒÁÎÔÓ ÁÒÅ ÃÏÎÆÅÒÒÅÄ ÏÎ ÓÔÕÄÅÎÔÓ ÁÎÄ ÒÅÓÅÁÒÃÈÅÒÓ ×ÉÔÈÏÕÔ ÐÒÏÆÅÓÓÉÏÎÁÌ ÐÏÓÉȤ
ÔÉÏÎÓȟ ÂÕÔ ×ÉÔÈÏÕÔ ÒÅÇÁÒÄ ÔÏ ÎÁÔÉÏÎÁÌÉÔÙ ÏÒ ÍÅÍÂÅÒÓÈÉÐ ÏÆ 4ÈÅ 3ÏÃÉÅÔÙȢ 3ÅÎÉÏÒ 2ÅÓÅÁÒÃÈ !×ÁÒÄÓ ÁÒÅ ÁÉÍÅÄ ÁÔ ÅÓÔÁÂÌÉÓÈÅÄ 
ÒÅÓÅÁÒÃÈÅÒÓ ÉÎ ÐÒÏÆÅÓÓÉÏÎÁÌ ÐÏÓÉÔÉÏÎÓȟ ÂÕÔ ×ÉÔÈÏÕÔ ÒÅÇÁÒÄ ÔÏ ÎÁÔÉÏÎÁÌÉÔÙȢ !ÐÐÌÉÃÁÎÔÓ ÆÏÒ 3ÅÎÉÏÒ 2ÅÓÅÁÒÃÈ !×ÁÒÄÓ ÍÕÓÔ ÂÅ 
ÍÅÍÂÅÒÓ ÏÆ 4ÈÅ 3ÏÃÉÅÔÙȢ %ÁÒÌÙ #ÁÒÅÅÒ 2ÅÓÅÁÒÃÈ 'ÒÁÎÔÓ ×ÉÌÌ ÂÅ ÒÅÖÉÅ×ÅÄ ÂÙ -3, ÃÏÕÎÃÉÌ ÍÅÍÂÅÒÓ ÁÎÄ 3ÅÎÉÏÒ 2ÅÓÅÁÒÃÈ 
'ÒÁÎÔÓ ×ÉÌÌ ÂÅ ÒÅÖÉÅ×ÅÄ ÂÙ Á 2ÅÖÉÅ×ÅÒÓ 0ÁÎÅÌ ÉÎÃÌÕÄÉÎÇ ÂÏÔÈ ÃÏÕÎÃÉÌ ÁÎÄ ÎÏÎ-ÃÏÕÎÃÉÌ ÍÅÍÂÅÒÓ ÉÎÖÉÔÅÄ ÆÏÒ ÔÈÁÔ ÐÕÒÐÏÓÅȢ 
 
%ÁÒÌÙ #ÁÒÅÅÒ 2ÅÓÅÁÒÃÈ 'ÒÁÎÔÓ 
"Ù ÔÈÅ ÃÌÏÓÉÎÇ ÄÁÔÅ ÏÆ ρυÔÈ $ÅÃÅÍÂÅÒ ςπρψ ÔÈÅ 3ÏÃÉÅÔÙ ÈÁÄ ÒÅÃÅÉÖÅÄ ςω ÁÐÐÌÉÃÁÔÉÏÎÓ ÆÒÏÍ ×ÏÒËÅÒÓ ÆÒÏÍ ςρ ÉÎÓÔÉÔÕÔÉÏÎÓ 
ÉÎ ρς ÄÉÆÆÅÒÅÎÔ ÃÏÕÎÔÒÉÅÓȢ )Î ÇÅÎÅÒÁÌȟ ÔÈÅ ÓÃÉÅÎÔÉПÉÃ ÑÕÁÌÉÔÙ ÏÆ ÔÈÅ ÒÅÓÅÁÒÃÈ ÐÒÏÊÅÃÔÓ ÓÕÂÍÉÔÔÅÄ ×ÁÓ ÅØÃÅÌÌÅÎÔȢ /Î ÂÅÈÁÌÆ ÏÆ 
ÔÈÅ 3ÏÃÉÅÔÙȟ ) ×ÏÕÌÄ ÌÉËÅ ÔÏ ÆÏÒÍÁÌÌÙ ÔÈÁÎË ÔÈÅ ÍÅÍÂÅÒÓ ÏÆ ÔÈÅ 'ÒÁÎÔÓ 2ÅÖÉÅ× 0ÁÎÅÌ ÆÏÒ ÔÈÅÉÒ ÈÁÒÄ ×ÏÒË ÉÎ ÒÅÖÉÅ×ÉÎÇ ÁÌÌ 
ÁÐÐÌÉÃÁÔÉÏÎÓȢ 4ÈÅ 0ÁÎÅÌ ÈÁÓ ÁÇÒÅÅÄ ÔÈÅ ÆÏÌÌÏ×ÉÎÇ Á×ÁÒÄÓȟ ÉÎ ÁÌÐÈÁÂÅÔÉÃÁÌ ÏÒÄÅÒȢ 
 
!ÌÄÁȟ 0Ȣ ɉ5ÎÉÖÅÒÓÉÔÙ ÏÆ -ÏÎÔÐÅÌÌÉÅÒȟ &ÒÁÎÃÅɊȟ ΖρτπτȢτψ 
Ȭ"ÉÏÇÅÏÇÒÁÐÈÙ ÏÆ ÃÒÙÐÔÉÃ 'ÁÌÂÁ ÓÎÁÉÌÓ ɉ(ÙÇÒÏÐÈÉÌÁȟ ,ÙÍÎÁÅÉÄÁÅɊȭ 
 

"ÕÌÌÉÓȟ $Ȣ ɉ3ÔÁÔÅ 5ÎÉÖÅÒÓÉÔÙ ÏÆ .9 #ÏÌÌÅÇÅ ÏÆ %ÎÖÉÒÏÎÍÅÎÔÁÌ 3ÃÉÅÎÃÅ ÁÎÄ &ÏÒÅÓÔÒÙȟ 53!Ɋȟ Ζρυππ 
Ȭ4ÈÅ %ÎÄÏÄÏÎÔÏÉÄ ,ÁÎÄ 3ÎÁÉÌÓ ÏÆ "ÅÌÁÕȡ 0ÈÙÌÏÇÅÎÅÔÉÃÓ ÁÎÄ -ÏÒÐÈÏÌÏÇÉÃÁÌ 4ÒÁÉÔ %ÖÏÌÕÔÉÏÎȭ 
 

%ÇÇÅÒȟ #Ȣ ɉ,-5 -ÕÎÉÃÈȟ -ÕÎÉÃÈɊȟ Ζρυππ 
Ȭ-ÏÌÅÃÕÌÁÒ ÐÈÙÌÏÇÅÎÙ ÏÆ ÍÅÉÏÆÁÕÎÁÌ #ÁÅÃÉÄÁÅ ÓÎÁÉÌÓ ɉ4ÒÕÎÃÁÔÅÌÌÏÉÄÅÁȟ #ÁÅÎÏÇÁÓÔÒÏÐÏÄÁɊȭ 
 

ÄÅ 'ÉÅÒȟ 7Ȣ ɉ.ÁÔÕÒÁÌÉÓ "ÉÏÄÉÖÅÒÓÉÔÙ #ÅÎÔÅÒȟ .ÅÔÈÅÒÌÁÎÄÓɊȟ Ζρυππ 
Ȭ&ÉÒÓÔ ÓÕÒÖÅÙ ÏÆ ÔÈÅ ÔÅÒÒÅÓÔÒÉÁÌ ÇÁÓÔÒÏÐÏÄÓ ÏÆ 5ÌÕ 4ÅÍÂÕÒÏÎÇ .ÁÔÉÏÎÁÌ 0ÁÒËȟ "ÒÕÎÅÉ $ÁÒÕÓÓÁÌÁÍȭ 
 

2ÁÍÅÓÈȟ +Ȣ ɉ3ÖÅÎ ,ÏÖÅÎ #ÅÎÔÒÅ ÆÏÒ -ÁÒÉÎÅ )ÎÆÒÁÓÔÒÕÃÔÕÒÅȟ 3×ÅÄÅÎɊȟ Ζρυππ 
Ȭ4ÈÅ ÇÅÎÅÔÉÃ ÍÅÃÈÁÎÉÓÍÓ ÕÎÄÅÒÌÙÉÎÇ ÌÁÒÖÁÌ ÓÈÅÌÌ ÄÅÐÏÓÉÔÉÏÎ ÉÎ ÃÁÌÃÉÕÍ ÌÉÍÉÔÅÄ ÅÎÖÉÒÏÎÍÅÎÔÓȭ 
 

2ÏÌÌÉÎÓȟ 2Ȣ ɉ5ÎÉÖÅÒÓÉÔÙ ÏÆ (Á×ÁÉÉȟ 53!Ɋȟ Ζρτχτ 
Ȭ4ÈÅ ÇÕÔ ÍÉÃÒÏÂÉÏÍÅ ÏÆ ÓÎÁÉÌÓ ÁÎÄ ÈÏ× ÉÔ ÉÓ ÉÎУÌÕÅÎÃÅÄ ÂÙ ÉÎÆÅÃÔÉÏÎ ×ÉÔÈ ÒÁÔ ÌÕÎÇ×ÏÒÍȭ 
 

4ÁÉÔÅȟ -Ȣ ɉ.ÁÔÉÏÎÁÌ 5ÎÉÖÅÒÓÉÔÙ ÏÆ )ÒÅÌÁÎÄȟ )ÒÅÌÁÎÄɊȟ Ζρτχς 
Ȭ5ÎÄÅÒ ÔÈÅ ÓËÉÎ ɀ #4 ÓÃÁÎÎÉÎÇ #ÉÒÒÁÔÅ ÏÃÔÏÐÏÄÓȭ 
 

7ÉÎÅÂÁÒÇÅÒȟ -Ȣ ɉ5ÎÉÖÅÒÓÉÔÙ ÏÆ !ÌÁÂÁÍÁȟ 53!Ɋȟ Ζψπσ 
Ȭ4ÈÅ 2ÏÌÅ ÏÆ 0ÁÒÁÓÉÔÅÓ ÉÎ #ÏÎÓÕÍÅÒ $ÒÉÖÅÎ .ÕÔÒÉÅÎÔ #ÙÃÌÉÎÇȭ 
 

4ÈÅÒÅÆÏÒÅ ψ 2ÅÓÅÁÒÃÈ 'ÒÁÎÔÓ ÈÁÖÅ ÂÅÅÎ ÆÕÎÄÅÄ ÁÔ Á ÔÏÔÁÌ ÃÏÓÔ ÏÆ ΖρρȟρυσȢτψȢ 4ÈÅ ÓÕÃÃÅÓÓ ÒÁÔÅ ×ÁÓ ςψϷȢ 4ÈÅ 'ÒÁÎÔÓ 
2ÅÖÉÅ× 0ÁÎÅÌ ×ÏÕÌÄ ÌÉËÅ ÔÏ ÅÍÐÈÁÓÉÓÅ ÔÈÁÔ ÔÈÅ ÑÕÁÌÉÔÙ ÏÆ ÁÌÌ ÁÐÐÌÉÃÁÔÉÏÎÓ ×ÁÓ ÈÉÇÈ ÁÎÄ ÔÈÁÔ ÉÔ ÆÕÎÄÅÄ ÁÓ ÍÁÎÙ ÅØÃÅÌÌÅÎÔ 
ÐÒÏÊÅÃÔÓ ÁÓ ÐÏÓÓÉÂÌÅȢ !ÐÐÌÉÃÁÎÔÓ ×ÉÌÌ ÂÅ ÆÏÒÍÁÌÌÙ ÎÏÔÉПÉÅÄ ÏÆ ÔÈÅ ÏÕÔÃÏÍÅ ÏÆ ÔÈÅÉÒ ÁÐÐÌÉÃÁÔÉÏÎ ×ÉÔÈÉÎ σ ×ÅÅËÓ ÏÆ ÔÈÅ !'-Ȣ 
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3ÅÎÉÏÒ 2ÅÓÅÁÒÃÈ 'ÒÁÎÔÓ 
 

"Ù ÔÈÅ ÃÌÏÓÉÎÇ ÄÁÔÅ ÏÆ ρυÔÈ *ÕÎÅ ςπρψ ÔÈÅ 3ÏÃÉÅÔÙ ÈÁÄ ÒÅÃÅÉÖÅÄ ÏÎÌÙ ρ ÁÐÐÌÉÃÁÔÉÏÎ ÆÏÒ ÔÈÅ 3ÅÎÉÏÒ 2ÅÓÅÁÒÃÈ 'ÒÁÎÔÓȢ /Î 
ÂÅÈÁÌÆ ÏÆ ÔÈÅ 3ÏÃÉÅÔÙȟ ) ×ÏÕÌÄ ÁÇÁÉÎ ÌÉËÅ ÔÏ ÆÏÒÍÁÌÌÙ ÔÈÁÎË ÔÈÅ ÍÅÍÂÅÒÓ ÏÆ ÔÈÅ 'ÒÁÎÔÓ 2ÅÖÉÅ× 0ÁÎÅÌ ÆÏÒ ÔÈÅÉÒ ÈÁÒÄ ×ÏÒË 
ÉÎ ÒÅÖÉÅ×ÉÎÇ ÁÌÌ ÁÐÐÌÉÃÁÔÉÏÎÓȢ 4ÈÅ 0ÁÎÅÌ ÈÁÓ ÁÇÒÅÅÄ ÔÈÅ ÆÏÌÌÏ×ÉÎÇ Á×ÁÒÄȡ- 
 

            !ÎÄÒÅ× !Ȣ $ÁÖÉÄȟ #ÌÁÒËÓÏÎ 5ÎÉÖÅÒÓÉÔÙ ɉ53!Ɋ   Ζρτπτ  
 Ȭ4ÈÅ %ÆÆÅÃÔÓ ÏÆ #/φ- ÍÅÄÉÁÔÅÄ !ÃÉÄÉУÉÃÁÔÉÏÎ ÏÎ &ÒÅÓÈ×ÁÔÅÒ -ÏÌÌÕÓÃÓ ÆÒÏÍ Á 4ÅÍÐÅÒÁÔÅ !ÑÕÁÔÉÃ #ÏÍÍÕÎÉÔÙȭ 
 
4ÈÅ !ÎÎÕÁÌ !×ÁÒÄ  
4ÈÅ 3ÏÃÉÅÔÙ ÒÅÃÅÉÖÅÄ ÎÏ ÎÏÍÉÎÁÔÉÏÎÓ ÆÏÒ ÔÈÅ ςπρω !ÎÎÕÁÌ !×ÁÒÄȢ  

 

4ÈÅ /ØÆÏÒÄ 0ÒÉÚÅ ÆÏÒ -ÁÌÁÃÏÌÏÇÙ 

4ÈÅ /ØÆÏÒÄ 0ÒÉÚÅ ÆÏÒ -ÁÌÁÃÏÌÏÇÙ ÉÓ Á×ÁÒÄÅÄ ÁÎÎÕÁÌÌÙ ÆÏÒ ÔÈÅ ÂÅÓÔ ÐÒÅÓÅÎÔÁÔÉÏÎ ÁÔ ÔÈÅ -ÏÌÌÕÓÃÁÎ &ÏÒÕÍȟ ÉÓ ÇÅÎÅÒÏÕÓÌÙ 
ÓÕÐÐÏÒÔÅÄ ÂÙ /ØÆÏÒÄ 5ÎÉÖÅÒÓÉÔÙ 0ÒÅÓÓȟ ÐÕÂÌÉÓÈÅÒ ÏÆ ÔÈÅ 3ÏÃÉÅÔÙȭÓ ÊÏÕÒÎÁÌȢ 4ÈÅ ςπρψ ×ÉÎÎÅÒ ÉÓ &ÒÁÎÚÉÓËÁ 3Ȣ "ÅÒÇÍÅÉÅÒ ÆÏÒ 
ÈÅÒ ÔÁÌË ÅÎÔÉÔÌÅÄ Ȭ"ÁÔÈÙÁÌ ÓÌÏÐÅ ÔÏ ÈÁÄÁÌ ÔÒÅÎÃÈȡ ÄÉÖÅÒÓÉÔÙ ÁÎÄ ÂÉÏÇÅÏÇÒÁÐÈÙ ÏÆ 3ÏÌÅÎÏÇÁÓÔÒÅÓ ɉ-ÏÌÌÕÓÃÁɊ ÉÎ ÔÈÅ .ÏÒÔÈ×ÅÓÔ 
0ÁÃÉУÉÃȭȢ 

 
/ÆПÉÃÅÒÓ ÁÎÄ #ÏÕÎÃÉÌ 
 

4ÈÉÓ ÈÁÓ ÂÅÅÎ ÍÙ ПÉÒÓÔ ÙÅÁÒ ÁÓ 0ÒÅÓÉÄÅÎÔȟ ÁÎÄ ÉÔ ÈÁÓ ÂÅÅÎ Á ÌÅÁÒÎÉÎÇ ÃÕÒÖÅȟ ÏÆÆ ×ÈÉÃÈ ) ×ÏÕÌÄ ÈÁÖÅ ÆÁÌÌÅÎ ×ÉÔÈÏÕÔ ÔÈÅ ÔÉÍÅÌÙ 
ÁÎÄ ×ÅÌÃÏÍÅ ÈÅÌÐ ÏÆ ÍÁÎÙ ÏÆ ÙÏÕȢ 4ÈÁÎË ÙÏÕȦ )ÔȭÓ ÂÅÅÎ Á ÓÕÃÃÅÓÓÆÕÌ ÙÅÁÒȟ ÍÁÒËÅÄ ÂÙ ÔÈÅ ρςυÔÈ !'-ȟ ÁÎÄ ÔÈÅ ςπÔÈ ÁÎÎÉÖÅÒȤ
ÓÁÒÙ ÏÆ ÔÈÅ &ÏÒÕÍȢ 4ÈÅ &ÏÒÕÍ ÈÁÓ ÃÏÎÔÉÎÕÅÄ ÔÏ ÂÅ Á ÍÏÓÔ ÒÅ×ÁÒÄÉÎÇ ÁÎÄ ÉÎÆÏÒÍÁÔÉÖÅ ÄÁÙȢ 
/ÕÒ #ÏÕÎÃÉÌ ÎÏ×ȟ ÁÎÄ ÎÏÍÉÎÁÔÉÏÎÓ ÆÏÒ ÇÏÉÎÇ ÆÏÒ×ÁÒÄȟ ×ÅÒÅ ÏÎ ÔÈÅ !ÇÅÎÄÁ 0ÁÐÅÒȟ ÁÎÄ ÁÐÐÅÁÒ ÂÅÌÏ×Ȣ  
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Terrestrial molluscs have been the target of red list activities for almost 3 decades, with sporadic and taxonomically 
scattered entries from the 1970ôs. Prerequisite to any redlisting, a scientifically well-tested and foreseeable stable taxo-
nomic backbone was needed. Fortunately, this backbone for Europe was created in parallel through the MolluscaBase 
project, which was fed by fundamentally revised data retrieved from the Fauna Europaea list. The terrestrial gastro-
pods are represented by 57 families, with the Clausiliidae being the largest group comprising 429 species. 
Since 2009, the complete non-marine malacofauna of Europe has been screened using the knowledge of almost 50 
experts. The threat status was assessed against the standard categories and criteria of the IUCN Red List (IUCN ver-
sion 3.1). Today, we can present data on the current conservation status of 3332 species of terrestrial and freshwater 
molluscs. These data were made visible through the IUCN Red List database in November 2017 
(www.iucnredlist.org), presenting a lot of hitherto unpublished information on the species including as a novelty a 
distribution map for almost all species. For the terrestrial molluscs, there is good news: of the ca. 2.476 species, only 
19.5% have a threatened category, and slightly more than 50% are considered Least Concern. Freshwater molluscs 
were assessed in 2011, and an update is urgently needed as recently described species are not assessed. So the latest 
numbers from 2011 stay with ca. 40% of the species having a threatened category, contrasted by only 22% of Least 
Concern species. As could be expected, the Balkans turned out to represent the area with the highest biodiversity. The 
Macaronesian Islands with all the small-range species show a very similar pattern in species richness. The major 
threats identified against terrestrial molluscs in Europe are grazing, increased incidence of fires, deforestation, agricul-
ture and encroaching urbanisation. 
 
 

 
 
 
 
 

SYMPOSIUM WHICH ACCOMPANIED THE AGM 

Aspects of mollusc conservation 

Wednesday 27 March 2019   1345h 
 

ρςφÔÈ !'- -ÁÌÁÃÏÌÏÇÉÃÁÌ 3ÏÃÉÅÔÙ ÏÆ ,ÏÎÄÏÎ 

&ÌÅÔÔ 4ÈÅÁÔÒÅȟ .ÁÔÕÒÁÌ (ÉÓÔÏÒÙ -ÕÓÅÕÍȟ ,ÏÎÄÏÎ 
 

In order to celebrate the 126th AGM of the Malacological Society of London, MSL together with the Natural History 
Museum co-hosted a short symposium on aspects of  conservation of molluscs.  After hearing from our invited speak-
ers, there was a celebratory glass of wine.  

 

The Partula tree snail conservation breeding programme was 
established over 30 years ago in response to widespread Par-
tula extinctions in the 1970s and 1980s from the introduced 
predator Euglandina rosea. The programme currently includes 15 species and sub-species (the majority of which 
have Extinct in the Wild Red List status). A long-term collaboration between the French Polynesian environment 
department and the zoo conservation breeding programme has enabled 10 species and 2 subspecies to be reintro-
duced. This presentation updated colleagues on progress to date, lessons learned and follow up initiatives. It also 
summarised some future conservation environment considerations for this and wider species recovery efforts.   
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-ÁÒÉÎÅ ÃÏÎÅ ÓÎÁÉÌÓ ɉ#ÏÎÉÄÁÅɊ ÁÒÅ ÆÁÍÏÕÓ ÆÏÒ ÔÈÅÉÒ ÁÎÁÔÏÍÉÃÁÌ ÁÓ ×ÅÌÌ ÁÓ ÂÅÈÁÖÉÏÒÁÌ ÆÅÁÔÕÒÅÓȟ ÉÎÃÌÕÄÉÎÇ ÈÁÒÐÏÏÎ-ÌÉËÅ ÒÁÄÕÌÁ 
ÔÅÅÔÈ ÕÓÅÄ ÔÏ ÉÎÊÅÃÔ ÈÉÇÈÌÙ ÐÒÅÙ-ÓÐÅÃÉПÉÃ ÎÅÕÒÏÔÏØÉÎÓ ÉÎÔÏ ÔÈÅÉÒ ÐÒÅÙȢ 4ÈÅÙ ÈÁÖÅ ÏÆÔÅÎ ÆÅÁÔÕÒÅÄ ÉÎ Ȱ4ÈÅ -ÁÌÁÃÏÌÏÇÉÓÔȱ ÁÎÄ ÅÌÓÅȤ
×ÈÅÒÅ ÆÏÒ ÔÈÅÉÒ ÐÈÁÒÍÁÃÅÕÔÉÃÁÌ ÐÏÔÅÎÔÉÁÌ ÁÓ ÁÎÁÌÇÅÓÉÃÓȢ (Ï×ÅÖÅÒȟ ÁÎÏÔÈÅÒ ËÅÙ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃ ÏÆ ÔÈÅ ÇÒÏÕÐ ÉÓ ÔÈÅÉÒ ÈÉÇÈ ÂÉÏÄÉȤ
ÖÅÒÓÉÔÙȟ ÆÅÁÔÕÒÉÎÇ ÕÐ ÔÏ ωππ ÓÐÅÃÉÅÓȟ ÔÈÅ ÍÁÊÏÒÉÔÙ ÏÆ ×ÈÉÃÈ ÁÒÅ ÆÏÕÎÄ ÁÓ ÒÅÅÆ Ä×ÅÌÌÅÒÓ ÉÎ ÔÈÅ ÉÎÔÅÒÔÉÄÁÌ ÁÎÄ ÓÈÁÌÌÏ× ÓÕÂÔÉÄÁÌ ÏÆ 
ÔÈÅ )ÎÄÏ-!ÕÓÔÒÁÌÉÁÎ !ÒÃÈÉÐÅÌÁÇÏ ɉ)!!ɊȢ $ÉÓÐÅÒÓÁÌ ÉÓ ÂÁÓÅÄ ÏÎ ÄÒÉÆÔÉÎÇ ÐÌÁÎËÔÏÎÉÃ ÌÁÒÖÁÅ ÁÎÄ ÒÁÎÇÅ ÅØÐÁÎÓÉÏÎ ÉÓ ÔÈÅÒÅÆÏÒÅ 
ÔÈÏÕÇÈÔ ÔÏ ÂÅ ÈÉÇÈÌÙ ÄÅÐÅÎÄÅÎÔ ÏÎ ÔÈÅ ÐÒÅÖÁÉÌÉÎÇ ÏÃÅÁÎÏÇÒÁÐÈÉÃ ÐÁÔÔÅÒÎÓ ÏÆ ÔÈÉÓ ÒÅÇÉÏÎȢ  

4ÈÅ ÅØÉÓÔÅÎÃÅ ÏÆ ÏÎÔÏÇÅÎÅÔÉÃÁÌÌÙ ÁÎÄ ÅÃÏÌÏÇÉÃÁÌÌÙ ɉÆÅÅÄÉÎÇ ÂÅÈÁÖÉÏÒɊ ÓÉÍÉÌÁÒ ÁÎÄ ×ÉÄÅÓÐÒÅÁÄȟ ÃÏ-ÏÃÃÕÒÒÉÎÇ ÓÐÅÃÉÅÓ 
ɉ"ÁÒÂÅÒ ÅÔ ÁÌȢȟ ςππφɊȟ ÍÁËÅÓ ÔÈÅ #ÏÎÉÄÁÅ ÁÎ ÉÄÅÁÌ ÓÙÓÔÅÍ ÔÏ ÉÎÖÅÓÔÉÇÁÔÅ ÔÈÅ ÅÆÆÅÃÔÓ ÏÆ ÔÈÅ ÈÉÓÔÏÒÉÃÁÌÌÙ ÅÖÅÒ-ÃÈÁÎÇÉÎÇ ÃÏÁÓÔÁÌ 
ÏÕÔÌÉÎÅ ÏÆ ÔÈÉÓ ÁÒÃÈÉÐÅÌÁÇÏ ÏÎ ÔÈÅ ÍÁÒÉÎÅ ÉÎÖÅÒÔÅÂÒÁÔÅ ÂÉÏÄÉÖÅÒÓÉÔÙȢ 0ÌÅÉÓÔÏÃÅÎÅ ÓÅÁ-ÌÅÖÅÌ ПÌÕÃÔÕÁÔÉÏÎÓ ÈÁÖÅ ÂÅÅÎ ÈÙÐÏÔÈÅȤ
ÓÉÚÅÄ ÔÏ ÈÁÖÅ ÒÅÐÅÁÔÅÄÌÙ ÃÏÎÎÅÃÔÅÄ ÁÎÄ ÉÓÏÌÁÔÅÄ ÇÅÏÇÒÁÐÈÉÃÁÌÌÙ ÄÉÓÔÁÎÔ ÏÃÅÁÎÏÇÒÁÐÈÉÃ ÒÅÇÉÏÎÓ ɉ6ÏÒÉÓȟ ςπππɊȢ 7ÈÉÌÅ ÐÒÅÖÉÏÕÓ 
ÓÔÕÄÉÅÓ ÅØÉÓÔ ÆÏÒ Á ÖÁÒÉÅÔÙ ÏÆ ÍÁÒÉÎÅ ÁÎÉÍÁÌÓ ÁÎÄ ÉÎÖÅÒÔÅÂÒÁÔÅÓ ÆÒÏÍ ×ÉÔÈÉÎ ÔÈÉÓ ÒÅÇÉÏÎ ɉ#ÁÒÐÅÎÔÅÒ ÅÔ ÁÌȢȟ ςπρρɊȟ ÓÔÕÄÉÅÓ ÏÎ 
ÔÈÉÓ ÔÏÐÉÃ ÏÎ ÃÏÎÅ ÓÎÁÉÌÓ ×ÅÒÅ ÐÅÒÆÏÒÍÅÄ ÅØÃÌÕÓÉÖÅÌÙ ÏÕÔÓÉÄÅ ÏÆ )ÎÄÏÎÅÓÉÁ ɉ$ÕÄÁ Ǫ +ÏÈÎȟ ςππυȠ !ÔÌÁÎÔÉÃ /ÃÅÁÎȡ #ÕÎÈÁ ÅÔ ÁÌȢȟ 
ςππυȟ ςππψȟ ςπρτȠ $ÕÄÁ Ǫ 2ÏÌÁÎȟ ςππυȠ !ÂÁÌÄÅ ÅÔ ÁÌȢȟ ςπρχȠ 0ÁÃÉПÉÃ /ÃÅÁÎȡ $ÕÄÁ Ǫ ,ÅÅȟ ςππωȠ $ÕÄÁ Ǫ ,ÅÓÓÉÏÓȟ ςππωȠ $ÕÄÁ ÅÔ 
ÁÌȢȟ ςππωȠ $ÕÄÁ ÅÔ ÁÌȢȟ ςπρςɊȢ 4ÈÉÓ ÓÔÕÄÙ ÐÒÅÓÅÎÔÓ ÔÈÅ ПÉÒÓÔ ÃÏÍÐÁÒÁÔÉÖÅ ÁÎÁÌÙÓÉÓ ÏÆ ÔÈÅ ÄÉÓÔÒÉÂÕÔÉÏÎ ÏÆ ÍÉÔÏÃÈÏÎÄÒÉÁÌ ÈÁÐÌÏȤ
ÔÙÐÅÓ ÆÏÒ Á ÖÁÒÉÅÔÙ ÏÆ ÃÏÎÅ ÓÎÁÉÌ ÓÐÅÃÉÅÓ ÆÒÏÍ ×ÉÔÈÉÎ ÔÈÅ )ÎÄÏÎÅÓÉÁÎ ÁÒÃÈÉÐÅÌÁÇÏȢ )Ô ÉÎÖÅÓÔÉÇÁÔÅÓ ÔÈÅ ÅØÉÓÔÅÎÃÅ ÏÆ Á ÐÒÅÖÉÏÕÓÌÙ 
ÐÒÏÐÏÓÅÄ ÍÁÒÉÎÅ Ȭ7ÁÌÌÁÃÅ ,ÉÎÅȭ ɉ"ÁÒÂÅÒ ÅÔ ÁÌȢȟ ςπππȠ ,ÏÕÒÉÅ Ǫ 6ÉÎÃÅÎÔȟ ςππτȠ 3ÕÌÁÉÍÁÎ Ǫ /ÖÅÎÄÅÎȟ ςπρπɊȟ Á ÔÅÒÍ ÃÏÍÍÏÎÌÙ 
ÁÐÐÌÉÅÄ ÆÏÒ ÔÈÅ ÔÅÒÒÅÓÔÒÉÁÌ ÄÅÍÁÒÃÁÔÉÏÎ ÂÅÔ×ÅÅÎ ÔÈÅ  !ÓÉÁÎ ÁÎÄ 7ÁÌÌÁÃÅÁÎ ÆÁÕÎÁȢ 4ÈÅ ÓÁÍÐÌÉÎÇ ÐÅÒÆÏÒÍÅÄ ÏÎ ÔÈÉÓ ПÉÅÌÄ ÔÒÉÐ 
ÐÒÏÖÉÄÅÄ ÔÈÅ ÂÁÓÉÓ ÆÏÒ Á ÐÏÐÕÌÁÔÉÏÎ ÇÅÎÅÔÉÃ ÁÎÁÌÙÓÉÓ ÁÐÐÌÙÉÎÇ ÄÅÍÏÇÒÁÐÈÉÃ ÍÅÔÈÏÄÓ ÔÏ ÉÎÖÅÓÔÉÇÁÔÅ ÔÈÅ ÅÖÏÌÕÔÉÏÎÁÒÙ ÁÎÄ 
ÐÈÙÌÏÇÅÏÇÒÁÐÈÉÃÁÌ ÈÉÓÔÏÒÙ ÏÆ ÔÈÉÓ ÆÁÓÃÉÎÁÔÉÎÇ ÇÒÏÕÐ ÉÎ ÔÈÅ )!! ÂÉÏÄÉÖÅÒÓÉÔÙ ÈÏÔÓÐÏÔȢ 
 
-%4(/$3 
 
3ÁÍÐÌÉÎÇ 
 

) ÓÁÍÐÌÅÄ ÓÐÅÃÉÅÓ ÏÆ ÇÅÎÕÓ #ÏÎÕÓ ÔÏÇÅÔÈÅÒ ×ÉÔÈ -ÁÒË 0ÈÕÏÎÇȟ ÆÒÏÍ /ÃÔÏÂÅÒ ÕÎÔÉÌ $ÅÃÅÍÂÅÒ ςπρυ ÁÔ ËÅÙ ÌÏÃÁÔÉÏÎÓ ÁÃÒÏÓÓ 
)ÎÄÏÎÅÓÉÁ ɉÓÅÅ &ÉÇȢ ρɊȢ 7ÉÔÈ ÒÅÓÐÅÃÔ ÔÏ ÔÈÅ ÇÅÎÅÔÉÃ ÂÒÅÁËÓ ÆÏÕÎÄ ÉÎ ÐÒÅÖÉÏÕÓ ÓÔÕÄÉÅÓȟ ×Å ÃÏÖÅÒÅÄ ρς ÓÉÔÅÓȟ ÐÕÔÔÉÎÇ ÅÍÐÈÁÓÉÓ 
ÏÎ ÌÏÃÁÌÉÔÉÅÓ ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ ÔÈÅ )ÎÄÏÎÅÓÉÁÎ 4ÈÒÏÕÇÈПÌÏ× ɉ)4&Ɋȟ ÔÈÅ ÓÅÁÓÏÎÁÌÌÙ ÓÈÉÆÔÉÎÇ ÃÕÒÒÅÎÔÓ ÏÆ ÔÈÅ *ÁÖÁ ÁÎÄ "ÁÎÄÁ 3ÅÁȟ 
ÏÒ ÔÈÅ (ÁÌÍÁÈÅÒÁ %ÄÄÙ ɉ(%ɊȢ /ÎÃÅ ÃÏÌÌÅÃÔÅÄ ÉÎ ÔÈÅ ПÉÅÌÄȟ ÁÌÌ ÓÐÅÃÉÍÅÎÓ ×ÅÒÅ ÐÒÅÌÉÍÉÎÁÒÙ ÉÄÅÎÔÉПÉÅÄ ÂÁÓÅÄ ÏÎ ÍÏÒÐÈÏÌÏÇÙ 
ÁÎÄ ÓÕÂÓÅÑÕÅÎÔÌÙ ÐÈÏÔÏÇÒÁÐÈÅÄ ÔÏ ÄÏÃÕÍÅÎÔ ÔÈÅ ÃÏÌÏÕÒ ÐÁÔÔÅÒÎÓ ÏÆ ÔÈÅ ÓÈÅÌÌ ÁÎÄ ÁÎÉÍÁÌ ÉÔÓÅÌÆȢ %ÁÃÈ ÓÐÅÃÉÍÅÎ ×ÁÓ ÐÈÏÔÏȤ
ÇÒÁÐÈÅÄ ÌÁÔÅÒÁÌÌÙ ÁÎÄ ÍÅÁÓÕÒÅÄ ÉÎ ÌÅÎÇÔÈ ÔÏ ËÅÅÐ ÍÏÒÐÈÏÍÅÔÒÉÃ ÃÈÁÒÁÃÔÅÒÓ ÆÏÒ ÓÕÂÓÅÑÕÅÎÔ ÁÎÁÌÙÓÉÓȢ &ÏÌÌÏ×ÉÎÇ ÔÈÅ ÍÏÒÐÈÏȤ
ÌÏÇÉÃÁÌ ÄÏÃÕÍÅÎÔÁÔÉÏÎȟ ÔÈÅ ÓÈÅÌÌ ÏÆ ÔÈÅ ÓÐÅÃÉÍÅÎ ×ÁÓ ÃÒÁÃËÅÄ ×ÉÔÈ Á ÂÅÎÃÈ ÖÉÃÅ ÁÎÄ ÔÈÅ ÔÉÓÓÕÅ ÄÉÓÓÅÃÔÅÄ ÁÎÄ ËÅÐÔ ÉÎ ÁÌÃÏÈÏÌ 
ɉωφϷɊȢ 7Å ËÅÐÔ ÕÐ ÔÏ ПÉÖÅ ÓÐÅÃÉÍÅÎÓ ÏÆ ÅÁÃÈ ÓÐÅÃÉÅÓ ÆÒÏÍ ÅÁÃÈ ÌÏÃÁÌÉÔÙȢ 3ÐÅÃÉÅÓ ÉÄÅÎÔÉПÉÃÁÔÉÏÎÓ ×ÅÒÅ ÃÒÏÓÓ-ÃÈÅÃËÅÄ ÕÓÉÎÇ ÔÈÅ 
ÓÐÅÃÉÅÓ ÄÅÓÃÒÉÐÔÉÏÎÓ ÇÉÖÅÎ ÉÎ 2ÏȃÃËÅÌ ɉÅÔ ÁÌȟ ρωωυɊ ÁÎÄ ÒÅÆÅÒÅÎÃÅ ÓÅÑÕÅÎÃÅÓ ÆÒÏÍ 'ÅÎÂÁÎË ɉ.#")ɊȢ 
 
$.! ÓÅÑÕÅÎÃÅ ÄÁÔÁ 
 

$.! ×ÁÓ ÅØÔÒÁÃÔÅÄ ÆÒÏÍ υτρ ÉÎÄÉÖÉÄÕÁÌÓ ÁÐÐÌÙÉÎÇ ÔÈÅ %Ȣ:Ȣ.Ȣ!Ȣ -ÏÌÌÕÓÃ $.! +ÉÔ ɉ/ÍÅÇÁ "ÉÏ-4ÅËȟ $ÏÒÁÖÉÌÌÅȟ 'ÅÏÒÇÉÁȟ 53!Ɋ 
ÁÎÄ ÉÓÏÌÁÔÉÏÎ ÓÕÃÃÅÓÓ ÅÖÁÌÕÁÔÅÄ ÕÓÉÎÇ ÇÅÌ ÅÌÅÃÔÒÏÐÈÏÒÅÓÉÓȢ &ÒÁÇÍÅÎÔÓ ÏÆ ÔÈÅ #/) ÒÅÇÉÏÎ ÏÆ ÔÈÅ ÍÉÔÏÃÈÏÎÄÒÉÁÌ $.! ×ÅÒÅ ÁÍȤ
ÐÌÉПÉÅÄ ×ÉÔÈ ÔÈÅ ÕÎÉÖÅÒÓÁÌ ÐÒÉÍÅÒÓ ,#/ρτωπ ÁÎÄ (#/ςρωψ ɉ&ÏÌÍÅÒ ÅÔ ÁÌȢȟ ρωωτɊȟ ÕÓÉÎÇ Á ςυ АÌ ÍÁÓÔÅÒÍÉØ ÏÆ ρωȢψ АÌ ÄÄ(ςπȟ 
ςȢυ АÌ ρπØ "ÕÆÆÅÒȟ πȢυ АÌ 0ÒÉÍÅÒ ρȟ πȢυ АÌ 0ÒÉÍÅÒ ςȟ πȢυ АÌ Ä.40Óȟ πȢς АÌ 4ÁÑ-0ÏÌÙÍÅÒÁÓÅ ÁÎÄ ρ АÌ $.! ÔÅÍÐÌÁÔÅȢ !Ó ÔÈÅ ÁÍÐÌÉПÉȤ
ÃÁÔÉÏÎ ÓÕÃÃÅÓÓ ÖÁÒÉÅÄ ÂÅÔ×ÅÅÎ ÓÐÅÃÉÅÓȟ ÔÈÅ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ÏÆ ÔÈÅ $.! ÔÅÍÐÌÁÔÅ ×ÁÓ ÁÄÊÕÓÔÅÄ ÔÏ ÙÉÅÌÄ ÓÕÆПÉÃÉÅÎÔ ÔÁÒÇÅÔ ÁÍÐÌÉПÉȤ
ÃÁÔÉÏÎȢ 4Ï ÁÖÏÉÄ ÔÈÅ ÁÍÐÌÉПÉÃÁÔÉÏÎ ÏÆ ÐÓÅÕÄÏÇÅÎÅÓȟ Á ÄÉÆÆÅÒÅÎÔ ÐÒÏÔÏÃÏÌ ÁÎÄ ÃÕÓÔÏÍÉÚÅÄ ÐÒÉÍÅÒÓ ×ÅÒÅ ÁÐÐÌÉÅÄ ÔÏ ÍÅÍÂÅÒÓ ÏÆ 
ÔÈÅ #Ȣ ÓÐÏÎÓÁÌÉÓ ÓÐÅÃÉÅÓ ÃÏÍÐÌÅØ ɉ#Ȣ ÓÐÏÎÓÁÌÉÓȟ ÎÁÎÕÓȟ ÐÁÒÖÁÔÕÓ ÁÎÄ ÍÕÓÉÃÕÓɊ ÆÏÌÌÏ×ÉÎÇ $ÕÄÁ ÅÔ ÁÌȢȟ ɉςππψɊȢ 4ÈÅ ÁÍÐÌÉÃÏÎÓ 
×ÅÒÅ ÃÏÎÃÅÎÔÒÁÔÅÄ ×ÉÔÈ Á #ÏÎÃÅÎÔÒÁÔÏÒ 0ÌÕÓ ɉ%ÐÐÅÎÄÏÒÆȟ 'ÅÒÍÁÎÙɊ ÁÎÄ ÓÅÎÔ ÆÏÒ ÓÅÑÕÅÎÃÉÎÇ ÁÔ -ÁÃÒÏÇÅÎ ɉ!ÍÓÔÅÒÄÁÍȟ 
.ÅÔÈÅÒÌÁÎÄÓɊȢ 3ÅÑÕÅÎÃÉÎÇ ×ÁÓ ÐÅÒÆÏÒÍÅÄ ÖÉÁ 3ÁÎÇÅÒ ÓÅÑÕÅÎÃÉÎÇ ÉÎ ÂÏÔÈ ÄÉÒÅÃÔÉÏÎÓȢ 4ÈÅ ÒÅÔÒÉÅÖÅÄ ÓÅÑÕÅÎÃÅÓ ×ÅÒÅ ÑÕÁÌÉÔÙ-
ÃÈÅÃËÅÄ ÁÎÄ ÅÄÉÔÅÄ ×ÉÔÈÉÎ ÓÉÎÇÌÅ ÓÐÅÃÉÅÓ ÁÌÉÇÎÍÅÎÔÓ ×ÉÔÈ #ÏÄÏÎ#ÏÄÅ !ÌÉÇÎÅÒ ɉ6ÅÒÓÉÏÎ υȢρȢυȟ #ÏÄÏÎ#ÏÄÅ #ÏÒÐÏÒÁÔÉÏÎɊȢ 
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Figure 1     Neighbour-Joining tree showing the clustering of haplotypes of 28 Conus morphospecies based on p-distance. The 
terminal ends of the tree were collapsed and the MOTU and number of the specimens per MOTU are given. Each morphospe-
cies comprising distinct haplotype clusters features a map and a picture of a specimen. The map indicates the haplotype distri-
bution within the IAA by pie charts, giving the color code and total number of all the haplotypes sampled at this locality as 
well as the location and flow direction of the prevailing currents and the Wallace Line. The tree was rooted with Californi-
conus as the outgroup. 
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.ÅÉÇÈÂÏÕÒ-*ÏÉÎÉÎÇ ÁÎÄ ÐÁÉÒ×ÉÓÅ ÄÉÓÔÁÎÃÅÓ 
 

! #/) ÇÅÎÅ ÁÌÉÇÎÍÅÎÔ ÏÆ φςτ ÉÎÄÉÖÉÄÕÁÌÓ ×ÁÓ ÕÓÅÄ ÆÏÒ Á ÐÈÙÌÏÇÅÎÅÔÉÃ ÒÅÃÏÎÓÔÒÕÃÔÉÏÎ ÖÉÁ .ÅÉÇÈÂÏÕÒ-*ÏÉÎÉÎÇ ɉ-%'! χȢπȢρψȠ 
-ÕÓÃÌÅȟ ρπππ ÂÏÏÔÓÔÒÁÐ ÒÅÐÌÉÃÁÔÅÓȟ Ð-ÄÉÓÔÁÎÃÅȟ ÄȡÔÒÁÎÓÉÔÉÏÎÓ Ϲ ÔÒÁÎÓÖÅÒÓÉÏÎÓȟ ÇÁÍÍÁ ÄÉÓÔÒÉÂÕÔÅÄ ÒÁÔÅÓ ×ÉÔÈ ÉÎÖÁÒÉÁÎÔ ÓÉÔÅÓ 
ɉ'Ϲ)Ɋȟ ÐÁÉÒ×ÉÓÅ ÄÅÌÅÔÉÏÎÓɊȢ 4ÈÅ ÔÅÒÍÉÎÁÌ ÅÎÄÓ ÏÆ ÔÈÅ ÐÈÙÌÏÇÅÎÙ ÒÅÐÒÅÓÅÎÔ ÈÁÐÌÏÔÙÐÅÓ ÃÌÕÓÔÅÒÅÄ ÂÙ ÇÅÎÅÔÉÃ ÄÉÓÔÁÎÃÅȢ %ÁÃÈ ÏÆ 
ÔÈÅÓÅ ÈÁÐÌÏÔÙÐÅ ÃÌÕÓÔÅÒÓ ×ÁÓ ÃÒÏÓÓ-ÃÈÅÃËÅÄ ÆÏÒ ÉÄÅÎÔÉÔÙ ×ÉÔÈ ÔÈÅ ÃÏÒÒÅÓÐÏÎÄÉÎÇ ÍÏÒÐÈÏÌÏÇÉÃÁÌ ÖÏÕÃÈÅÒÓ ÁÎÄ ÔÏ ÓÅÅ ÉÆ ÔÈÅÙ 
ÃÏÎÔÁÉÎÅÄ ÁÌÌ ÁÎÄ ÏÎÌÙ ÓÅÑÕÅÎÃÅÓ ÏÆ ÔÈÅ ÓÁÍÅ ÓÐÅÃÉÅÓȢ 'ÅÎÅÔÉÃ ÓÔÒÕÃÔÕÒÅ ×ÁÓ ÉÎÆÅÒÒÅÄ ×ÈÅÎ ÍÅÍÂÅÒÓ ÏÆ Á ÍÏÒÐÈÏÓÐÅÃÉÅÓ 
×ÅÒÅ ÃÏÎÔÁÉÎÅÄ ×ÉÔÈÉÎ ÄÉÓÔÉÎÃÔ ÈÁÐÌÏÔÙÐÅ ÃÌÕÓÔÅÒÓȟ ÅÁÃÈ ÒÅÐÒÅÓÅÎÔÉÎÇ ÄÉÓÔÉÎÃÔ ÍÏÌÅÃÕÌÁÒ ÏÐÅÒÁÔÉÏÎÁÌ ÔÁØÏÎÏÍÉÃ ÕÎÉÔÓ 
ɉ-/45ÓɊȢ 0ÁÉÒ×ÉÓÅ ÄÉÓÔÁÎÃÅÓ ɉÐ-ÄÉÓÔÁÎÃÅÓɊ ×ÅÒÅ ÃÁÌÃÕÌÁÔÅÄ ÆÏÒ ÁÌÌ ÈÁÐÌÏÔÙÐÅ ÃÌÕÓÔÅÒÓ ÕÓÉÎÇ -%'!Ȣ  
 
2%35,43 
 
(ÁÐÌÏÔÙÐÅ ÃÌÕÓÔÅÒÓ ÁÎÄ Ð-ÄÉÓÔÁÎÃÅÓ 
 

7ÈÅÒÅÁÓ ÍÏÓÔ ÏÆ ÔÈÅ ÏÂÓÅÒÖÅÄ ÓÐÅÃÉÅÓ ÌÁÃËÅÄ ÇÅÎÅÔÉÃ ÓÔÒÕÃÔÕÒÅ ÉÎ ÔÈÅÉÒ ÒÅÌÁÔÉÏÎÓÈÉÐÓȟ ÔÈÒÅÅ ÄÉÓÔÉÎÃÔ ÈÁÐÌÏÔÙÐÅÓ ×ÅÒÅ ÆÏÕÎÄ 
ÆÏÒ #ÏÎÕÓ УÌÁÖÉÄÕÓ ÁÎÄ #Ȣ ÅÍÁÃÉÁÔÕÓȟ ÁÎÄ Ô×Ï ÆÏÒ #Ȣ ÆÒÉÇÉÄÕÓȟ #Ȣ ÌÉÖÉÄÕÓȟ #Ȣ ÒÁÔÔÕÓȟ #Ȣ ÍÕÓÉÃÕÓ ÁÎÄ #Ȣ ÄÉÓÔÁÎÓȢ 4ÈÅ ÍÁØÉÍÕÍ Ð-
ÄÉÓÔÁÎÃÅÓ ÂÅÔ×ÅÅÎ ÁÎÙ ÃÌÕÓÔÅÒÓ ÃÏÎÔÁÉÎÉÎÇ ÈÁÐÌÏÔÙÐÅÓ ÏÆ ÔÈÅ ÓÁÍÅ ÍÏÒÐÈÏÓÐÅÃÉÅÓ ÖÁÒÙ ÆÒÏÍ πȢπρρ ɉ#Ȣ ÌÉÖÉÄÕÓɊ ÔÏ πȢπχσ ɉ#Ȣ 
ÄÉÓÔÁÎÓɊȢ !ÐÁÒÔ ÆÒÏÍ #Ȣ ÒÁÔÔÕÓ ÁÎÄ #Ȣ ÄÉÓÔÁÎÓȟ ÔÈÅ ÍÁØÉÍÕÍ Ð-ÄÉÓÔÁÎÃÅ ÄÏÅÓ ÎÏÔ ÅØÃÅÅÄ ÔÈÅ τϷ ÔÈÒÅÓÈÏÌÄ ÆÏÒ ÄÉÆÆÅÒÅÎÔÉÁÔÉÏÎ ÏÆ 
ÅÖÏÌÕÔÉÏÎÁÒÙ ÓÉÇÎÉПÉÃÁÎÔ ÕÎÉÔÓ ÁÓ ÄÉÓÃÕÓÓÅÄ ÉÎ -ÅÙÅÒ Ǫ 0ÁÕÌÁÙ ɉςππυȠ ÓÅÅ ÁÌÓÏ $ÕÄÁ ÅÔ ÁÌȢȟ ςππψɊȢ &ÕÒÔÈÅÒÍÏÒÅȟ ÔÈÅ ÍÉÎÉÍÕÍ 
×ÉÔÈÉÎ ÁÎÄ ÍÁØÉÍÕÍ ÂÅÔ×ÅÅÎ Ð-ÄÉÓÔÁÎÃÅÓ ×ÅÒÅ ÆÏÕÎÄ ÔÏ ÏÖÅÒÌÁÐ ÉÎ ÔÈÅ ÃÁÓÅ ÏÆ #Ȣ УÌÁÖÉÄÕÓȟ #Ȣ ÌÉÖÉÄÕÓȟ #Ȣ ÒÁÔÔÕÓ ÁÎÄ #Ȣ ÍÕÓÉÃÕÓ 
ɉ4ÁÂÌÅ ρɊ ÁÎÄ ÕÎÄÅÒÌÉÎÅ ÔÈÅ ÅÎÉÇÍÁÔÉÃ ÔÁØÏÎÏÍÉÃ ÃÈÁÒÁÃÔÅÒ ÏÆ ÔÈÅ ÃÏÒÒÅÓÐÏÎÄÉÎÇ ÓÐÅÃÉÅÓ ÁÎÄ -/45ÓȢ 4ÈÅ ÌÁÔÔÅÒ Ô×Ï ÓÐÅÃÉÅÓ 
ÓÈÏ× Á ÈÉÇÈ ÄÅÇÒÅÅ ÏÆ ÇÅÎÅÔÉÃ ÉÎÔÒÁ--/45 ÖÁÒÉÁÂÉÌÉÔÙ ÁÓ ÅØÐÒÅÓÓÅÄ ÂÙ ÔÈÅ ÍÁØÉÍÕÍ ×ÉÔÈÉÎ Ð-ÄÉÓÔÁÎÃÅȢ 
 

 
 

Table 1: Minimum and maximum p-distances calculated for the haplotype clusters for the species for which multiple MOTUs were found. 

 
(ÁÐÌÏÔÙÐÅ ÄÉÓÔÒÉÂÕÔÉÏÎ 
 

4ÈÅ ÄÉÆÆÅÒÅÎÔÉÁÔÅÄ ÈÁÐÌÏÔÙÐÅÓ ÏÆ #Ȣ ÌÉÖÉÄÕÓ ÁÎÄ #Ȣ ÒÁÔÔÕÓ  ÏÃÃÕÒÒÅÄ ÔÏÇÅÔÈÅÒ ÁÔ ÍÕÌÔÉÐÌÅ ÌÏÃÁÌÉÔÉÅÓ ÁÎÄ ÓÈÏ× Á ÕÂÉÑÕÉÔÏÕÓ ÄÉÓÔÒÉȤ
ÂÕÔÉÏÎ ÔÈÒÏÕÇÈÏÕÔ ÔÈÅ )!!Ȣ 4ÈÉÓ ÍÁÙ ÂÅ ÄÕÅ ÔÏ ÔÈÅ ÌÏÎÇ ÐÌÁÎËÔÏÎÉÃ ÐÈÁÓÅ ÏÆ ÔÈÅ ÃÏÒÒÅÓÐÏÎÄÉÎÇ ÓÐÅÃÉÅÓȭ ÌÁÒÖÁÅ ɉςψ-ςω ÁÎÄ ςυ
-ςφ ÄÁÙÓ ÒÅÓÐÅÃÔÉÖÅÌÙɊ ×ÈÉÃÈ ÐÏÔÅÎÔÉÁÌÌÙ ÅÎÁÂÌÅÄ ÂÒÉÎÇÉÎÇ ÏÎÃÅ ÓÅÐÁÒÁÔÅÄ ÐÏÐÕÌÁÔÉÏÎÓȟ ÁÎÄ ÔÈÅ ÄÉÆÆÅÒÅÎÔÉÁÔÅÄ ÈÁÐÌÏÔÙÐÅÓȟ 
ÉÎÔÏ ÓÅÃÏÎÄÁÒÙ ÃÏÎÔÁÃÔȢ  
      #Ȣ ÄÉÓÔÁÎÓ ÁÎÄ #Ȣ ÆÒÉÇÉÄÕÓ ÆÅÁÔÕÒÅ Ô×Ï ÖÅÒÙ ÄÉÓÔÉÎÃÔ ÈÁÐÌÏÔÙÐÅÓȟ ×ÈÉÃÈ ÓÈÏ× ÓÏÍÅ ÄÅÇÒÅÅ ÏÆ ÇÅÏÇÒÁÐÈÉÃ ÓÔÒÕÃÔÕÒÅȢ &ÏÒ ÂÏÔÈ 
ÓÐÅÃÉÅÓȟ ÏÎÅ ÈÁÐÌÏÔÙÐÅ ×ÁÓ ÆÏÕÎÄ ÁÔ 7ÅÓÔ 3ÕÍÁÔÒÁ ÅØÃÌÕÓÉÖÅÌÙȢ 4ÈÅÙ ×ÅÒÅ ÆÏÕÎÄ ÔÏÇÅÔÈÅÒ ÈÏ×ÅÖÅÒȟ ×ÉÔÈ ÍÅÍÂÅÒÓ ÏÆ  ÔÈÅÉÒ 
ÏÔÈÅÒ ÈÁÐÌÏÔÙÐÅ-ÃÌÕÓÔÅÒ ÁÔ ÔÈÅ ÓÉÔÅ ÏÆ 3ÏÕÔÈ 3ÕÌÁ×ÅÓÉȢ &ÕÒÔÈÅÒÍÏÒÅȟ ÂÏÔÈ #Ȣ ÆÒÉÇÉÄÕÓ ÈÁÐÌÏÔÙÐÅÓ ×ÅÒÅ ÆÏÕÎÄ ÔÏÇÅÔÈÅÒ ÁÔ ÔÈÅ 
ÓÉÔÅ ÏÆ +ÕÐÁÎÇȟ 4ÉÍÕÒȢ  
      #Ȣ УÌÁÖÉÄÕÓ ÁÎÄ #Ȣ ÅÍÁÃÉÁÔÕÓ ÓÈÏ× ÓÔÒÏÎÇ ÇÅÏÇÒÁÐÈÉÃ ÓÔÒÕÃÔÕÒÅ ÁÎÄ Á ÈÁÐÌÏÔÙÐÅ ÄÉÓÔÒÉÂÕÔÉÏÎ ÔÈÁÔ ÆÏÌÌÏ×Ó ÔÈÅ ÈÙÐÏÔÈÅÓÉÚÅÄ 
7ÁÌÌÁÃÅ ,ÉÎÅȢ #ÏÍÐÁÒÁÂÌÅ ×ÉÔÈ ÔÈÅ ÒÅÓÕÌÔÓ ÆÏÒ #Ȣ ÄÉÓÔÁÎÓ ÁÎÄ #Ȣ ÆÒÉÇÉÄÕÓȟ ÏÎÅ ÈÁÐÌÏÔÙÐÅ ÏÆ #Ȣ ÅÍÁÃÉÁÔÕÓ ×ÁÓ ÆÏÕÎÄ ÁÔ ÔÈÅ 7ÅÓÔ 
3ÕÍÁÔÒÁ ÓÉÔÅ ÅØÃÌÕÓÉÖÅÌÙȢ (Ï×ÅÖÅÒȟ ÉÔÓ Ô×Ï ÏÔÈÅÒ ÈÁÐÌÏÔÙÐÅÓ ÁÒÅ ÆÏÕÎÄ ÔÏ ÃÏ-ÏÃÃÕÒ ÁÔ ÖÁÒÉÏÕÓ ÓÉÔÅÓ ÅÁÓÔ ÏÆ ÔÈÅ 7ÁÌÌÁÃÅ ,ÉÎÅȢ 
&ÕÒÔÈÅÒÍÏÒÅȟ Ô×Ï ÈÁÐÌÏÔÙÐÅÓ ÏÆ #Ȣ УÌÁÖÉÄÕÓ ×ÅÒÅ ÆÏÕÎÄ ÔÏÇÅÔÈÅÒ ÁÔ ÔÈÅ ÍÁÊÏÒÉÔÙ ÏÆ ÔÈÅ ÓÁÍÐÌÉÎÇ ÓÉÔÅÓ ÅÁÓÔ ÏÆ ÔÈÅ 7ÁÌÌÁÃÅ 
,ÉÎÅȟ ×ÈÅÒÅÁÓ ÏÎÅ ÈÁÐÌÏÔÙÐÅ ×ÁÓ ÆÏÕÎÄ ×ÅÓÔ ÏÆ ÉÔȟ ÁÔ "ÁÌÉ ÏÎÌÙȢ  
 
$)3#533)/. 
 

'ÅÎÅÔÉÃ ÓÔÒÕÃÔÕÒÉÎÇ ÁÎÄ ÓÐÅÃÉÅÓ ÄÅÌÉÍÉÔÁÔÉÏÎÓ 
 

)Î ÔÈÉÓ ÃÏÍÐÁÒÁÔÉÖÅ ÐÈÙÌÏÇÅÏÇÒÁÐÈÉÃ ÁÎÁÌÙÓÉÓ ÏÆ ςψ #ÏÎÕÓ ÓÐÅÃÉÅÓ ÉÎ ÔÈÅ )!!ȟ ×Å ÆÏÕÎÄ Á ÖÁÒÉÅÔÙ ÏÆ ÃÏÎÔÒÁÓÔÉÎÇ ÐÁÔÔÅÒÎÓ ÏÆ 
ÇÅÎÅÔÉÃ ÓÔÒÕÃÔÕÒÉÎÇȢ )Î ÓÏÍÅ ÓÐÅÃÉÅÓ ×Å ÆÏÕÎÄ ÓÔÒÏÎÇ ÓÕÐÐÏÒÔ ÆÏÒ ÔÈÅ ÅØÉÓÔÅÎÃÅ ÏÆ ÒÅÌÁÔÉÖÅÌÙ ÄÅÅÐ ×ÉÔÈÉÎ-ÓÐÅÃÉÅÓ ÇÅÎÅÔÉÃ 
ÃÌÕÓÔÅÒÓ ɉÅÉÔÈÅÒ ÓÙÍÐÁÔÒÉÃ ÏÒ ÇÅÏÇÒÁÐÈÉÃÁÌÌÙ ÃÏ-ÏÃÃÕÒÒÉÎÇɊȟ ×ÈÅÒÅÁÓ ÆÏÒ ÏÔÈÅÒÓ ×Å ÆÏÕÎÄ ÎÏ ÄÅÔÅÃÔÁÂÌÅ ÓÔÒÕÃÔÕÒÉÎÇ ÁÃÒÏÓÓ 
ÔÈÅ ÅÎÔÉÒÅ ÓÁÍÐÌÉÎÇ ÁÒÅÁȢ 4ÈÅ ÅÎÉÇÍÁÔÉÃ ÃÈÁÒÁÃÔÅÒ ÏÆ ÔÈÅ ÈÁÐÌÏÔÙÐÅ ÃÌÕÓÔÅÒÓ ÏÒ -/45Ó ÆÏÕÎÄ ÉÎ ÓÏÍÅ ÓÐÅÃÉÅÓ ÈÉÇÈÌÉÇÈÔÓ ÔÈÅ 
ÎÅÅÄ ÆÏÒ ÆÕÒÔÈÅÒ ÉÎÔÅÇÒÁÔÉÖÅ ÓÔÕÄÙ ÏÆ ÔÈÅ ÃÏÒÒÅÓÐÏÎÄÉÎÇ ÓÐÅÃÉÅÓȟ ÉÎÃÌÕÄÉÎÇ ÍÏÒÐÈÏÌÏÇÉÃÁÌ ÁÎÄ ÍÏÒÐÈÏÍÅÔÒÉÃ ÁÎÁÌÙÓÉÓ ÔÏ ÔÅÓÔ 
ÔÈÅ ÈÙÐÏÔÈÅÓÉÓ ÏÆ ÔÈÅ ÅØÉÓÔÅÎÃÅ ÏÆ ÄÉÓÔÉÎÃÔ ÅÖÏÌÕÔÉÏÎÁÒÙ ÓÉÇÎÉПÉÃÁÎÔ ÕÎÉÔÓ ɀ ÁÎÄ ÐÏÔÅÎÔÉÁÌÌÙ ÎÅ× ÃÒÙÐÔÉÃ ÓÐÅÃÉÅÓ - ×ÉÔÈÉÎ ÓÏÍÅ 
ÏÆ ÔÈÅ ÓÔÕÄÉÅÄ ÔÁØÁȢ 

 #ÌÕÓÔÅÒ #ÏÍÐÁÒÉÓÏÎ 

 ) ÖÓȢ ))   ) ÖÓȢ )))   )) ÖÓȢ )))   

3ÐÅÃÉÅÓ 
ÍÁØȢ 
ÂÅÔ×ÅÅÎ 

ÍÁØȢ 
×ÉÔÈÉÎ 

ÍÉÎȢ 
ÂÅÔ×ÅÅÎ 

ÍÁØȢ 
ÂÅÔ×ÅÅÎ 

ÍÁØȢ 
×ÉÔÈÉÎ 

ÍÉÎȢ 
ÂÅÔ×ÅÅÎ 

ÍÁØȢ 
ÂÅÔ×ÅÅÎ 

ÍÁØȢ 
×ÉÔÈÉÎ 

ÍÉÎȢ 
ÂÅÔ×ÅÅÎ 

#Ȣ ÄÉÓÔÁÎÓ πȢπχσ πȢπρς πȢπφσ - - - - - - 

#Ȣ ÅÍÁÃÉÁÔÕÓ πȢπρχ πȢππψ πȢπρρ πȢπσς πȢπρρ πȢπςρ πȢπσσ πȢπρρ πȢπςτ 

#Ȣ УÌÁÖÉÄÕÓ πȢπςρ πȢπρσ πȢππφ πȢπσπ πȢπρσ πȢπςτ πȢπσυ πȢππψ πȢπςω 

#Ȣ ÆÒÉÇÉÄÕÓ πȢπσυ πȢπρρ πȢπςρ - - - - - - 

#Ȣ ÌÉÖÉÄÕÓ πȢπρρ πȢππω πȢππσ - - - - - - 

#Ȣ ÍÕÓÉÃÕÓ πȢπςχ πȢπςυ πȢππφ - - - - - - 

#Ȣ ÒÁÔÔÕÓ πȢπφπ πȢπσφ πȢπσς - - - - - - 
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&ÏÒ Á ÖÁÒÉÅÔÙ ÏÆ ÓÐÅÃÉÅÓ ɉ#Ȣ ÉÍÐÅÒÉÁÌÉÓȟ #Ȣ ÍÏÒÅÌÅÔÉȟ #Ȣ ÐÌÁÎÏÒÂÉÓȟ #ȢÖÁÒÉÕÓȟ #Ȣ ÆÒÉÇÉÄÕÓȟ #Ȣ УÌÁÖÉÄÕÓɊ ÖÅÒÙ ÄÉÓÔÉÎÃÔ ÈÁÐÌÏÔÙÐÅÓ 
×ÅÒÅ ÆÏÕÎÄȟ ×ÈÉÃÈ ÃÏÎÔÒÉÂÕÔÅ ÔÏ Á ÈÉÇÈ ÉÎÔÒÁÓÐÅÃÉПÉÃ ÇÅÎÅÔÉÃ ÖÁÒÉÁÔÉÏÎȢ $ÅÓÐÉÔÅ ÔÈÅÓÅ ÈÉÇÈ ÇÅÎÅÔÉÃ ÄÉÆÆÅÒÅÎÃÅÓȟ ÔÈÅ ÃÏÒÒÅȤ
ÓÐÏÎÄÉÎÇ ÈÁÐÌÏÔÙÐÅÓ ÁÒÅ ÉÄÅÎÔÉПÉÅÄ ÁÓ ÍÅÍÂÅÒÓ ÏÆ ÔÈÅ ÓÁÍÅ ÓÐÅÃÉÅÓ ÉÎ 'ÅÎÂÁÎËȢ -ÁÎÙ #ÏÎÕÓ ÔÁØÁȟ ÅÓÐÅÃÉÁÌÌÙ ÃÌÏÓÅÌÙ ÒÅÌÁÔÅÄ 
ÓÐÅÃÉÅÓȟ ÈÁÖÅ ÍÏÒÐÈÏÌÏÇÉÃÁÌÌÙ ÁÍÂÉÇÕÏÕÓ ÃÈÁÒÁÃÔÅÒÓ ÁÎÄ ÁÒÅ ÄÉÆПÉÃÕÌÔ ÔÏ ÄÉÓÔÉÎÇÕÉÓÈ ÆÒÏÍ ÅÁÃÈ ÏÔÈÅÒȢ 3ÏÍÅ ÔÁØÁ ÁÒÅ ÒÅÆÅÒÒÅÄ 
ÔÏ ÁÓ ÅÉÔÈÅÒ Á ÆÏÒÍ ÏÒ Á ÖÁÒÉÅÔÙ ÏÆ ÁÌÒÅÁÄÙ ÄÅÓÃÒÉÂÅÄ ÓÐÅÃÉÅÓ ÁÎÄȾÏÒ ÁÓÓÉÇÎÅÄ ÁÓ ÃÒÙÐÔÉÃ ÍÅÍÂÅÒÓ ÏÆ ÓÐÅÃÉÅÓ ÃÏÍÐÌÅØÅÓ ɉÉȢÅȢ 
#ÏÎÕÓ ÎÁÎÕÓȠ 2ÏȃÃËÅÌ ÅÔ ÁÌȢȟ ρωωυɊȟ ÕÎÔÉÌ ÆÕÒÔÈÅÒ ÉÎÖÅÓÔÉÇÁÔÉÏÎ ÈÁÓ ÂÅÅÎ ÐÅÒÆÏÒÍÅÄ ɉ$ÕÄÁ ÅÔ ÁÌȢȟ ςππψȠ $ÕÄÁ ÅÔ ÁÌȢȟ ςππωȠ ,Á×ÌȤ
ÅÒ Ǫ $ÕÄÁȟ ςπρχɊȢ 4ÈÉÓ ÁÍÂÉÇÕÉÔÙ ÏÆ ÓÐÅÃÉÅÓ ÉÄÅÎÔÉПÉÃÁÔÉÏÎ ÉÓ ÍÁÉÎÔÁÉÎÅÄ ÉÎ ÍÁÎÙ 'ÅÎÂÁÎË ÒÅÆÅÒÅÎÃÅ ÓÅÑÕÅÎÃÅÓȢ  
 
'%/'2!0()#!, 3425#452% 
 

4ÈÅ ÈÙÐÏÔÈÅÓÉÓ ÏÆ ÇÅÎÅÔÉÃ ÄÉÆÆÅÒÅÎÔÉÁÔÉÏÎ ÂÅÔ×ÅÅÎ ÐÏÐÕÌÁÔÉÏÎÓ ÌÏÃÁÔÅÄ ÅÁÓÔ ÁÎÄ ×ÅÓÔ ÏÆ ÔÈÅ )!! ɉÉȢÅȢ ÔÈÅ ȬÍÁÒÉÎÅ 7ÁÌÌÁÃÅ 
ÌÉÎÅȭɊ ÃÁÎÎÏÔ ÂÅ ÒÅÊÅÃÔÅÄ ÆÏÒ #Ȣ ÄÉÓÔÁÎÓȟ #Ȣ ÆÒÉÇÉÄÕÓȟ #Ȣ ÅÍÁÃÉÁÔÕÓ ÁÎÄ #Ȣ УÌÁÖÉÄÕÓȢ (Ï×ÅÖÅÒȟ ÔÈÅ ÅØÁÃÔ ÌÏÃÁÔÉÏÎ ÏÆ ÔÈÉÓ ÇÅÎÅÔÉÃ 
ÂÒÅÁË ÍÁÙ ÂÅ ÄÉÆПÉÃÕÌÔ ÔÏ ÄÅÍÁÒÃÁÔÅ ÆÏÒ ÔÈÅ ПÉÒÓÔ Ô×Ï ÓÐÅÃÉÅÓ ÁÎÄ ÄÏÅÓ ÎÏÔ ÓÔÒÉÃÔÌÙ ÆÏÌÌÏ× ÔÈÅ 7ÁÌÌÁÃÅ ,ÉÎÅȢ .ÅÖÅÒÔÈÅÌÅÓÓȟ #Ȣ 
ÄÉÓÔÁÎÓȟ #Ȣ ÆÒÉÇÉÄÕÓ ÁÎÄ #Ȣ ÅÍÁÃÉÁÔÕÓ ÆÅÁÔÕÒÅ Á ÇÅÎÅÔÉÃÁÌÌÙ ÄÉÓÔÉÎÃÔ ÐÏÐÕÌÁÔÉÏÎ ÁÔ ÔÈÅ ÓÉÔÅ ÏÆ 0ÁÄÁÎÇȟ 7ÅÓÔ 3ÕÍÁÔÒÁȢ 4ÈÉÓ ÇÅÎÅÔÉÃ 
ÂÒÅÁË ÍÁÙ ÈÁÖÅ ÂÅÅÎ ÉÎÄÕÃÅÄ ÂÙ ÌÉÍÉÔÅÄ ÇÅÎÅ ПÌÏ× ÄÕÅ ÔÏ ÔÈÅ ÒÅÃÕÒÒÉÎÇ ÉÓÏÌÁÔÉÏÎ ÏÆ ÏÃÅÁÎ ÂÁÓÉÎÓ ÄÕÒÉÎÇ 0ÌÅÉÓÔÏÃÅÎÅ ÓÅÁ-
ÌÅÖÅÌ ПÌÕÃÔÕÁÔÉÏÎÓ ɉ6ÏÒÉÓȟ ςπππɊȢ ! ÓÉÍÉÌÁÒ ÂÒÅÁË ÈÁÓ ÐÒÅÖÉÏÕÓÌÙ ÂÅÅÎ ÆÏÕÎÄ ÁÔ ÔÈÉÓ ÌÏÃÁÌÉÔÙ ÆÏÒ ÐÏÐÕÌÁÔÉÏÎÓ ÏÆ ÔÈÅ ÇÉÁÎÔ ÃÌÁÍÓ 
4ÒÉÄÁÃÎÁ ÃÒÏÃÅÁ ɉ$Å"ÏÅÒ ÅÔ ÁÌȢȟ ςππψɊ ÁÎÄ 4ÒÉÄÁÃÎÁ ÍÁØÉÍÁ ɉ.ÕÒÙÁÎÔÏ Ǫ +ÏÃÈÚÉÕÓȟ ςππωɊ ÁÎÄ ÔÈÅ ÆÁÌÓÅ ÃÌÏ×ÎПÉÓÈ !ÍÐÈÉÐÒÉȤ
ÏÎ ÏÃÅÌÌÁÒÉÓ ɉ.ÅÌÓÏÎ ÅÔ ÁÌȢ ςπππȠ 4ÉÍÍ Ǫ +ÏÃÈÚÉÕÓȟ ςππψɊȢ  

4ÈÅ ÍÁÉÎÔÅÎÁÎÃÅ ÏÆ ÇÅÎÅÔÉÃ ÉÓÏÌÁÔÉÏÎ ÉÓ ÍÏÒÅ ÌÉËÅÌÙ ÆÏÒ ÓÐÅÃÉÅÓ ÆÅÁÔÕÒÉÎÇ ÌÁÒÖÁÌ ÒÅÔÅÎÔÉÏÎ ÏÒ ÓÈÏÒÔ-ÌÉÖÉÎÇ ÌÁÒÖÁÅ ×ÉÔÈ 
ÌÏ× ÄÉÓÐÅÒÓÁÌ ÐÏÔÅÎÔÉÁÌ ɉ+ÉÒËÅÎÄÁÌÅ Ǫ -ÅÙÅÒȟ ςππτȠ #ÕÎÈÁ ÅÔ ÁÌȢȟ ςππυȠ )ÍÒÏÎ ÅÔ ÁÌȟ ςππχɊ ÁÎÄ ÍÁÙ ÔÈÕÓ ÎÏÔ ÂÅ ÔÈÅ ÃÁÓÅ ÆÏÒ 
ÔÈÅ #ÏÎÕÓ ÓÐÅÃÉÅÓ ÏÂÓÅÒÖÅÄ ÉÎ ÔÈÉÓ ÓÔÕÄÙȢ &ÕÒÔÈÅÒÍÏÒÅȟ ÔÈÅ ÏÍÎÉÐÒÅÓÅÎÃÅ ÏÆ ÃÏÒÁÌ ÒÅÅÆ ÈÁÂÉÔÁÔ ÉÎ ÔÈÅ ÐÒÅÓÅÎÔ ÔÉÍÅ ÓÉÎÃÅ ÔÈÅ 
ÌÁÓÔ ÓÅÁ ÌÅÖÅÌ ПÌÕÃÔÕÁÔÉÏÎÓ ÍÁÙ ÈÁÖÅ ÐÒÏÖÉÄÅÄ ÓÔÅÐÐÉÎÇ ÓÔÏÎÅÓ ÔÏ ÑÕÉÃËÌÙ ÅÒÁÓÅ ÁÎÙ ÐÏÐÕÌÁÔÉÏÎ ÇÅÎÅÔÉÃ ÂÏÕÎÄÁÒÉÅÓ ÔÏ ÇÅÎÅ 
ПÌÏ× ÁÎÄ ÄÉÆÆÅÒÅÎÃÅÓ ÉÎ ÈÁÐÌÏÔÙÐÅ ÄÉÓÔÒÉÂÕÔÉÏÎ ÂÅÔ×ÅÅÎ ÔÈÏÓÅ ÓÐÅÃÉÅÓ ɉ+ÉÒËÅÎÄÁÌÅ Ǫ -ÅÙÅÒȟ ςππτȠ )ÍÒÏÎ ÅÔ ÁÌȢȟ ςππχɊȢ .ÅÖÅÒȤ
ÔÈÅÌÅÓÓȟ ÔÈÅ ÇÅÎÅÔÉÃ ÓÉÇÎÁÔÕÒÅ ÏÆ ÐÁÓÔ ÖÉÃÁÒÉÁÎÃÅ ÉÓ ÏÂÓÅÒÖÅÄ ÔÏ ÂÅ ÒÅÔÁÉÎÅÄ ÂÙ ÄÉÓÔÉÎÃÔ ÈÁÐÌÏÔÙÐÅÓȟ ÂÕÔ ÏÂÓÃÕÒÅÄ ÂÙ ÖÁÒÙÉÎÇ 
ÄÅÇÒÅÅÓ ÏÆ ÒÅ-ÁÄÍÉØÔÕÒÅȢ (ÅÎÃÅȟ ÔÈÅ ÃÏÒÒÅÓÐÏÎÄÉÎÇ ÈÁÐÌÏÔÙÐÅÓ ÍÁÙ ÎÏÔ ÙÅÔ ÈÁÖÅ ÒÅ-ÅÓÔÁÂÌÉÓÈÅÄ ÁÒÃÈÉÐÅÌÁÇÏ ×ÉÄÅ ÒÅÐÒÅÓÅÎȤ
ÔÁÔÉÏÎ ÆÏÌÌÏ×ÉÎÇ ÓÅÁ ÌÅÖÅÌ ÒÉÓÅ ÁÎÄ ÒÅÅÓÔÁÂÌÉÓÈÅÄ ÃÏÎÎÅÃÔÉÖÉÔÙȢ  

)ÎÔÅÒÅÓÔÉÎÇÌÙȟ ÈÏ×ÅÖÅÒȟ #Ȣ ÄÉÓÔÁÎÓ ɉςψ ÄÁÙÓɊȟ #Ȣ УÌÁÖÉÄÕÓ ɉςσ ÄÁÙÓɊ ÁÎÄ #Ȣ ÆÒÉÇÉÄÕÓ ɉςς-ςτ ÄÁÙÓɊ ÓÈÏ× ÌÁÒÖÁÌ ÄÕÒÁÔÉÏÎÓ 
ÃÏÍÐÁÒÁÂÌÅ ÔÏȟ ÂÕÔ ×ÉÔÈ ÈÁÐÌÏÔÙÐÅ ÄÉÓÔÒÉÂÕÔÉÏÎÓ ÄÉÆÆÅÒÅÎÔ ÆÒÏÍȟ #Ȣ ÌÉÖÉÄÕÓ ɉςψ-ςω ÄÁÙÓɊ ÁÎÄ #Ȣ ÒÁÔÔÕÓ ɉςυ-σπ ÄÁÙÓɊȟ ×ÈÉÃÈ 
ÈÁÖÅ ÕÂÉÑÕÉÔÏÕÓ ÈÁÐÌÏÔÙÐÅÓȢ 4ÁËÉÎÇ ÆÕÒÔÈÅÒ ÉÎÔÏ ÁÃÃÏÕÎÔ ÔÈÁÔ #Ȣ ÄÉÓÔÁÎÓȟ #Ȣ УÌÁÖÉÄÕÓ ÁÎÄ #Ȣ ÆÒÉÇÉÄÕÓ ÆÅÁÔÕÒÅ Á ÓÉÍÉÌÁÒ ÅÃÏÌÏÇÙȟ 
ÆÅÅÄÉÎÇ ÏÎ ɉÔÅÒÅÂÅÌÌÉÄɊ ÐÏÌÙÃÈÁÅÔÅÓ ÁÎÄ Ä×ÅÌÌÉÎÇ ÉÎ ÔÈÅ ÉÎÔÅÒÔÉÄÁÌ ÁÎÄ ÓÈÁÌÌÏ× ÓÕÂÔÉÄÁÌ ÈÁÂÉÔÁÔÓ ÏÆ ÔÈÅ ÃÏÒÁÌ ÒÅÅÆȟ ÉÔ ÃÁÎ ÂÅ 
ÈÙÐÏÔÈÅÓÉÚÅÄ ÔÈÁÔ ÓÉÍÉÌÁÒ ÏÔÈÅÒ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÆÁÃÔÏÒÓ ÍÁÙ ÂÅ ÒÅÓÐÏÎÓÉÂÌÅ ÆÏÒ ÍÁÉÎÔÁÉÎÉÎÇ ÔÈÅ ÃÏÎÇÒÕÅÎÔ ÇÅÎÅÔÉÃ ÁÎÄ ÇÅÏȤ
ÇÒÁÐÈÉÃÁÌ ÓÔÒÕÃÔÕÒÅ ÁÓ ÉÔ ×ÁÓ ÆÏÕÎÄ ÉÎ ÔÈÉÓ ÓÔÕÄÙȢ &ÏÒ ÅØÁÍÐÌÅȟ ÅÃÏÌÏÇÉÃÁÌ ÆÁÃÔÏÒÓ ÓÕÃÈ ÁÓ ÔÈÅ ÁÖÁÉÌÁÂÉÌÉÔÙ ÏÆ ÓÕÉÔÁÂÌÅ ÈÁÂÉÔÁÔ 
ÁÎÄ ÐÒÅÙȟ ÁÎÄ ÓÕÂÔÌÅ ÄÉÆÆÅÒÅÎÃÅÓ ÉÎ ÄÉÓÐÅÒÓÁÌ ÁÂÉÌÉÔÙ ÁÎÄȾÏÒ ÅÃÏÌÏÇÉÃÁÌ ÒÅÑÕÉÒÅÍÅÎÔÓȟ ÍÁÙ ÉÎПÌÕÅÎÃÅ ÔÈÅ ÒÁÔÅ ÏÆ ÇÅÎÅ ПÌÏ× ÁÎÄ 
ÇÅÎÅÔÉÃ ÃÏÎÎÅÃÔÉÖÉÔÙ ÂÅÔ×ÅÅÎ ÐÏÐÕÌÁÔÉÏÎÓ ɉ#ÒÁÎÄÁÌÌ ÅÔ ÁÌȢȟ ςππψɊȢ 

4ÈÅ ÇÅÏÇÒÁÐÈÉÃÁÌ ÌÏÃÁÔÉÏÎ ÏÆ ÁÌÌÏÐÁÔÒÉÃ ÐÏÐÕÌÁÔÉÏÎÓȟ ×ÈÉÃÈ ÍÁÙ ÆÁÃÉÌÉÔÁÔÅ ÄÉÓÐÅÒÓÁÌ ÄÕÅ ÔÏ ÔÈÅ ПÌÏ× ÄÉÒÅÃÔÉÏÎ ÏÆ ÔÈÅ 
ÐÒÅÖÁÉÌÉÎÇ ÏÃÅÁÎ ÃÕÒÒÅÎÔÓȟ ÍÁÙ ÁÌÓÏ ÈÁÖÅ ÐÌÁÙÅÄ Á ÒÏÌÅȢ )ÓÏÌÁÔÉÏÎ ÏÆ ÔÈÅ ÐÏÐÕÌÁÔÉÏÎÓ ÁÔ 7ÅÓÔ 3ÕÍÁÔÒÁ ÍÁÙ ÂÅ ÍÁÉÎÔÁÉÎÅÄ ÂÙ 
ÐÒÅÓÅÎÔ ÄÁÙ ПÌÏ× ÄÉÒÅÃÔÉÏÎ ÏÆ ÔÈÅ 3ÏÕÔÈ *ÁÖÁ #ÕÒÒÅÎÔȟ ×ÈÉÃÈ ПÌÏ×Ó ÁÌÏÎÇ ÔÈÅ ÓÏÕÔÈÅÒÎ ÃÏÁÓÔÓ ÏÆ 3ÕÍÁÔÒÁ ÁÎÄ *ÁÖÁ ÔÏ ÔÈÅ 
ÓÏÕÔÈÅÁÓÔȢ $ÕÅ ÔÏ ÔÈÅ ÃÕÒÒÅÎÔ ПÌÏ× ÄÉÒÅÃÔÉÏÎ ÏÕÔ ÏÆ ÔÈÅ *ÁÖÁ 3ÅÁ ÂÅÔ×ÅÅÎ 3ÕÍÁÔÒÁ ÁÎÄ *ÁÖÁȟ ÁÃÃÅÓÓ ÉÎÔÏ ÔÈÉÓ ÒÅÇÉÏÎ ÁÎÄ ÔÏ ÔÈÅ 
ÅÁÓÔ ÏÆ ÔÈÅ )!! ÍÁÙ ÁÌÓÏ ÂÅ ÌÉÍÉÔÅÄȢ 4ÈÅ )4& ÐÒÅÖÅÎÔÓ ÄÉÓÐÅÒÓÁÌ ÉÎÔÏ ÎÏÒÔÈÅÒÎ )ÎÄÏÎÅÓÉÁ ÖÉÁ ÔÈÅ -ÁËÁÓÓÁÒ 3ÔÒÁÉÔ ɉ7ÙÒÔËÉ 
ρωφρȠ (ÅÎÄÉÁÒÔÉ ÅÔ ÁÌȢ ςππτɊȢ  

&ÉÎÁÌÌÙȟ ÔÈÅ ÁÍÏÕÎÔ ÏÆ ÔÉÍÅ ÓÉÎÃÅ ÄÉÆÆÅÒÅÎÔÉÁÔÉÏÎ ÏÆ ÔÈÅ ÈÁÐÌÏÔÙÐÅ ÇÒÏÕÐÓ ÁÎÄ ÔÈÅ ÓÕÂÓÅÑÕÅÎÔ ÃÈÁÎÃÅ ÆÏÒ ÒÅ-
ÁÄÍÉØÔÕÒÅ ÂÙ ÔÈÅ ÒÅ-ÅÓÔÁÂÌÉÓÈÅÄ ÃÏÎÎÅÃÔÉÖÉÔÙ ÏÆ ÍÁÒÉÎÅ ÐÏÐÕÌÁÔÉÏÎÓ ÃÏÕÌÄ ÈÁÖÅ ÂÅÅÎ Á ÆÁÃÔÏÒȢ 4ÈÉÓ ÉÓÓÕÅ ×ÉÌÌ ÂÅ ÁÄÄÒÅÓÓÅÄ 
ÖÉÁ ÍÏÌÅÃÕÌÁÒ ÃÌÏÃË ÁÎÁÌÙÓÉÓ ÁÎÄ ÃÏÒÒÅÌÁÔÅÄ ×ÉÔÈ ÔÈÅ ÇÅÏÇÒÁÐÈÉÃÁÌ ÁÎÄ ÏÃÅÁÎÏÇÒÁÐÈÉÃÁÌ ÈÉÓÔÏÒÙ ÏÆ ÔÈÅ )!!ȟ ÔÏ ÂÅ ÐÕÂÌÉÓÈÅÄ ÉÎ 
Á ÆÕÔÕÒÅ ÓÔÕÄÙȢ 4ÈÅÓÅ ÒÅÓÕÌÔÓ ÍÁÙ ÁÌÓÏ ÂÅ ÄÕÅ ÔÏ ÉÎÓÕÆПÉÃÉÅÎÔ ÓÁÍÐÌÉÎÇȟ ÓÏ ÆÕÔÕÒÅ ×ÏÒË ×ÉÌÌ ÂÅ ÎÅÅÄÅÄ ÉÎÃÌÕÄÉÎÇ ÍÏÒÅ ÉÎÄÉÖÉÄȤ
ÕÁÌÓ ÁÎÄ ÍÏÒÅ ÓÉÔÅÓȟ ×ÈÉÃÈ ÁÄÄÉÔÉÏÎÁÌÌÙ ÆÅÁÔÕÒÅ Á ÈÉÇÈÅÒ ÎÕÍÂÅÒ ÏÆ ÍÉÃÒÏÈÁÂÉÔÁÔÓȢ  
 
!#+./7,%$'%-%.43 
 

) ÔÈÁÎË ÔÈÅ -ÁÌÁÃÏÌÏÇÉÃÁÌ 3ÏÃÉÅÔÙ ÏÆ ,ÏÎÄÏÎ ÆÏÒ ÐÒÏÖÉÄÉÎÇ ÆÕÎÄÓ ɉ%ÁÒÌÙ #ÁÒÅÅÒ 2ÅÓÅÁÒÃÈ 'ÒÁÎÔ ςπρφɊȟ ×ÈÉÃÈ ÃÏÖÅÒÅÄ ÅØÐÅÎÓȤ
ÅÓ ÆÏÒ ÔÈÅ ÁÍÐÌÉПÉÃÁÔÉÏÎ ÁÎÄ ÓÅÑÕÅÎÃÉÎÇ ÏÆ ÔÈÅ ÓÁÍÐÌÅÄ ÓÐÅÃÉÍÅÎÓȟ $ÒȢ -ÁÒË 0ÈÕÏÎÇ ÁÎÄ $ÒȢ 4ÈÏÍÁÓ ÖÏÎ 2ÉÎÔÅÌÅÎ ÆÏÒ ÔÈÅ 
ÒÅÁÌÉÚÁÔÉÏÎ ÏÆ ÔÈÅ ÓÁÍÐÌÉÎÇ ÁÎÄ ÔÏÇÅÔÈÅÒ ×ÉÔÈ $ÒȢ ,ÕÉÓ 6ÁÌÅÎÔÅ ÆÏÒ ÔÈÅ ÏÎÇÏÉÎÇ ÓÕÐÐÏÒÔ ÁÎÄ ÃÒÉÔÉÃÁÌ ÆÅÅÄÂÁÃË ÔÏ ÒÅÁÌÉÚÅ ÔÈÉÓ 
×ÏÒËȢ  
 
2%&%2%.#%3 
 

!ÂÁÌÄÅȟ 3ÁÍÕÅÌȟ ÅÔ ÁÌȢ ςπρχ   -ÉÔÏÇÅÎÏÍÉÃ ÐÈÙÌÏÇÅÎÙ ÏÆ ÃÏÎÅ ÓÎÁÉÌÓ ÅÎÄÅÍÉÃ ÔÏ 3ÅÎÅÇÁÌȢ  -ÏÌÅÃÕÌÁÒ ÐÈÙÌÏÇÅÎÅÔÉÃÓ ÁÎÄ ÅÖÏÌÕȤ
ÔÉÏÎ ρρςȡ χω-ψχȢ 

"ÁÒÂÅÒȟ 0ÁÕÌ (Ȣȟ ÅÔ ÁÌȢ ςπππ   "ÉÏÇÅÏÇÒÁÐÈÙȡ Á ÍÁÒÉÎÅ 7ÁÌÌÁÃÅͻÓ ÌÉÎÅȩ .ÁÔÕÒÅ τπφȢφχωχȡ φωςȢ 
"ÁÒÂÅÒȟ 0ÁÕÌ (Ȣȟ -ÁÒË 6Ȣ %ÒÄÍÁÎÎ Ǫ 3ÔÅÐÈÅÎ 2Ȣ 0ÁÌÕÍÂÉȢ ςππφ   #ÏÍÐÁÒÁÔÉÖÅ ÐÈÙÌÏÇÅÏÇÒÁÐÈÙ ÏÆ ÔÈÒÅÅ ÃÏÄÉÓÔÒÉÂÕÔÅÄ ÓÔÏÍÁȤ

ÔÏÐÏÄÓȡ ÏÒÉÇÉÎÓ ÁÎÄ ÔÉÍÉÎÇ ÏÆ ÒÅÇÉÏÎÁÌ ÌÉÎÅÁÇÅ ÄÉÖÅÒÓÉПÉÃÁÔÉÏÎ ÉÎ ÔÈÅ ÃÏÒÁÌ ÔÒÉÁÎÇÌÅȢ %ÖÏÌÕÔÉÏÎ φπȡ ρψςυ-ρψσωȢ 
#ÁÒÐÅÎÔÅÒȟ +ÅÎÔ %Ȣȟ ÅÔ ÁÌȢ  ςπρρ   #ÏÍÐÁÒÁÔÉÖÅ ÐÈÙÌÏÇÅÏÇÒÁÐÈÙ ÏÆ ÔÈÅ #ÏÒÁÌ 4ÒÉÁÎÇÌÅ ÁÎÄ ÉÍÐÌÉÃÁÔÉÏÎÓ ÆÏÒ ÍÁÒÉÎÅ ÍÁÎÁÇÅȤ

ÍÅÎÔȢ *ÏÕÒÎÁÌ ÏÆ -ÁÒÉÎÅ "ÉÏÌÏÇÙ ςπρρȢ 
#ÒÁÎÄÁÌÌȟ %ÒÉÃ $Ȣȟ ÅÔ ÁÌȢ  ςππψ   #ÏÎÔÒÁÓÔÉÎÇ ÄÅÍÏÇÒÁÐÈÉÃ ÈÉÓÔÏÒÙ ÁÎÄ ÐÈÙÌÏÇÅÏÇÒÁÐÈÉÃÁÌ ÐÁÔÔÅÒÎÓ ÉÎ Ô×Ï )ÎÄÏȤ0ÁÃÉПÉÃ ÇÁÓÔÒÏȤ

ÐÏÄÓȢ -ÏÌÅÃÕÌÁÒ ÅÃÏÌÏÇÙ ρχȡ φρρ-φςφȢ 
#ÕÎÈÁȟ 2ÅÇÉÎÁ ,Ȣȟ ÅÔ ÁÌȢ  ςππυ   0ÁÔÔÅÒÎÓ ÏÆ ÃÌÁÄÏÇÅÎÅÓÉÓ ÉÎ ÔÈÅ ÖÅÎÏÍÏÕÓ ÍÁÒÉÎÅ ÇÁÓÔÒÏÐÏÄ ÇÅÎÕÓ #ÏÎÕÓ ÆÒÏÍ ÔÈÅ #ÁÐÅ 6ÅÒÄÅ 

)ÓÌÁÎÄÓȢͼ 3ÙÓÔÅÍÁÔÉÃ ÂÉÏÌÏÇÙ υτȡ φστ-φυπȢ 
#ÕÎÈÁȟ 2ÅÇÉÎÁ ,Ȣȟ ÅÔ ÁÌȢ  ςππψ   2ÅÐÌÁÙÉÎÇ ÔÈÅ ÔÁÐÅȡ ÒÅÃÕÒÒÉÎÇ ÂÉÏÇÅÏÇÒÁÐÈÉÃÁÌ ÐÁÔÔÅÒÎÓ ÉÎ #ÁÐÅ 6ÅÒÄÅ #ÏÎÕÓ ÁÆÔÅÒ ρς ÍÉÌÌÉÏÎ 

ÙÅÁÒÓȢͼ -ÏÌÅÃÕÌÁÒ %ÃÏÌÏÇÙ ρχȡ ψψυ-ωπρȢ 
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#ÕÎÈÁȟ 2ÅÇÉÎÁ ,Ȣ ÅÔ ÁÌȢ  ςπρτ %ÖÏÌÕÔÉÏÎ ÁÔ Á ÄÉÆÆÅÒÅÎÔ ÐÁÃÅȡ ÄÉÓÔÉÎÃÔÉÖÅ ÐÈÙÌÏÇÅÎÅÔÉÃ ÐÁÔÔÅÒÎÓ ÏÆ ÃÏÎÅ ÓÎÁÉÌÓ ÆÒÏÍ Ô×Ï ÁÎÃÉÅÎÔ  
ÏÃÅÁÎÉÃ ÁÒÃÈÉÐÅÌÁÇÏÓȢͼ 3ÙÓÔÅÍÁÔÉÃ ÂÉÏÌÏÇÙ φσȡ ωχρ-ωψχȢ 
$Å"/%2ȟ 4)-%29 3Ȣ ÅÔ ÁÌȢ  ςππψ   0ÈÙÌÏÇÅÏÇÒÁÐÈÙ ÁÎÄ ÌÉÍÉÔÅÄ ÇÅÎÅÔÉÃ ÃÏÎÎÅÃÔÉÖÉÔÙ ÉÎ ÔÈÅ ÅÎÄÁÎÇÅÒÅÄ ÂÏÒÉÎÇ ÇÉÁÎÔ ÃÌÁÍ 

ÁÃÒÏÓÓ ÔÈÅ #ÏÒÁÌ 4ÒÉÁÎÇÌÅȢ #ÏÎÓÅÒÖÁÔÉÏÎ "ÉÏÌÏÇÙ ςςȡ ρςυυ-ρςφφȢ 
$ÕÄÁ *Òȟ 4ÈÏÍÁÓ &Ȣ Ǫ !ÌÁÎ *Ȣ +ÏÈÎȢ  ςππυ  3ÐÅÃÉÅÓ-ÌÅÖÅÌ ÐÈÙÌÏÇÅÏÇÒÁÐÈÙ ÁÎÄ ÅÖÏÌÕÔÉÏÎÁÒÙ ÈÉÓÔÏÒÙ ÏÆ ÔÈÅ ÈÙÐÅÒÄÉÖÅÒÓÅ ÍÁÒÉÎÅ 

ÇÁÓÔÒÏÐÏÄ ÇÅÎÕÓ #ÏÎÕÓȢ -ÏÌÅÃÕÌÁÒ ÐÈÙÌÏÇÅÎÅÔÉÃÓ ÁÎÄ ÅÖÏÌÕÔÉÏÎ στȡ ςυχ-ςχςȢ 
$ÕÄÁ *Òȟ 4ÈÏÍÁÓ &Ȣ Ǫ %ÍÉÌÉÏ 2ÏÌÁÎȢ  ςππυ  %ØÐÌÏÓÉÖÅ ÒÁÄÉÁÔÉÏÎ ÏÆ #ÁÐÅ 6ÅÒÄÅ #ÏÎÕÓȟ Á ÍÁÒÉÎÅ ÓÐÅÃÉÅÓ ПÌÏÃËȢ  
-ÏÌÅÃÕÌÁÒ ÅÃÏÌÏÇÙ ρτȡ ςφχ-ςχςȢ 
$ÕÄÁ *Òȟ 4ÈÏÍÁÓ &Ȣ ÅÔ ÁÌȢ  ςππψ (ÉÄÄÅÎ ÄÉÖÅÒÓÉÔÙ ÉÎ Á ÈÙÐÅÒÄÉÖÅÒÓÅ ÇÁÓÔÒÏÐÏÄ ÇÅÎÕÓȡ ÄÉÓÃÏÖÅÒÙ ÏÆ ÐÒÅÖÉÏÕÓÌÙ ÕÎÉÄÅÎÔÉПÉÅÄ 

ÍÅÍÂÅÒÓ ÏÆ Á #ÏÎÕÓ ÓÐÅÃÉÅÓ ÃÏÍÐÌÅØȢ -ÏÌÅÃÕÌÁÒ 0ÈÙÌÏÇÅÎÅÔÉÃÓ ÁÎÄ %ÖÏÌÕÔÉÏÎ τωȡ ψφχ-ψχφȢ 
$ÕÄÁȟ 4ÈÏÍÁÓ &ÒÁÎËÌÉÎ Ǫ 4ÁÅÈ×ÁÎ ,ÅÅȢ  ςππω   )ÓÏÌÁÔÉÏÎ ÁÎÄ ÐÏÐÕÌÁÔÉÏÎ ÄÉÖÅÒÇÅÎÃÅ ÏÆ Á ×ÉÄÅÓÐÒÅÁÄ )ÎÄÏ-7ÅÓÔ 0ÁÃÉПÉÃ ÍÁȤ

ÒÉÎÅ ÇÁÓÔÒÏÐÏÄ ÁÔ %ÁÓÔÅÒ )ÓÌÁÎÄȢ -ÁÒÉÎÅ ÂÉÏÌÏÇÙ ρυφȡ ρρωσ-ρςπςȢ 
$ÕÄÁȟ 4Ȣ &Ȣ Ǫ (ÁÒÉÌÁÏÓ !Ȣ ,ÅÓÓÉÏÓȢ  ςππω #ÏÎÎÅÃÔÉÖÉÔÙ ÏÆ ÐÏÐÕÌÁÔÉÏÎÓ ×ÉÔÈÉÎ ÁÎÄ ÂÅÔ×ÅÅÎ ÍÁÊÏÒ ÂÉÏÇÅÏÇÒÁÐÈÉÃ ÒÅÇÉÏÎÓ ÏÆ ÔÈÅ 

ÔÒÏÐÉÃÁÌ 0ÁÃÉПÉÃ ÉÎ #ÏÎÕÓ ÅÂÒÁÅÕÓȟ Á ×ÉÄÅÓÐÒÅÁÄ ÍÁÒÉÎÅ ÇÁÓÔÒÏÐÏÄȢ #ÏÒÁÌ 2ÅÅÆÓ ςψȡ φυρ-φυωȢ 
$ÕÄÁ *Òȟ 4ÈÏÍÁÓ &Ȣ ÅÔ ÁÌȢ  ςππω 'ÅÏÇÒÁÐÈÉÃ ÖÁÒÉÁÔÉÏÎ ÉÎ ÖÅÎÏÍ ÁÌÌÅÌÉÃ ÃÏÍÐÏÓÉÔÉÏÎ ÁÎÄ ÄÉÅÔÓ ÏÆ ÔÈÅ ×ÉÄÅÓÐÒÅÁÄ ÐÒÅÄÁÔÏÒÙ 

ÍÁÒÉÎÅ ÇÁÓÔÒÏÐÏÄ #ÏÎÕÓ ÅÂÒÁÅÕÓȢ 0,Ï3 /ÎÅ τȡ ÅφςτυȢ 
$ÕÄÁȟ 4ÈÏÍÁÓ &Ȣ ÅÔ ÁÌȢ  ςπρς   0ÁÔÔÅÒÎÓ ÏÆ ÐÏÐÕÌÁÔÉÏÎ ÓÔÒÕÃÔÕÒÅ ÁÎÄ ÈÉÓÔÏÒÉÃÁÌ ÄÅÍÏÇÒÁÐÈÙ ÏÆ #ÏÎÕÓ ÓÐÅÃÉÅÓ ÉÎ ÔÈÅ ÔÒÏÐÉÃÁÌ 

0ÁÃÉПÉÃȢ !ÍÅÒÉÃÁÎ -ÁÌÁÃÏÌÏÇÉÃÁÌ "ÕÌÌÅÔÉÎ σπȡ ρχυ-ρψψȢ 
&ÏÌÍÅÒȟ /Ȣ ÅÔ ÁÌȢ  ρωωτ  #ÏÎÓÅÒÖÅÄ ÐÒÉÍÅÒÓ ÆÏÒ 0#2 ÁÍÐÌÉПÉÃÁÔÉÏÎ ÏÆ ÍÉÔÏÃÈÏÎÄÒÉÁÌ $.! ÆÒÏÍ ÄÉÆÆÅÒÅÎÔ ÉÎÖÅÒÔÅÂÒÁÔÅ ÐÈÙÌÁȢ 

-ÏÌÅÃÕÌÁÒ -ÁÒÉÎÅ "ÉÏÌÏÇÙ ÁÎÄ "ÉÏÔÅÃÈÎÏÌÏÇÙ σȡ ςωτ-ςωωȢ 
(ÅÎÄÉÁÒÔÉȟ .ÁÎÉȟ (ÅÒÂÅÒÔ 3ÉÅÇÅÌ Ǫ 4ÈÏÍÁÓ /ÈÄÅȢ ςππτ )ÎÖÅÓÔÉÇÁÔÉÏÎ ÏÆ ÄÉÆÆÅÒÅÎÔ ÃÏÁÓÔÁÌ ÐÒÏÃÅÓÓÅÓ ÉÎ )ÎÄÏÎÅÓÉÁÎ ×ÁÔÅÒÓ ÕÓÉÎÇ 

3ÅÁ7É&3 ÄÁÔÁȢͼ $ÅÅÐ 3ÅÁ 2ÅÓÅÁÒÃÈ 0ÁÒÔ ))ȡ 4ÏÐÉÃÁÌ 3ÔÕÄÉÅÓ ÉÎ /ÃÅÁÎÏÇÒÁÐÈÙ υρȢρ-σȡ ψυ-ωχȢ 
)ÍÒÏÎ ÅÔ ÁÌȢ  ςππχ  0ÌÅÉÓÔÏÃÅÎÅ ÉÓÏÌÁÔÉÏÎ ÁÎÄ ÒÅÃÅÎÔ ÇÅÎÅ ПÌÏ× ÉÎ (ÁÌÉÏÔÉÓ ÁÓÉÎÉÎÁȟ ÁÎ )ÎÄÏȤ0ÁÃÉПÉÃ ÖÅÔÉÇÁÓÔÒÏÐÏÄ ×ÉÔÈ ÌÉÍÉÔÅÄ 

ÄÉÓÐÅÒÓÁÌ ÃÁÐÁÃÉÔÙȢ -ÏÌÅÃÕÌÁÒ %ÃÏÌÏÇÙ ρφȡ ςψω-σπτȢ 
+ÉÒËÅÎÄÁÌÅȟ ,ÉÓÁ !Ȣ Ǫ #ÈÒÉÓÔÏÐÈÅÒ 0Ȣ -ÅÙÅÒȢ  ςππτ   0ÈÙÌÏÇÅÏÇÒÁÐÈÙ ÏÆ ÔÈÅ 0ÁÔÅÌÌÏÉÄÁ ÐÒÏÆÕÎÄÁ ÇÒÏÕÐ ɉ'ÁÓÔÒÏÐÏÄÁȡ ,ÏÔÔÉÄÁÅɊȡ 

ÄÉÖÅÒÓÉПÉÃÁÔÉÏÎ ÉÎ Á ÄÉÓÐÅÒÓÁÌȤÄÒÉÖÅÎ ÍÁÒÉÎÅ ÓÙÓÔÅÍȢ -ÏÌÅÃÕÌÁÒ %ÃÏÌÏÇÙ ρσȡ ςχτω-ςχφςȢ 
,ÏÕÒÉÅȟ 3ÁÒÁ !Ȣȟ Ǫ !ÍÁÎÄÁ #* 6ÉÎÃÅÎÔȢ  ςππτ  5ÓÉÎÇ ÂÉÏÇÅÏÇÒÁÐÈÙ ÔÏ ÈÅÌÐ ÓÅÔ ÐÒÉÏÒÉÔÉÅÓ ÉÎ ÍÁÒÉÎÅ ÃÏÎÓÅÒÖÁÔÉÏÎȢ #ÏÎÓÅÒÖÁÔÉÏÎ 

"ÉÏÌÏÇÙ ρψȡ ρππτ-ρπςπȢ 
-ÅÙÅÒȟ #ÈÒÉÓÔÏÐÈÅÒ 0Ȣ Ǫ 'ÕÓÔÁÖ 0ÁÕÌÁÙȢ  ςππυ $.! ÂÁÒÃÏÄÉÎÇȡ ÅÒÒÏÒ ÒÁÔÅÓ ÂÁÓÅÄ ÏÎ ÃÏÍÐÒÅÈÅÎÓÉÖÅ ÓÁÍÐÌÉÎÇȢ 0,Ï3 ÂÉÏÌÏÇÙ 

σȡ ÅτςςȢ 
3ÕÌÁÉÍÁÎȟ :ÏÈÒÁÈ (ÁÊÉȟ ÁÎÄ *ÅÎÎÉÆÅÒ 2Ȣ /ÖÅÎÄÅÎȢ ςπρπ  0ÏÐÕÌÁÔÉÏÎ ÇÅÎÅÔÉÃ ÅÖÉÄÅÎÃÅ ÆÏÒ ÔÈÅ ÅÁÓÔɀ×ÅÓÔ ÄÉÖÉÓÉÏÎ ÏÆ ÔÈÅ ÎÁÒÒÏ×-

ÂÁÒÒÅÄ 3ÐÁÎÉÓÈ ÍÁÃËÅÒÅÌ ɉ3ÃÏÍÂÅÒÏÍÏÒÕÓ ÃÏÍÍÅÒÓÏÎȟ 0ÅÒÃÉÆÏÒÍÅÓȡ 4ÅÌÅÏÓÔÅÉɊ ÁÌÏÎÇ 7ÁÌÌÁÃÅȭÓ ,ÉÎÅȢͼ "ÉÏÄÉÖÅÒÓÉÔÙ ÁÎÄ 
#ÏÎÓÅÒÖÁÔÉÏÎ ρωȡ υφσ-υχτȢ 

6ÏÒÉÓȟ (ÁÒÏÌÄ +Ȣ  ςπππ  -ÁÐÓ ÏÆ 0ÌÅÉÓÔÏÃÅÎÅ ÓÅÁ ÌÅÖÅÌÓ ÉÎ 3ÏÕÔÈÅÁÓÔ !ÓÉÁȡ ÓÈÏÒÅÌÉÎÅÓȟ ÒÉÖÅÒ ÓÙÓÔÅÍÓ ÁÎÄ ÔÉÍÅ ÄÕÒÁÔÉÏÎÓȢ *ÏÕÒȤ
ÎÁÌ ÏÆ "ÉÏÇÅÏÇÒÁÐÈÙ ςχȡ ρρυσ-ρρφχȢ 

7ÙÒÔËÉȟ +ÌÁÕÓȢ  ρωφρ 4ÈÅ ÔÈÅÒÍÏÈÁÌÉÎÅ ÃÉÒÃÕÌÁÔÉÏÎ ÉÎ ÒÅÌÁÔÉÏÎ ÔÏ ÔÈÅ ÇÅÎÅÒÁÌ ÃÉÒÃÕÌÁÔÉÏÎ ÉÎ ÔÈÅ ÏÃÅÁÎÓȢ $ÅÅÐ 3ÅÁ 2ÅÓÅÁÒÃÈ ψȡ 
σω-φτȢ 

 
 

).42/$5#4)/. 
 

)ÎÖÁÓÉÖÅ ÓÐÅÃÉÅÓ ÁÒÅ ÏÎÅ ÏÆ ÔÈÅ ËÅÙ ÔÈÒÅÁÔÓ ÔÏ ÇÌÏÂÁÌ ÂÉÏÄÉÖÅÒÓÉÔÙ ÁÎÄ 
ÉÍÐÏÓÅ ÍÁÓÓÉÖÅ ÅÃÏÎÏÍÉÃ ÃÏÓÔÓ ÆÏÒ ÔÈÅÉÒ ÃÏÎÔÒÏÌ ÁÎÄ ÅÒÁÄÉÃÁÔÉÏÎȢ 0Ȣ 
ÃÁÎÁÌÉÃÕÌÁÔÁȟ ÔÈÅ ÇÏÌÄÅÎ ÁÐÐÌÅ ÓÎÁÉÌȟ ÉÓ ÒÁÎËÅÄ ÁÓ ÏÎÅ ÏÆ ÔÈÅ ×ÏÒÌÄȭÓ 
ρππ ×ÏÒÓÔ ÉÎÖÁÄÅÒÓ ÁÎÄ ÈÁÓ ÓÐÒÅÁÄ ÉÎÔÏ ÍÕÌÔÉÐÌÅ ÐÏÎÄÓȟ ÌÁËÅÓȟ ÁÎÄ 
ÁÇÒÉÃÕÌÔÕÒÁÌ ×ÅÔÌÁÎÄÓ ÅÓÐÅÃÉÁÌÌÙ ÒÉÃÅ ПÉÅÌÄÓ ÉÎ -ÁÌÁÙÓÉÁȢ ɉ&ÉÇÓρ Ǫ ςɊ 
4ÈÅ ПÉÒÓÔ ÄÏÃÕÍÅÎÔÁÔÉÏÎ ÏÆ 0ÏÍÁÃÅÁ ÃÁÎÁÌÉÃÕÌÁÔÁ ÉÎ -ÁÌÁÙÓÉÁ ×ÁÓ ÉÎ 
ÔÈÅ ÙÅÁÒ ρωωπȢ !ÌÓÏȟ Á ÃÌÏÓÅÌÙ ÒÅÌÁÔÅÄ ÓÐÅÃÉÅÓȟ 0ÏÍÁÃÅÁ ÍÁÃÕÌÁÔÁȟ ÔÈÅ 
ÉÓÌÁÎÄ ÁÐÐÌÅ ÓÎÁÉÌȟ ×ÁÓ ÄÏÃÕÍÅÎÔÅÄ ÌÁÔÅÒ ÉÎ 0ÅÎÉÎÓÕÌÁÒ -ÁÌÁÙÓÉÁȢ 0Ȣ 
ÍÁÃÕÌÁÔÁ ÉÓ ÌÉÓÔÅÄ ÁÓ ÔÈÅ υψÔÈ ×ÏÒÓÔ ÁÌÉÅÎ ÓÐÅÃÉÅÓ ÉÎ %ÕÒÏÐÅ ɉ.ÅÎÔ×ÉÇ 
ÅÔ ÁÌȢ ςπρψɊȢ ÉÓ Á ËÅÙ ÅÌÅÍÅÎÔ ÏÆ ÂÉÏÄÉÖÅÒÓÉÔÙ ÁÎÄ ÁÌÌÏ×Ó ÍÅÁÓÕÒÅÍÅÎÔ 
ÏÆ  ÔÈÅ ÌÅÖÅÌ ÏÆ ÇÅÎÅÔÉÃ ÖÁÒÉÁÂÉÌÉÔÙ ×ÉÔÈÉÎ ÉÎÄÉÖÉÄÕÁÌÓ ÁÎÄ ÐÏÐÕÌÁÔÉÏÎÓȟ 
ÁÎÄ ÂÅÔ×ÅÅÎ ÐÏÐÕÌÁÔÉÏÎÓȢ  

!ÄÖÉÓÅÄ ÂÙȡ $ÒȢ 9Ï× 9ÏÏÎ 9ÅÎ Ǫ !ÓÓÏÃȢ 0ÒÏÆȢ  $ÒȢ 3ÈÙÁÍÁÌÁ 2ÁÔÎÁÙÅËÅ 
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Figure 1: Life cycle of Pomacea spp. 
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Figure 2  A shallow wetland in Malaysia with evidence of Pomacea infestation.  
Habitats with shallow freshwater and abundant macrophytes are especially favour-
able for Pomacea.   Picture on the left from Paya Indah Wetlands, Selangor and on 
the right from Temoh, Perak  

0ÏÍÁÃÅÁ ÈÁÓ ÁÔÔÒÁÃÔÅÄ ×ÏÒÌÄ×ÉÄÅ ÁÔÔÅÎÔÉÏÎ ÂÅÃÁÕÓÅ ÏÆ ÉÔÓ ÅÃÏÎÏÍÉÃ ÉÍÐÁÃÔÓ ÏÎ ÒÉÃÅ ÁÎÄ ÔÁÒÏ ÁÇÒÉÃÕÌÔÕÒÅ ÁÎÄ ÉÔÓ ÁÂÉÌÉÔÙ ÔÏ 
ÒÅÐÒÏÄÕÃÅ ÁÎÄ ÓÐÒÅÁÄ ÒÁÐÉÄÌÙȢ $ÁÍÁÇÅ ÔÏ -ÁÌÁÙÓÉÁȭÓ ÒÉÃÅ ÁÇÒÏ-ÉÎÄÕÓÔÒÙ ÆÒÏÍ 0ÏÍÁÃÅÁ ÉÎ ςππω ×ÁÓ ÅÓÔÉÍÁÔÅÄ ÔÏ ÂÅ υωπ 
ÔÈÏÕÓÁÎÄ Α53$ ÉÎ ÎÏÎ-ÇÒÁÎÁÒÙ ÁÒÅÁÓ ÁÎÄ ÁÐÐÒÏØÉÍÁÔÅÌÙ ρρ ÍÉÌÌÉÏÎ Α53$ ÉÎ ÇÒÁÎÁÒÙ ÁÒÅÁÓ ɉ9ÁÈÁÙÁ ÅÔ ÁÌȢ ςπρχɊȢ  
      4Ï ÄÁÔÅȟ ÓÔÕÄÉÅÓ ÏÎ 0ÏÍÁÃÅÁ ÓÐÐȢ ÉÎ 0ÅÎÉÎÓÕÌÁÒ -ÁÌÁÙÓÉÁ ÈÁÖÅ ÂÅÅÎ ÃÏÎПÉÎÅÄ ÔÏ ÓÙÓÔÅÍÁÔÉÃÓ ÁÎÄ ÐÏÐÕÌÁÔÉÏÎ ÃÏÎÔÒÏÌ ÉÎ ÔÈÅ 
ПÉÅÌÄȟ ÂÕÔ ÌÉÔÔÌÅ ÉÓ ËÎÏ×Î ÁÂÏÕÔ ÔÈÅÉÒ ÏÒÉÇÉÎÓ ÏÆ ÉÎÔÒÏÄÕÃÔÉÏÎ ÁÎÄ ÒÏÕÔÅÓ ÏÆ ÉÎÖÁÓÉÏÎȢ  0ÁÔÔÅÒÎÓ ÏÆ ÄÉÓÔÒÉÂÕÔÉÏÎ ÁÎÄ ÇÅÎÅÔÉÃ ÄÉȤ
ÖÅÒÓÉÔÙ ÏÆ ÔÈÅ Ô×Ï ÓÐÅÃÉÅÓ ÏÆ 0ÏÍÁÃÅÁ ÃÁÎ ÔÅÌÌ ÕÓ ÁÂÏÕÔ ÐÏÔÅÎÔÉÁÌ ÓÉÔÅÓ ÏÆ ÉÎÔÒÏÄÕÃÔÉÏÎȟ ÇÅÎÅ ПÌÏ×ȟ ÁÎÄ ÔÈÅ ÃÁÐÁÃÉÔÙ ÆÏÒ ÅÖÏÌÕȤ
ÔÉÏÎ ÁÎÄ ÁÄÁÐÔÁÔÉÏÎȟ ×ÈÉÃÈ ×ÏÕÌÄ ÈÅÌÐ ÉÎ ÅÆПÉÃÉÅÎÔ ÍÅÁÓÕÒÅÓ ÏÆ ÃÏÎÔÒÏÌȢ 'ÅÎÅÔÉÃ ÄÉÖÅÒÓÉÔÙ ÉÓ Á ËÅÙ ÅÌÅÍÅÎÔ ÏÆ ÂÉÏÄÉÖÅÒÓÉÔÙ ÁÎÄ 
ÍÅÁÓÕÒÅÓ ÔÈÅ ÌÅÖÅÌ ÏÆ ÇÅÎÅÔÉÃ ÖÁÒÉÁÂÉÌÉÔÙ ×ÉÔÈÉÎ ÉÎÄÉÖÉÄÕÁÌÓ ÁÎÄ ÐÏÐÕÌÁÔÉÏÎÓȟ ÁÎÄ ÁÍÏÎÇ ÐÏÐÕÌÁÔÉÏÎÓȢ  

4ÈÅ ÌÅÖÅÌ ÏÆ ÇÅÎÅÔÉÃ ÄÉÖÅÒÓÉÔÙ ×ÉÔÈÉÎ Á ÐÏÐÕÌÁÔÉÏÎ ÍÁÙ ÁÆÆÅÃÔ ÔÈÅ ÓÕÓÔÁÉÎÁÂÉÌÉÔÙȟ ÇÒÏ×ÔÈȟ ÐÒÏÄÕÃÔÉÖÉÔÙȟ ÁÎÄ ÁÌÓÏ ÉÎÔÅÒÓÐÅÃÉПÉÃ 
ÉÎÔÅÒÁÃÔÉÏÎÓ ×ÉÔÈÉÎ ÃÏÍÍÕÎÉÔÉÅÓ ÁÎÄ ÅÃÏÓÙÓÔÅÍ-ÌÅÖÅÌ ÐÒÏÃÅÓÓ ɉ(ÕÇÈÅÓ ÅÔ ÁÌȢ ςππψɊȢ  
      'ÅÎÅÔÉÃ ÔÏÏÌÓ ÓÕÃÈ ÁÓ $.!-ÂÁÓÅÄ ÍÏÌÅÃÕÌÁÒ ÍÁÒËÅÒÓ ÐÌÁÙ ÁÎ ÉÍÐÏÒÔÁÎÔ ÒÏÌÅ ÉÎ ÁÓÓÅÓÓÉÎÇ ÔÈÅ ÇÅÎÅÔÉÃ ÄÉÖÅÒÓÉÔÙ ÏÆ 0ÏÍÁÃÅÁ 
ÓÐÐȢ ÉÎ -ÁÌÁÙÓÉÁȢ  -ÉÔÏÃÈÏÎÄÒÉÁ ÍÁÒËÅÒÓ ÈÁÖÅ ÌÏÎÇ ÓÅÒÖÅÄ ÁÓ ÔÈÅ ÔÏÏÌ ÏÆ ÃÈÏÉÃÅ ÆÏÒ ÑÕÅÓÔÉÏÎÓ ÏÆ ÔÁØÏÎÏÍÙȟ ÓÐÅÃÉÅÓ ÉÄÅÎÔÉПÉÃÁȤ
ÔÉÏÎȟ ÇÅÎÅÔÉÃ ÄÉÖÅÒÓÉÔÙȟ ÁÎÄ ÐÈÙÌÏÇÅÎÙ ÉÎ ÁÎÉÍÁÌ ÁÎÄ ÐÌÁÎÔ ÐÏÐÕÌÁÔÉÏÎÓ ɉ(ÁÙÅÓ ÅÔ ÁÌȢ ςππωȟ 'ÁÌÔÉÅÒ ÅÔ ÁÌȢ ςππωɊȢ -ÁÎÙ ÇÅÎÅÔÉÃ 
ÄÉÖÅÒÓÉÔÙ ÁÎÄ ÐÈÙÌÏÇÅÏÇÒÁÐÈÉÃ ÓÔÕÄÉÅÓ ×ÅÒÅ ÂÁÓÅÄ ÓÏÌÅÌÙ ÏÎ ÍÉÔÏÃÈÏÎÄÒÉÁÌ ÍÁÒËÅÒÓȢ (Ï×ÅÖÅÒȟ ÎÕÃÌÅÁÒ ÍÁÒËÅÒÓ ÍÁÙ ÂÅ 
ÍÏÒÅ ÉÎÆÏÒÍÁÔÉÖÅ ÔÏ ÉÎÆÅÒ ÔÈÅ ÅÖÏÌÕÔÉÏÎÁÒÙ ÈÉÓÔÏÒÙ ÏÆ ÍÁÎÙ ÇÒÏÕÐÓ ɉÅȢÇȢȟ (ÁÒÅ ÅÔ ÁÌȢ ςππςȟ $ÁÎÔÁÓ ÅÔ ÁÌȢ ςπρςɊȢ   
       -ÉÔÏÃÈÏÎÄÒÉÁÌ ÁÎÄ ÎÕÃÌÅÁÒ ÍÁÒËÅÒÓ ÈÁÖÅ ÄÉÆÆÅÒÅÎÔ ÍÏÄÅÓ ÏÆ ÉÎÈÅÒÉÔÁÎÃÅȠ ÔÈÕÓȟ ÄÅÍÏÇÒÁÐÈÉÃ ÅÖÅÎÔÓ ÍÏÕÌÄ ÖÁÒÉÁÔÉÏÎ ÏÆ 
ÔÈÅÓÅ ÍÏÌÅÃÕÌÁÒ ÍÁÒËÅÒÓ ÄÉÆÆÅÒÅÎÔÌÙȢ 'ÅÎÅÒÁÌÌÙȟ ÍÉÔÏÃÈÏÎÄÒÉÁÌ ÇÅÎÅÓ ÄÏ ÎÏÔ ÕÎÄÅÒÇÏ ÒÅÃÏÍÂÉÎÁÔÉÏÎ ÁÎÄ ÁÒÅ ÍÁÔÅÒÎÁÌÌÙ ÉÎȤ
ÈÅÒÉÔÅÄȠ ÔÈÕÓ ÔÈÅ ÈÉÓÔÏÒÙ ÏÆ ÔÈÅ ÐÏÐÕÌÁÔÉÏÎ ÉÓ ÂÁÓÅÄ ÏÎ ÆÅÍÁÌÅ ÄÅÍÏÇÒÁÐÈÉÃ ÐÁÔÔÅÒÎÓ ÁÌÏÎÅȢ .ÕÃÌÅÁÒ ÍÁÒËÅÒÓȟ ÏÎ ÔÈÅ ÏÔÈÅÒ 
ÈÁÎÄȟ ÅØÐÅÒÉÅÎÃÅ ÒÅÃÏÍÂÉÎÁÔÉÏÎȟ ÒÅПÌÅÃÔÉÎÇ ÂÏÔÈ ÍÁÌÅ ÁÎÄ ÆÅÍÁÌÅ ÄÅÍÏÇÒÁÐÈÉÃ ÈÉÓÔÏÒÉÅÓȟ ÁÎÄ ÈÁÖÅ ÄÅÅÐÅÒ ÃÏÁÌÅÓÃÅÎÃÅ ÔÉÍÅÓ 
ɉ$ÁÎÔÁÓ ÅÔ ÁÌȢ ςπρςɊȢ 4ÈÅÒÅÆÏÒÅȟ ÔÈÅ ÕÓÅ ÏÆ  ÍÉÔÏÃÈÏÎÄÒÉÁÌ ÁÎÄ ÎÕÃÌÅÁÒ ÍÁÒËÅÒÓ ÇÉÖÅÓ ÕÓ Á ÍÏÒÅ ÁÃÃÕÒÁÔÅ ÅÖÏÌÕÔÉÏÎÁÒÙ ÈÉÓÔÏÒÙ 
ÏÆ ÔÈÅ ÇÒÏÕÐ ÔÈÁÔ ÉÓ ÂÅÉÎÇ ÉÎÖÅÓÔÉÇÁÔÅÄȢ )Î ÔÈÉÓ ÓÔÕÄÙȟ ×Å ÕÓÅÄ ÂÏÔÈ ÍÉÔÏÃÈÏÎÄÒÉÁÌ ÃÙÔÏÃÈÒÏÍÅ ÏØÉÄÁÓÅ ÓÕÂÕÎÉÔ ρ ɉ#/)Ɋ ÁÎÄ 
ÔÈÅ ÎÕÃÌÅÁÒ ÒÉÂÏÓÏÍÁÌ ÉÎÔÅÒÎÁÌ ÔÒÁÎÓÃÒÉÂÅÄ ÓÐÁÃÅÒ ɉ)43Ɋ ÔÏ ÓÔÕÄÙ ÔÈÅ ÇÅÎÅÔÉÃ ÄÉÖÅÒÓÉÔÙ ÏÆ 0ÏÍÁÃÅÁ ÃÁÎÁÌÉÃÕÌÁÔÁȢ  /ÎÃÅ ×Å 
ÕÎÄÅÒÓÔÁÎÄ ÔÈÅ ÒÏÕÔÅ ÏÆ ÉÎÖÁÓÉÏÎȟ ÔÈÅ ÇÅÎÅÔÉÃ ÌÉÎÅÁÇÅÓ ÁÎÄ ÄÉÖÅÒÇÅÎÃÅ ÏÆ ÔÈÅ ÓÎÁÉÌÓȟ ÄÅÖÅÌÏÐÍÅÎÔ ÏÆ ÅÆÆÅÃÔÉÖÅ ÍÁÎÁÇÅÍÅÎÔ ÏÆ 
0ÏÍÁÃÅÁ ÓÐÐȢ ÉÎ ÁÇÒÉÃÕÌÔÕÒÅ ÁÎÄ ÎÁÔÉÖÅ ×ÅÔÌÁÎÄ ×ÏÕÌÄ ÂÅ ÅÁÓÉÅÒ ÁÎÄ ÔÈÉÓ ÃÏÕÌÄ ÍÉÎÉÍÉÚÅ ÔÈÅÉÒ ÓÐÒÅÁÄȢ 

Figure 3 Pomacea canaliculata and Pomacea macu-
lata specimens from a wetland in Selangor, Penin-
sular Malaysia.  Sediment and algae may obscure 
the highly variable shell colouration and markings 
of adult snails, as shown in these two images of: A) 
freshly collected snails and B) scrubbed shells. 
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      )Î ÔÈÅ ÐÒÅÓÅÎÔ ÓÔÕÄÙȟ ρψτ 0Ȣ ÃÁÎÁÌÉÃÕÌÁÔÁ ÓÐÅÃÉÍÅÎÓ ×ÅÒÅ ÃÏÌÌÅÃÔÅÄ ÆÒÏÍ ςυ ÌÏÃÁÔÉÏÎÓ ÉÎ 0ÅÎÉÎÓÕÌÁÒ -ÁÌÁÙÓÉÁȢ 7Å ÕÓÅÄ 
Ô×Ï ÄÉÆÆÅÒÅÎÔ ÍÁÒËÅÒÓȡ Á ÍÉÔÏÃÈÏÎÄÒÉÁÌ ÃÙÔÏÃÈÒÏÍÅ Ã ÏØÉÄÁÓÅ ÓÕÂÕÎÉÔ ɉ#/)Ɋ ÁÎÄ ÎÕÃÌÅÁÒ ÒÉÂÏÓÏÍÁÌ $.! )ÎÔÅÒÎÁÌ 4ÒÁÎȤ
ÓÃÒÉÂÅÄ 3ÐÁÃÅÒ ɉ)43Ɋ ÔÏ ÓÔÕÄÙ ÔÈÅ ÐÏÐÕÌÁÔÉÏÎ ÇÅÎÅÔÉÃ ÄÉÖÅÒÓÉÔÙ ÏÆ 0ÏÍÁÃÅÁ ÓÐÐȢ 
      4ÈÅ ÓÔÁÔÉÓÔÉÃÁÌ ÐÁÒÓÉÍÏÎÙ ÎÅÔ×ÏÒË ÏÆ ρψτ ÔÁØÁ ÏÆ ÔÈÅ #/) ÇÅÎÅ ÒÅÖÅÁÌÅÄ ÅÉÇÈÔ ÈÁÐÌÏÔÙÐÅÓ ÂÁÓÅÄ ÏÎ ÔÈÅ ÓÐÅÃÉÍÅÎ ÃÏÌÌÅÃÔȤ
ÅÄ ÆÒÏÍ ςυ ÇÅÏÇÒÁÐÈÉÃ ÌÏÃÁÌÉÔÉÅÓ ɉ&ÉÇȢ τɊȢ 4ÈÅ ÉÎÔÒÁÓÐÅÃÉПÉÃ ÎÕÃÌÅÏÔÉÄÅ ÄÉÆÆÅÒÅÎÃÅÓ ÏÆ 0Ȣ ÃÁÎÁÌÉÃÕÌÁÔÁ ÒÁÎÇÅÄ ÆÒÏÍ π-σπ ÂÐ 
ÏÖÅÒ φτψ ÂÐ ×ÉÔÈ ÈÁÐÌÏÔÙÐÅ ÄÉÖÅÒÓÉÔÙȟ ɉÈɊ πȢςφυχ ÁÎÄ ÎÕÃÌÅÏÔÉÄÅ ÄÉÖÅÒÓÉÔÙȟ ʌ πȢππφχφȢ !ÍÏÎÇ ÔÈÅ ÅØÁÍÉÎÅÄ ÈÁÐÌÏÔÙÐÅÓȟ 
-#ρ ×ÁÓ ÔÈÅ ÈÙÐÏÔÈÅÔÉÃÁÌ ÁÎÃÅÓÔÒÁÌ ×ÉÔÈ ρυυ ÉÎÄÉÖÉÄÕÁÌÓȢ 7Å ÃÁÎ ÏÂÓÅÒÖÅ ÔÈÁÔ ÌÏÃÁÔÉÏÎ ! ÁÎÄ " ÓÈÁÒÅ ÔÈÅ ÓÁÍÅ ÈÁÐÌÏÔÙÐÅÓȟ 
ÆÏÌÌÏ×ÅÄ ÂÙ ÕÎÉÑÕÅ ÈÁÐÌÏÔÙÐÅÓ ÓÈÁÒÅÄ ÉÎ ÓÉÔÅ +ȟ ,ȟ -ȟ 0 ÁÎÄ 1 ×ÉÔÈ ÓÉÔÅ - ÁÎÄ + ÈÁÖÉÎÇ ÔÈÅ ÍÏÓÔ ÎÕÍÂÅÒ ÏÆ ÈÁÐÌÏÔÙÐÅÓ ɉ&ÉÇȢ 
τɊȢ  
      4ÈÅ )43 ÍÁÒËÅÒ ÒÅÖÅÁÌÅÄ τυ ÈÁÐÌÏÔÙÐÅÓ ÆÒÏÍ ρψτ 0Ȣ ÃÁÎÁÌÉÃÕÌÁÔÁ ÓÐÅÃÉÍÅÎÓ ɉ&ÉÇȢ υɊȢ 4ÈÅ ÉÎÔÒÁÓÐÅÃÉПÉÃ ÎÕÃÌÅÏÔÉÄÅ ÖÁÒÉÁȤ
ÔÉÏÎ ÏÆ 0Ȣ ÃÁÎÁÌÉÃÕÌÁÔÁ ÒÁÎÇÅÄ ÆÒÏÍ π-τψ ÂÐ ÏÖÅÒ υφυ ÂÐ ×ÉÔÈ ÈÁÐÌÏÔÙÐÅ ÄÉÖÅÒÓÉÔÙȟ ɉÈɊ πȢψτφχÁÎÄ ÎÕÃÌÅÏÔÉÄÅ ÄÉÖÅÒÓÉÔÙȟ ʌ 
πȢπρτωσȢ (ÁÐÌÏÔÙÐÅ .#ρ ÉÓ ÉÎÆÅÒÒÅÄ ÁÓ ÔÈÅ ÈÙÐÏÔÈÅÔÉÃÁÌ ÁÎÃÅÓÔÒÁÌ ×ÉÔÈ φρ ÉÎÄÉÖÉÄÕÁÌÓȢ 3ÉÔÅ ! ÁÎÄ - ÈÁÖÅ ÔÈÅ ÍÏÓÔ ÎÕÍÂÅÒ ÏÆ 
ÈÁÐÌÏÔÙÐÅÓ ×ÈÉÃÈ ÓÈÏ×Ó ÓÉÍÉÌÁÒ ÒÅÓÕÌÔÓ ×ÉÔÈ ÔÈÅ #/) ÍÁÒËÅÒ ÓÕÇÇÅÓÔÉÎÇ ÔÈÅ ÐÒÏÂÁÂÌÅ ÓÉÔÅ ÏÆ ÉÎÔÒÏÄÕÃÔÉÏÎȢ "ÅÓÉÄÅÓȟ ÈÁÐÌÏȤ
ÔÙÐÅÓ ÏÎ ÔÈÅ ÅÁÓÔ ÃÏÁÓÔ ÏÆ 0ÅÎÉÎÓÕÌÁÒ -ÁÌÁÙÓÉÁ ÁÒÅ ÓÌÉÇÈÔÌÙ ÄÉÆÆÅÒÅÎÔ ÆÒÏÍ ÔÈÅ ×ÅÓÔ ÃÏÁÓÔ ÏÆ 0ÅÎÉÎÓÕÌÁÒ -ÁÌÁÙÓÉÁ ×ÈÉÃÈ ÍÁÙ 
ÂÅ ÄÕÅ ÔÏ ÔÈÅ ÄÉÆÆÅÒÅÎÔ ÔÏÐÏÇÒÁÐÈÙ ÂÅÃÁÕÓÅ ÔÈÅÒÅ ÁÒÅ ÎÏ ÎÁÔÕÒÁÌ ÒÏÕÔÅÓ ÏÆ ÄÉÓÐÅÒÓÁÌȟ )Ô ÃÏÕÌÄ ÂÅ ÁÒÔÉПÉÃÉÁÌ ÄÉÓÐÅÒÓÁÌ ÈÏ×ÅÖÅÒȟ 
×ÈÉÃÈ ÁÃÃÏÕÎÔÓ ÆÏÒ ÓÏÍÅ ÏÆ ÔÈÅ ÓÈÁÒÅÄ ÈÁÐÌÏÔÙÐÅÓȢ 3ÏÍÅ ÏÆ ÔÈÅ ÂÕÓÉÅÓÔ ÓÈÉÐÐÉÎÇ ÐÏÒÔÓ ÁÒÅ ÌÏÃÁÔÅÄ ÉÎ ÔÈÅ ×ÅÓÔ ÃÏÁÓÔ ÏÆ 0ÅÎȤ
ÉÎÓÕÌÁÒ -ÁÌÁÙÓÉÁ ×ÈÉÃÈ ÅØÐÌÁÉÎÓ ÔÈÅ ÕÎÉÑÕÅ ÈÁÐÌÏÔÙÐÅÓ ÆÏÕÎÄ ÉÎ ÔÈÅ ÎÏÒÔÈȟ ÍÉÄÄÌÅ ÁÎÄ ÓÏÕÔÈ ÓÉÄÅ ÏÆ ×ÅÓÔ 0ÅÎÉÎÓÕÌÁÒ -ÁÌÁÙȤ
ÓÉÁȢ  
      4ÈÉÓ ÓÔÕÄÙ ÒÅÐÒÅÓÅÎÔÓ ÔÈÅ ПÉÒÓÔ ÅØÔÅÎÓÉÖÅ ÇÅÎÅÔÉÃ ÄÉÖÅÒÓÉÔÙ ÓÔÕÄÙ ÏÆ ÉÎÖÁÓÉÖÅ ÓÎÁÉÌ 0ÏÍÁÃÅÁ ÃÁÎÁÌÉÃÕÌÁÔÁ ÉÎ 0ÅÎÉÎÓÕÌÁÒ 
-ÁÌÁÙÓÉÁȢ 4ÈÅ ПÉÎÄÉÎÇÓ ÏÆ ÔÈÉÓ ÓÔÕÄÙ ÓÈÏ×ÅÄ ÔÈÁÔ ÎÕÃÌÅÁÒ )43  ÃÏÍÐÒÉÓÅÓ Á ÐÏÔÅÎÔÉÁÌ ÍÁÒËÅÒ ÔÈÁÔ ÃÁÎ ÂÅ ÕÓÅÄ ÔÏ ÓÔÕÄÙ ÔÈÅ 
ÐÏÐÕÌÁÔÉÏÎ ÇÅÎÅÔÉÃ ÄÉÖÅÒÓÉÔÙ ÏÆ 0ÏÍÁÃÅÁ ÓÐÐȢ ÁÓ ÉÔ ÉÓ ÍÏÒÅ ÖÁÒÉÁÂÌÅ ÃÏÍÐÁÒÅÄ ÔÏ ÔÈÅ ÍÉÔÏÃÈÏÎÄÒÉÁÌ #/) ÇÅÎÅȢ "ÅÓÉÄÅÓȟ ÔÈÅ 
ÐÒÅÓÅÎÃÅ ÏÆ Ô×Ï ÏÒ ÍÏÒÅ ÈÁÐÌÏÔÙÐÅÓ ÁÔ Á ÓÉÎÇÌÅ ÓÉÔÅ ÓÕÇÇÅÓÔÓ ÍÏÒÅ ÔÈÁÎ ÏÎÅ ÉÎÄÅÐÅÎÄÅÎÔ ÉÎÔÒÏÄÕÃÔÉÏÎȟ ÅÖÏÌÕÔÉÏÎÁÒÙ ÃÈÁÎÇÅȟ 
ÏÒ ÄÉÓÐÅÒÓÁÌȢ 4ÈÉÓ ÅÓÓÅÎÔÉÁÌ ÉÎÆÏÒÍÁÔÉÏÎ ÐÒÏÖÉÄÅÓ ÉÎÓÉÇÈÔ ÉÎÔÏ ÔÈÅ ÏÒÉÇÉÎ ÁÎÄ ÅÖÏÌÕÔÉÏÎÁÒÙ ÒÅÌÁÔÉÏÎÓÈÉÐÓ ÏÆ 0Ȣ ÃÁÎÁÌÉÃÕÌÁÔÁ ÉÎ 
0ÅÎÉÎÓÕÌÁÒ -ÁÌÁÙÓÉÁȢ 
 
2%&%2%.#%3 
 

(ÁÙÅÓȟ +Ȣȟ (Ȣ #Ï×ÉÅȟ 2Ȣȟ Ǫ #Ȣ 4ÈÉÅÎÇÏȟ 3Ȣ  ςππω  ! ÇÌÏÂÁÌ ÐÈÙÌÏÇÅÎÙ ÏÆ ÁÐÐÌÅ ÓÎÁÉÌÓȡ 'ÏÎÄ×ÁÎÁÎ ÏÒÉÇÉÎȟ ÇÅÎÅÒÉÃ ÒÅÌÁÔÉÏÎÓÈÉÐÓȟ 
ÁÎÄ ÔÈÅ ÉÎПÌÕÅÎÃÅ ÏÆ ÏÕÔÇÒÏÕÐ ÃÈÏÉÃÅ ɉ#ÁÅÎÏÇÁÓÔÒÏÐÏÄÁȡ !ÍÐÕÌÌÁÒÉÉÄÁÅɊȢ "ÉÏÌÏÇÉÃÁÌ *ÏÕÒÎÁÌ ÏÆ ÔÈÅ ,ÉÎÎÅÁÎ 3ÏÃÉÅÔÙȟ ωψȟ 
φρɀχφȢ 

$ÁÎÔÁÓȟ 'Ȣ 0Ȣ ÄÅ -Ȣȟ -ÅÙÅÒȟ $Ȣȟ 'ÏÄÉÎÈÏȟ 2Ȣȟ &ÅÒÒÁÎÄȟ .Ȣȟ Ǫ -ÏÒÇÁÎÔÅȟ *Ȣ 3Ȣ   ςπρς   'ÅÎÅÔÉÃ ÖÁÒÉÁÂÉÌÉÔÙ ÉÎ ÍÉÔÏÃÈÏÎÄÒÉÁÌ ÁÎÄ 
ÎÕÃÌÅÁÒ ÇÅÎÅÓ ÏÆ ,ÁÒÕÓ ÄÏÍÉÎÉÃÁÎÕÓ ɉ#ÈÁÒÁÄÒÉÉÆÏÒÍÅÓȟ ÌÁÒÉÄÁÅɊ ÆÒÏÍ ÔÈÅ "ÒÁÚÉÌÉÁÎ ÃÏÁÓÔȢ 'ÅÎÅÔÉÃÓ ÁÎÄ -ÏÌÅÃÕÌÁÒ "ÉÏÌȤ
ÏÇÙȟ συɉτɊȟ ψχτɀψψυȢ ÈÔÔÐÓȡȾȾÄÏÉȢÏÒÇȾρπȢρυωπȾ3ρτρυ-τχυχςπρςππυππππφυ 

'ÁÌÔÉÅÒȟ .Ȣȟ .ÁÂÈÏÌÚȟ "Ȣȟ 'Ì%ǳÍÉÎȟ 3Ȣȟ Ǫ (ÕÒÓÔȟ 'Ȣ $Ȣ   ςππω   -ÉÔÏÃÈÏÎÄÒÉÁÌ $.! ÁÓ Á ÍÁÒËÅÒ ÏÆ ÍÏÌÅÃÕÌÁÒ ÄÉÖÅÒÓÉÔÙȡ ! ÒÅÁÐÐÒÁÉÓȤ
ÁÌȢ -ÏÌÅÃÕÌÁÒ %ÃÏÌÏÇÙȟ ρψɉςςɊȟ τυτρɀτυυπȢ ÈÔÔÐÓȡȾȾÄÏÉȢÏÒÇȾρπȢρρρρȾÊȢρσφυ-ςωτ8ȢςππωȢπτσψπȢØ 

(ÁÒÅȟ -Ȣ 0Ȣȟ #ÉÐÒÉÁÎÏȟ &Ȣȟ 0ÁÌÕÍÂÉȟ 3Ȣ 2Ȣȟ Ǫ 0ÁÌÕÍÂÉȟ 2Ȣ ςππς  'ÅÎÅÔÉÃ ÅÖÉÄÅÎÃÅ ÏÎ ÔÈÅ ÄÅÍÏÇÒÁÐÈÙ ÏÆ ÓÐÅÃÉÁÔÉÏÎ ÉÎ ÁÌÌÏÐÁÔÒÉÃ 
ÄÏÌÐÈÉÎ ÓÐÅÃÉÅÓȟ υφɉτɊȟ ψπτɀψρφȢ 

(ÕÇÈÅÓȟ !Ȣ 2Ȣȟ "ÒÉÁÎȟ $Ȣȟ *ÏÈÎÓÏÎȟ -Ȣ 4Ȣ *Ȣȟ Ǫ 5ÎÄÅÒ×ÏÏÄȟ .Ȣ  ςππψ   2ÅÖÉÅ× ÁÎÄ  ÅÃÏÌÏÇÉÃÁÌ ÃÏÎÓÅÑÕÅÎÃÅÓ ÏÆ ÇÅÎÅÔÉÃ ÄÉÖÅÒÓÉÔÙȟ 
φπωɀφςσȢ ÈÔÔÐÓȡȾȾÄÏÉȢÏÒÇȾρπȢρρρρȾÊȢρτφρ-πςτψȢςππψȢπρρχωȢØ 

.ÅÎÔ×ÉÇȟ 7Ȣȟ "ÁÃÈÅÒȟ 3Ȣȟ +ÕÍÓÃÈÉÃËȟ 3Ȣȟ 0ÙÓǺÅËȟ 0Ȣȟ Ǫ 6ÉÌÁǮȟ -Ȣ  ςπρψ -ÏÒÅ ÔÈÁÎ Ȱρππ ×ÏÒÓÔȱ ÁÌÉÅÎ ÓÐÅÃÉÅÓ ÉÎ %ÕÒÏÐÅȢ "ÉÏÌÏÇÉÃÁÌ 
)ÎÖÁÓÉÏÎÓȟ ςπɉφɊȟ ρφρρɀρφςρȢ ÈÔÔÐÓȡȾȾÄÏÉȢÏÒÇȾρπȢρππχȾÓρπυσπ-πρχ-ρφυρ-φ 

9ÁÈÁÙÁȟ ( Ǫ !ÍÚÁÈȟ "ÁÄÒÕÌÈÁÄÚÁ Ǫ 3ÉÖÁÐÒÁÇÁÓÁÍȟ !ÎÎÁÍÁÌÁÉ Ǫ .ÏÒÄÉÎȟ - Ǫ . -ÕÈÁÍÁÄ (ÉÓÈÁÍȟ - Ǫ -ÉÓÒÕÄÉÎȟ (Ȣ ςπρχ 
)ÎÖÁÓÉÖÅ ÁÐÐÌÅ ÓÎÁÉÌÓ ÉÎ -ÁÌÁÙÓÉÁȢ )Î ÂÏÏËȡ  "ÉÏÌÏÇÙ ÁÎÄ ÍÁÎÁÇÅÍÅÎÔ ÏÆ ÉÎÖÁÓÉÖÅ ÁÐÐÌÅ ÓÎÁÉÌÓȟ ςÎÄ ÅÄÉÔÉÏÎȟ  

Figure 4  Haplotype distribution and propor-
tion of the mitochondrial COI gene for 
Pomacea canaliculata from Peninsular Malay-
sia. Colours in the pie chart indicate the dif-
ferent haplotypes. 

Figure 5   Map of Peninsular Malaysia indicating distribution 
and proportion of the nuclear ITS haplotypes for Pomacea 
canaliculata. Colours in the pie chart indicate the different 
haplotypes. 
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4ÈÅ ÓÕÌÔÁÎÁÔÅ ÏÆ "ÒÕÎÅÉ $ÁÒÕÓÓÁÌÁÍ ÃÏÖÅÒÓ Á ÓÍÁÌÌ ÁÒÅÁ ÏÎ ÔÈÅ ÎÏÒÔÈÅÒÎ ÐÁÒÔ ÏÆ ÔÈÅ ÉÓÌÁÎÄ ÏÆ "ÏÒÎÅÏ ÁÎÄ ÌÉÅÓ ÒÏÕÇÈÌÙ ÉÎ ÂÅȤ
Ô×ÅÅÎ ÔÈÅ -ÁÌÁÙÓÉÁÎ ÓÔÁÔÅÓ ÏÆ 3ÁÂÁÈ ÁÎÄ 3ÁÒÁ×ÁËȢ "ÒÕÎÅÉ ÉÓ ÕÎÕÓÕÁÌ ÉÎ ÔÈÁÔ ÉÔȟ ÔÈÁÎËÓ ÔÏ ÉÔÓ ÇÒÅÁÔ ÏÉÌ ÒÅÓÅÒÖÅÓȟ ÈÁÓ ÎÅÖÅÒ 
ÂÅÅÎ ÆÏÒÃÅÄ ÔÏ ÅØÐÌÏÉÔ ÉÔÓ ÔÉÍÂÅÒ ÒÅÓÏÕÒÃÅÓ ÔÏ ÁÎÙ ÇÒÅÁÔ ÅØÔÅÎÔȢ )Ô ÔÈÅÒÅÆÏÒÅ ÓÔÉÌÌ ÈÏÌÄÓ ÌÁÒÇÅ ÔÒÁÃÔÓ ÏÆ ÕÎÄÉÓÔÕÒÂÅÄ ÄÉÐÔÅÒÏÃÁÒÐ 
ÌÏ×ÌÁÎÄ ÆÏÒÅÓÔȢ 3ÁÂÁÈ ÁÎÄ 3ÁÒÁ×ÁË ÈÁÖÅ ÂÅÅÎ ÔÈÅ ÆÏÃÕÓ ÏÆ ÍÕÌÔÉÐÌÅ ÍÁÌÁÃÏÌÏÇÉÃÁÌ ÓÔÕÄÉÅÓ ÏÎ ÔÁØÏÎÏÍÙȟ ÃÏÍÍÕÎÉÔÙ ÅÃÏÌÏÇÙȟ 
ÂÉÏÇÅÏÇÒÁÐÈÙȟ ÁÎÄ ÃÏÎÓÅÒÖÁÔÉÏÎ ɉÅȢÇȢ -ÅÉÊÁÁÒÄ Ǫ $ÏÕÇÌÁÓȟ ςππχɊȟ ÂÕÔ "ÒÕÎÅÉ $ÁÒÕÓÓÁÌÁÍ ÓÏ ÆÁÒ ÈÁÓ ÈÁÒÄÌÙ ÂÅÅÎ ÓÔÕÄÉÅÄ ÍÁÌȤ
ÁÃÏÌÏÇÉÃÁÌÌÙȟ ÁÌÔÈÏÕÇÈ ÌÏÃÁÔÅÄ ÉÎ ÔÈÅ ÃÅÎÔÒÅ ÏÆ ÔÈÅ ÂÉÏÄÉÖÅÒÓÉÔÙ ÈÏÔÓÐÏÔ ÏÆ .ÏÒÔÈ "ÏÒÎÅÏȢ !Ó ÌÁÎÄ ÓÎÁÉÌÓ ÉÎ "ÏÒÎÅÏ ÁÒÅ ÏÆÔÅÎ 
ÅÎÄÅÍÉÃ ÔÏ ÍÉÎÕÔÅ ÒÁÎÇÅÓȟ ÉÔ ÉÓ ÌÉËÅÌÙ ÔÈÁÔ "ÒÕÎÅÉ ÈÁÒÂÏÕÒÓ ÐÒÅÖÉÏÕÓÌÙ ÕÎËÎÏ×Î ÓÐÅÃÉÅÓȟ ÁÓ ×ÅÌÌ ÁÓ ÓÐÅÃÉÅÓ ËÎÏ×Î ÆÒÏÍ 3ÁȤ
ÂÁÈ ÁÎÄ 3ÁÒÁ×ÁË ÆÏÒ ×ÈÉÃÈ ÔÈÅ ÆÕÌÌ ÒÁÎÇÅ ×ÁÓ ÉÎÃÏÍÐÌÅÔÅÌÙ ËÎÏ×Î ɉ3ÃÈÉÌÔÈÕÉÚÅÎ ÅÔ ÁÌȢȟ ςπρσȠ ÐÁÐÅÒÓ ÓÉÎÃÅ ρωωρ ÕÎÔÉÌ ÔÏÄÁÙ 
ÂÙ 3ÃÈÉÌÔÈÕÉÚÅÎȟ 6ÅÒÍÅÕÌÅÎȟ ÁÎÄ ,ÉÅ× ÁÓ ÃÉÔÅÄ ÉÎ 0ÈÕÎÇȟ 9Õ Ǫ ,ÉÅ× ɉςπρχɊȢ 
      4ÁØÏÎ ÅØÐÅÄÉÔÉÏÎÓ ɉÓÅÎÓÕ 3ÃÈÉÌÔÈÕÉÚÅÎ ÅÔ ÁÌȢȟ ςπρχɊ ÁÒÅ ÔÒÏÐÉÃÁÌ ПÉÅÌÄ ÔÒÉÐÓ ÆÏÒ ÎÏÎ-ÓÃÉÅÎÔÉÓÔÓ ÉÎ ÏÒÄÅÒ ÔÏ ÇÅÎÅÒÁÔÅ ÓÃÉÅÎÔÉПÉÃ 
ËÎÏ×ÌÅÄÇÅ ÉÎ ÔÈÅ ÆÏÒÍ ÏÆ ÂÉÏÄÉÖÅÒÓÉÔÙ ÁÓÓÅÓÓÍÅÎÔÓ ÁÎÄ ÎÅ×-ÓÐÅÃÉÅÓ ÄÅÓÃÒÉÐÔÉÏÎÓ ÏÆ ÉÎÖÅÒÔÅÂÒÁÔÅ ÓÐÅÃÉÅÓ ɉÅȢÇȢ &ÒÅÉÔÁÇȟ 0ÁÎȤ
ÇÁÎÔÉÈÏÎ Ǫ .ÊÕÎÊÉÃǲȟ ςπρψɊȢ 4ÈÅ ÅØÐÅÄÉÔÉÏÎÓ ÐÒÅÖÉÏÕÓÌÙ ÏÒÇÁÎÉÚÅÄ ÔÏ -ÁÌÁÙÓÉÁÎ "ÏÒÎÅÏ ÁÎÄ -ÏÎÔÅÎÅÇÒÏ ÒÅÓÕÌÔÅÄ ÉÎ ÍÅÄÉÁ 
ÃÏÖÅÒÁÇÅȟ ÓÏÃÉÁÌ-ÍÅÄÉÁ ÃÏÎÔÅÎÔȟ ÓÐÅÃÉÅÓ-ÄÉÓÔÒÉÂÕÔÉÏÎ ÉÎÆÏÒÍÁÔÉÏÎ ÁÎÄ ÓÃÉÅÎÔÉПÉÃ ÐÁÐÅÒÓ ÉÎ ÏÐÅÎ-ÁÃÃÅÓÓ ÊÏÕÒÎÁÌÓȢ 4ÈÅ ÓÕÒÖÅÙ ÏÆ 
ÔÈÅ ÌÁÎÄ ÁÎÄ ÆÒÅÓÈ×ÁÔÅÒ ÓÎÁÉÌÓ ÏÆ 5ÌÕ 4ÅÍÂÕÒÏÎÇ ÎÁÔÉÏÎÁÌ ÐÁÒË ÉÎ "ÒÕÎÅÉ $ÁÒÕÓÓÁÌÁÍ ÄÅÓÃÒÉÂÅÄ ÈÅÒÅ ×ÉÌÌ ÒÅÓÕÌÔ ÉÎ ÁÎ ÏÐÅÎ-
ÁÃÃÅÓÓ ÃÈÅÃËÌÉÓÔ ×ÈÉÃÈ ÇÉÖÅÓ ÎÅ× ÉÎÓÉÇÈÔÓ ÉÎÔÏ ÔÈÅ ÄÉÓÔÒÉÂÕÔÉÏÎȟ ÅÃÏÌÏÇÙȟ ÁÎÄ ÂÉÏÌÏÇÙ ÏÆ ÔÈÅ ÔÅÒÒÅÓÔÒÉÁÌ ÇÁÓÔÒÏÐÏÄÓ ÏÆ ÔÈÅ ÁÒÅÁȟ 
×ÉÌÌ ÇÉÖÅ ÖÁÌÕÁÂÌÅ ÉÎÆÏÒÍÁÔÉÏÎ ÁÂÏÕÔ ÔÈÅ ÃÏÎÓÅÒÖÁÔÉÏÎ-ÓÔÁÔÕÓ ÏÆ ÔÈÅ ÓÎÁÉÌÓȟ ÁÎÄ ×ÉÌÌ ÄÒÁ×  ÐÕÂÌÉÃ ÁÔÔÅÎÔÉÏÎ ÔÏ ÌÁÎÄ-ÓÎÁÉÌ ÄÉÖÅÒȤ
ÓÉÔÙȟ ÃÉÔÉÚÅÎ ÓÃÉÅÎÃÅȟ ÁÎÄ ÂÉÏÄÉÖÅÒÓÉÔÙ ÓÔÕÄÉÅÓ ÉÎ "ÒÕÎÅÉ $ÁÒÕÓÓÁÌÁÍ ÉÎ ÇÅÎÅÒÁÌȢ 
 
-!4%2)!,3 !.$ -%4(/$3 
 

$ÕÒÉÎÇ ÔÈÅ ςυÔÈ 3ÅÐÔÅÍÂÅÒ ÔÏ φÔÈ /ÃÔÏÂÅÒȟ ςπρψȟ ПÉÅÌÄ×ÏÒË ÔÒÉÐ ÏÆ 4ÁØÏÎ %ØÐÅÄÉÔÉÏÎÓ ÔÏ ÔÈÅ 5ÌÕ 4ÅÍÂÕÒÏÎÇ .ÁÔÉÏÎÁÌ 0ÁÒËȟ 

ÏÒÇÁÎÉÚÅÄ ÆÒÏÍ ÔÈÅ +ÕÁÌÁ "ÅÌÁÌÏÎÇ &ÉÅÌÄ 3ÔÕÄÉÅÓ #ÅÎÔÒÅ ɉ+"&3#Ɋȟ ÇÁÓÔÒÏÐÏÄÓȟ ÁÍÏÎÇ ÏÔÈÅÒ ÉÎÖÅÒÔÅÂÒÁÔÅ ÇÒÏÕÐÓȟ ×ÅÒÅ ÃÏÌȤ

ÌÅÃÔÅÄ ÕÓÉÎÇ ÍÁÎÕÁÌ ÃÏÌÌÅÃÔÉÎÇ ÂÙ ÄÁÙ ÁÎÄ ÂÙ ÎÉÇÈÔȟ ÁÎÄ ÂÙ ÌÅÁÆ-ÌÉÔÔÅÒ ÓÉÅÖÉÎÇ ÁÎÄ 7ÉÎËÌÅÒ ÂÁÇÇÉÎÇȢ 3ÅÖÅÒÁÌ ÌÏÃÁÔÉÏÎÓ ÁÒÏÕÎÄ 

ÔÈÅ +"&3# ×ÅÒÅ ÓÁÍÐÌÅÄ ɉ&ÉÇȢ ρɊȢ %ÍÐÔÙ ÓÈÅÌÌÓ ÁÓ ×ÅÌÌ ÁÓ ÆÒÅÓÈȟ ÌÉÖÉÎÇ ÓÎÁÉÌÓ ×ÅÒÅ ÃÏÌÌÅÃÔÅÄȢ ,ÉÖÉÎÇ ÓÎÁÉÌÓ ×ÅÒÅ ÐÒÅÓÅÒÖÅÄ ÉÎ 

ωφϷ ÅÔÈÁÎÏÌ ÁÆÔÅÒ ÒÅÌÁØÉÎÇ ɉÄÒÏ×ÎÉÎÇɊȢ 4ÉÓÓÕÅ ÓÁÍÐÌÅÓ ÏÆ Á ÆÅ× ÓÎÁÉÌ ÓÐÅÃÉÅÓ ×ÅÒÅ ÔÁËÅÎ ÆÏÒ $.!-ÂÁÒÃÏÄÉÎÇ ÐÕÒÐÏÓÅÓȢ 3ÎÁÉÌ 

ÓÐÅÃÉÅÓ ×ÅÒÅ ÉÎÉÔÉÁÌÌÙ ÓÏÒÔÅÄ ÉÎÔÏ ÍÏÒÐÈÏÓÐÅÃÉÅÓ ÕÓÉÎÇ ÌÉÇÈÔ-ÍÉÃÒÏÓÃÏÐÙ ɉÄÉÓÓÅÃÔÉÏÎ ÍÉÃÒÏÓÃÏÐÅÓɊȟ ×ÉÔÈ ÔÈÅ ÈÅÌÐ ÏÆ ÃÉÔÉÚÅÎ-

ÓÃÉÅÎÔÉÓÔÓȢ  

Fig. 1: Map of the sampling localities around the Kuala Belalong Field Studies Centre (KBFSC). A. Map of 
South-East Asia, B. Map of the Sultanate Brunei Darussalam with inset C, C. Schematic map of the sam-

pling areas around the Ulu Ulu Resort, the Canopy Walkway and the KBFSC. 
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)ÄÅÎÔÉПÉÃÁÔÉÏÎ ×ÁÓ ÐÅÒÆÏÒÍÅÄ ÕÓÉÎÇ ÅØÔÅÒÎÁÌ ÍÏÒÐÈÏÌÏÇÉÃÁÌ ɉÓÈÅÌÌɊ ÃÈÁÒÁÃÔÅÒÓ ÁÓ ×ÅÌÌ ÁÓ ÁÎÁÔÏÍÙȟ ÕÓÉÎÇ ÔÈÅ ÃÏÍÐÌÅÔÅ ÓÅÔ ÏÆ 

ÈÅÒÉÔÁÇÅ ÁÎÄ ÃÏÎÔÅÍÐÏÒÁÒÙ ÌÉÔÅÒÁÔÕÒÅ ÆÏÒ "ÏÒÎÅÏȟ ÁÖÁÉÌÁÂÌÅ ÉÎ ÄÉÇÉÔÁÌ ÆÏÒÍ ÉÎ ÔÈÅ 4ÁØÏÎ %ØÐÅÄÉÔÉÏÎÓ ПÉÅÌÄ ÌÁÂÏÒÁÔÏÒÙȢ 7ÉÔÈ ÔÈÅ 

ÈÅÌÐ ÏÆ ÅØÐÅÒÉÅÎÃÅÄ ÍÁÌÁÃÏÌÏÇÉÓÔÓ ÏÎ ÓÉÔÅȟ $.! ×ÁÓ ÅØÔÒÁÃÔÅÄ ÉÎ ÔÈÅ ÍÏÂÉÌÅ $.! ÌÁÂ ÏÆ 4ÁØÏÎ %ØÐÅÄÉÔÉÏÎÓȟ ÁÎÄ ÁÎÁÌÙÓÅÄ ÕÓȤ

ÉÎÇ ÎÅØÔ-ÇÅÎ ÓÅÑÕÅÎÃÉÎÇ ÔÅÃÈÎÉÑÕÅÓ ÁÎÄ Á -ÉÎ)/. .ÁÎÏÐÏÒÅ ÈÁÎÄ-ÈÅÌÄ ÓÅÑÕÅÎÃÉÎÇ ÍÁÃÈÉÎÅ ɉ-ÅÎÅÇÏÎ ÅÔ ÁÌȢȟ ςπρχɊȢ !ÌÌ 

ÐÈÙÓÉÃÁÌ ÓÈÅÌÌÓ ÏÆ ÇÁÓÔÒÏÐÏÄ ÓÐÅÃÉÅÓ ×ÅÒÅ ÄÉÇÉÔÁÌÌÙ ÌÉÎËÅÄ ÔÏ ÉÄÅÎÔÉПÉÃÁÔÉÏÎÓȟ ÐÈÏÔÏÇÒÁÐÈÓȟ ÌÏÃÁÌÉÔÙ ÉÎÆÏÒÍÁÔÉÏÎȟ ÔÉÍÅ ÁÎÄ ÄÁÔÅ 

ÏÆ ÃÁÐÔÕÒÅ ÁÎÄ ÉÆ ÐÏÓÓÉÂÌÅȟ $.! ÓÅÑÕÅÎÃÅÓȢ 4ÈÅ ÐÈÙÓÉÃÁÌ ÃÏÌÌÅÃÔÉÏÎÓ ×ÅÒÅ ÃÕÒÁÔÅÄ ÁÎÄ ÓÔÏÒÅÄ ÉÎ ÔÈÅ ÃÏÌÌÅÃÔÉÏÎ ÏÆ 5ÎÉÖÅÒÓÉÔÙ ÏÆ 

"ÒÕÎÅÉ $ÁÒÕÓÓÁÌÁÍ ɉ'ÁÄÏÎÇȟ "ÒÕÎÅÉ $ÁÒÕÓÓÁÌÁÍɊ ÁÎÄ ÔÈÅ .ÁÔÕÒÁÌÉÓ "ÉÏÄÉÖÅÒÓÉÔÙ #ÅÎÔÅÒ ɉ,ÅÉÄÅÎȟ ÔÈÅ .ÅÔÈÅÒÌÁÎÄÓɊ ÁÆÔÅÒ ÔÈÅ 

ПÉÅÌÄ×ÏÒË ÔÒÉÐȢ !ÌÌ ÒÅÃÏÒÄÓ ×ÉÌÌ ÂÅ ÕÐÌÏÁÄÅÄ ÔÏ ÔÈÅ ×ÅÂ-ÂÁÓÅÄ ÔÁØÏÎÏÍÙ ÓÉÔÅ "ÏÒÎÅÁÎ 4ÅÒÒÅÓÔÒÉÁÌ -ÏÌÌÕÓÃÓ ɉÈÔÔÐȡȾȾ

ÂÏÒÎÅÁÎÌÁÎÄÓÎÁÉÌÓȢÍÙÓÐÅÃÉÅÓȢÉÎÆÏȾɊȢ  

02%,)-).!29 2%35,43 
 

$ÕÒÉÎÇ ÔÈÅ Ô×Ï-×ÅÅË ÃÏÌÌÅÃÔÉÏÎ ÐÅÒÉÏÄȟ Á ÔÏÔÁÌ ÏÆ ψσ ÓÎÁÉÌÓ ÂÅÌÏÎÇÉÎÇ ÔÏ ÁÔ ÌÅÁÓÔ ÓÉØÔÅÅÎ ÄÉÆÆÅÒÅÎÔ ÍÏÒÐÈÏÓÐÅÃÉÅÓ ÏÆ ÔÅÒÒÅÓÔÒÉÁÌ 

ÏÒ ÆÒÅÓÈ×ÁÔÅÒ ÇÁÓÔÒÏÐÏÄÓ ×ÅÒÅ ÃÏÌÌÅÃÔÅÄ ÁÎÄȟ ×ÈÅÒÅ ÐÏÓÓÉÂÌÅȟ ÉÄÅÎÔÉПÉÅÄȢ 3ÉÚÅÓ ÒÁÎÇÅÄ ÆÒÏÍ ÌÁÒÇÅ ɉυ ÃÍ ÓÈÅÌÌ ÄÉÁÍÅÔÅÒɊ (ÅÍÉȤ

ÐÌÅÃÔÁ ÓÐÅÃÉÅÓ ÔÏ ÖÅÒÙ ÓÍÁÌÌ ɉς ÍÍɊ -ÉÃÒÏÃÙÓÔÉÎÁ ÓÎÁÉÌÓ ɉÂÏÔÈ !ÒÉÏÐÈÁÎÔÉÄÁÅɊȢ ,ÉËÅ ÔÈÅ !ÒÉÏÐÈÁÎÔÉÄÁÅȟ ÔÈÅ ÆÁÍÉÌÉÅÓ $ÙÁËÉÉÄÁÅ 

ÁÎÄ #ÙÃÌÏÐÈÏÒÉÄÁÅ ×ÅÒÅ ×ÅÌÌ-ÒÅÐÒÅÓÅÎÔÅÄ ÉÎ ÔÈÅ "ÒÕÎÅÉÁÎ ÒÁÉÎÆÏÒÅÓÔ ɉ4ÁÂÌÅ ρɊȢ 4ÈÅ ÍÏÓÔ ÁÂÕÎÄÁÎÔ ÓÐÅÃÉÅÓ ÂÙ ÆÁÒ ×ÁÓ ÔÈÅ 

ÂÒÉÇÈÔ-ÒÅÄ 3ÃÈÉÓÔÏÌÏÍÁ ÁÎÏÓÔÏÍÁ ɉ"ÅÎÓÏÎȟ ρψυςɊȟ ÐÒÅÖÉÏÕÓÌÙ ÎÏÔ ÙÅÔ ÒÅÃÏÒÄÅÄ ÆÒÏÍ "ÒÕÎÅÉȢ 7ÈÉÌÅ ÓÏÍÅ ÓÐÅÃÉÅÓ ÃÏÕÌÄ ÅÁÓÉÌÙ 

ÂÅ ÉÄÅÎÔÉПÉÅÄ ÕÓÉÎÇ 3ÃÈÉÌÔÈÕÉÚÅÎȟ 6ÅÒÍÅÕÌÅÎ Ǫ ,ÉÅ× ɉςππυȠ ÕÎÐÕÂÌÉÓÈÅÄ ПÉÅÌÄ ÇÕÉÄÅɊȟ ÔÈÒÅÅ ÓÐÅÃÉÅÓ ÍÉÇÈÔ ÂÅ ÎÅ× ÔÏ ÓÃÉÅÎÃÅȟ 

ÌÉËÅ ÔÈÅ ,ÅÐÔÏÐÏÍÁ ÓÐÅÃÉÅÓ ПÉÇÕÒÅÄ ÈÅÒÅ ɉ&ÉÇȢ ςɊȟ ×ÈÉÃÈ ÒÅÓÅÍÂÌÅÓȟ ÂÕÔ ÍÁÙ ÎÏÔ ÂÅ ÃÏÎÓÐÅÃÉПÉÃ ×ÉÔÈȟ ,Ȣ ÓÅÒÉÃÁÔÕÍ ɉ0ÆÅÉÆÆÅÒȟ 

ρψυρɊȢ  

Figure 2     Leptopoma sp. found along one of the 
streams of the Sungai Temburong.  

Photo credit: Pierre Escoubas (RivieraMacro) for  
Taxon Expeditions, 2018  

&ÁÍÉÌÙ 
.ÒȢ ÏÆ  
ÓÐÅÃÉÅÓ 

.ÒȢ ÏÆ ÃÏÌÌÅÃÔÅÄ 
ÓÎÁÉÌÓ 

!ÒÉÏÐÈÁÎÔÉÄÁÅ υ ςρ 

#ÈÒÏÎÉÄÁÅ ρ τ 

#ÙÃÌÏÐÈÏÒÉÄÁÅ τ ρτ 

$ÙÁËÉÉÄÁÅ σ υ 

.ÁÓÓÁÒÉÉÄÁÅ ρ ψ 

0ÕÐÉÎÉÄÁÅ ρ σπ 

4ÒÏÃÈÏÍÏÒÐÈÉÄÁÅ ρ ρ 

Table 1  Sampled families, number of species and the number 
of collected snails from those families 

2%&%2%.#%3 
 
&ÒÅÉÔÁÇ (ȟ 0ÁÎÇÁÎÔÉÈÏÎ #6ȟ .ÊÕÎÊÉÃǲ ) ɉςπρψɊ 4ÈÒÅÅ ÎÅ× ÓÐÅÃÉÅÓ ÏÆ 'ÒÏÕÖÅÌÌÉÎÕÓ #ÈÁÍÐÉÏÎȟ ρωςσ ÆÒÏÍ -ÁÌÉÁÕ "ÁÓÉÎȟ 3ÁÂÁÈȟ 

"ÏÒÎÅÏȟ ÄÉÓÃÏÖÅÒÅÄ ÂÙ ÃÉÔÉÚÅÎ ÓÃÉÅÎÔÉÓÔÓ ÄÕÒÉÎÇ ÔÈÅ ПÉÒÓÔ 4ÁØÏÎ %ØÐÅÄÉÔÉÏÎ ɉ)ÎÓÅÃÔÁȟ #ÏÌÅÏÐÔÅÒÁȟ %ÌÍÉÄÁÅɊȢ :ÏÏ+ÅÙÓ 
χυτȡ ρɀςρ ÈÔÔÐÓȡȾȾÄÏÉȢÏÒÇȾρπȢσψωχȾÚÏÏËÅÙÓȢχυτȢςτςχφ 

-ÅÉÊÁÁÒÄ %ȟ $ÏÕÇÌÁÓ 3 ɉςππχɊ )Ó ×ÉÌÄÌÉÆÅ ÒÅÓÅÁÒÃÈ ÕÓÅÆÕÌ ÆÏÒ ×ÉÌÄÌÉÆÅ ÃÏÎÓÅÒÖÁÔÉÏÎ ÉÎ ÔÈÅ ÔÒÏÐÉÃÓȩ ! ÒÅÖÉÅ× ÆÏÒ "ÏÒÎÅÏ ×ÉÔÈ 
ÇÌÏÂÁÌ ÉÍÐÌÉÃÁÔÉÏÎÓȢ "ÉÏÄÉÖÅÒÓÉÔÙ ÁÎÄ #ÏÎÓÅÒÖÁÔÉÏÎ ρφȡ σπυσȢ ÈÔÔÐÓȡȾȾÄÏÉȢÏÒÇȾρπȢρππχȾÓρπυσρ-ππχ-ωρφρ-Ù 

-ÅÎÅÇÏÎ -ȟ #ÁÎÔÁÌÏÎÉ #ȟ 2ÏÄÒÉÇÕÅÚ-0ÒÉÅÔÏ !ȟ #ÅÎÔÏÍÏ #ȟ !ÂÄÅÌÆÁÔÔÁÈ !ȟ 2ÏÓÓÁÔÏ -ȟ ÅÔ ÁÌȢ ɉςπρχɊ /Î ÓÉÔÅ $.! ÂÁÒÃÏÄÉÎÇ ÂÙ 
ÎÁÎÏÐÏÒÅ ÓÅÑÕÅÎÃÉÎÇȢ 0,Ï3 /.% ρςɉρπɊȡ ÅπρψτχτρȢ  ÈÔÔÐÓȡȾȾÄÏÉȢÏÒÇȾρπȢρσχρȾÊÏÕÒÎÁÌȢÐÏÎÅȢπρψτχτρ 

3ÃÈÉÌÔÈÕÉÚÅÎ -ȟ ,ÉÅ× 43ȟ ,ÉÅ× 4(ȟ "ÅÒÌÉÎ 0ȟ +ÉÎÇ *0ȟ ,ÁËÉÍ - ɉςπρσɊ 3ÐÅÃÉÅÓ ÄÉÖÅÒÓÉÔÙ ÐÁÔÔÅÒÎÓ ÉÎ ÉÎÓÕÌÁÒ ÌÁÎÄ ÓÎÁÉÌ ÃÏÍÍÕȤ
ÎÉÔÉÅÓ ÏÆ "ÏÒÎÅÏȢ *ÏÕÒÎÁÌ ÏÆ ÔÈÅ 'ÅÏÌÏÇÉÃÁÌ 3ÏÃÉÅÔÙ ρχπɉσɊȡ υσωɀυτυ ÈÔÔÐȡȾȾÄØȢÄÏÉȢÏÒÇȾρπȢρρττȾÊÇÓςπρς-πρτ 

3ÃÈÉÌÔÈÕÉÚÅÎ -ȟ 3ÅÉÐ ,ȟ /ÔÁÎÉ 3ȟ .ÊÕÎÊÉÃǲ ) ɉςπρχɊ 4ÈÒÅÅ ÎÅ× ÍÉÎÕÔÅ ÌÅÁÆ ÌÉÔÔÅÒ ÂÅÅÔÌÅÓ ÄÉÓÃÏÖÅÒÅÄ ÂÙ ÃÉÔÉÚÅÎ ÓÃÉÅÎÔÉÓÔÓ ÉÎ -ÁȤ
ÌÉÁÕ "ÁÓÉÎȟ -ÁÌÁÙÓÉÁÎ "ÏÒÎÅÏ ɉ#ÏÌÅÏÐÔÅÒÁȡ ,ÅÉÏÄÉÄÁÅȟ #ÈÒÙÓÏÍÅÌÉÄÁÅɊȢ "ÉÏÄÉÖÅÒÓÉÔÙ $ÁÔÁ *ÏÕÒÎÁÌ υȡ ÅςρωτχȢ ÈÔÔÐÓȡȾȾ
ÄÏÉȢÏÒÇȾρπȢσψωχȾ"$*ȢυȢÅςρωτχ 

0ÈÕÎÇ ##ȟ 9Õ &49ȟ ,ÉÅ× 43 ɉςπρχɊ ! ÃÈÅÃËÌÉÓÔ ÏÆ ÌÁÎÄ ÓÎÁÉÌÓ ÆÒÏÍ ÔÈÅ ×ÅÓÔ ÃÏÁÓÔ ÉÓÌÁÎÄÓ ÏÆ 3ÁÂÁÈȟ "ÏÒÎÅÏ ɉ-ÏÌÌÕÓÃÁȟ 'ÁÓȤ
ÔÒÏÐÏÄÁɊȢ :ÏÏËÅÙÓ φχσȡ τωɀρπτ ÈÔÔÐÓȡȾȾÄÏÉȢÏÒÇȾρπȢσψωχȾÚÏÏËÅÙÓȢφχσȢρςτςςȢ 
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0ÔÅÒÏÐÏÄÓ ÃÏÍÐÒÉÓÅ Á ÇÒÏÕÐ ÏÆ ÈÏÌÏÐÌÁÎËÔÏÎÉÃ ÇÁÓÔÒÏÐÏÄÓ ÔÈÁÔ ÂÕÉÌÄ ÔÈÉÎ ÁÎÄ ÄÅÌÉÃÁÔÅ ÓÈÅÌÌÓ ÏÆ ÁÒÁÇÏÎÉÔÅȟ Á ÃÁÌÃÉÕÍ ÃÁÒȤ
ÂÏÎÁÔÅ ÐÏÌÙÍÏÒÐÈȢ 3ÈÅÌÌÅÄ ÐÔÅÒÏÐÏÄÓ ÈÁÖÅ ÒÅÃÅÉÖÅÄ ÇÒÅÁÔ ÁÔÔÅÎÔÉÏÎ ÏÖÅÒ ÔÈÅ ÌÁÓÔ ÄÅÃÁÄÅ ɂ ÔÈÅÙ ÁÒÅ ÒÅÐÏÒÔÅÄ ÔÏ ÄÅÃÒÅÁÓÅ 
ÃÁÌÃÉПÉÃÁÔÉÏÎ ÁÎÄ ÅØÐÅÒÉÅÎÃÅ ÓÈÅÌÌ ÄÉÓÓÏÌÕÔÉÏÎ ÕÎÄÅÒ ÈÉÇÈ #/ς ÌÅÖÅÌÓȟ ×ÈÉÃÈ ÉÓ ×ÈÙ ÔÈÅÙ ÁÒÅ ÐÒÏÐÏÓÅÄ ÁÓ ÂÉÏÉÎÄÉÃÁÔÏÒÓ ÏÆ ÔÈÅ 
ÅÆÆÅÃÔÓ ÏÆ ÏÃÅÁÎ ÁÃÉÄÉПÉÃÁÔÉÏÎȢ  

3ÉÍÉÌÁÒ ÔÏ ÏÔÈÅÒ ÍÏÌÌÕÓÃÓȟ ÐÔÅÒÏÐÏÄÓ ÂÕÉÌÄ ÓÈÅÌÌÓ ÔÈÒÏÕÇÈ Á ÂÉÏÍÉÎÅÒÁÌÉÓÁÔÉÏÎ ÐÒÏÃÅÓÓȢ 3ÔÕÄÙÉÎÇ ÔÈÅÉÒ ÓÈÅÌÌ ÍÉÃÒÏȤ
ÓÔÒÕÃÔÕÒÅÓ ÉÓ ÅÓÐÅÃÉÁÌÌÙ ÉÎÆÏÒÍÁÔÉÖÅ ɂ ÉÔ ÐÒÏÖÉÄÅÓ ÉÎÓÉÇÈÔÓ ÏÎ ÓÈÅÌÌ ÆÏÒÍÁÔÉÏÎ ÁÎÄ ÔÈÅ ÕÎÄÅÒÌÙÉÎÇ ÂÉÏÌÏÇÉÃÁÌ ÃÏÎÔÒÏÌ ÏÆ ÔÈÅ 
ÐÒÏÃÅÓÓȢ -Ù ÒÅÓÅÁÒÃÈ ÉÓ ÆÏÃÕÓÅÄ ÏÎ ÂÉÏÍÉÎÅÒÁÌÉÓÁÔÉÏÎ ÇÅÎÅÓ ÉÎ ÐÔÅÒÏÐÏÄÓ ÉÎÃÌÕÄÉÎÇ ,ÉÍÁÃÉÎÁȟ (ÅÌÉÃÏÎÏÉÄÅÓ ÁÎÄ $ÉÁÃÒÉÁ ÓÐÅȤ
ÃÉÅÓȢ  )Î ÐÁÒÁÌÌÅÌȟ ) ÓÔÕÄÙ ÔÈÅÉÒ ÓÈÅÌÌ ÍÉÃÒÏÓÔÒÕÃÔÕÒÅÓ ÉÎ ÏÒÄÅÒ ÔÏ ÅÌÕÃÉÄÁÔÅ ÈÏ× ÓÈÅÌÌ ÓÔÒÕÃÔÕÒÁÌ ÄÉÖÅÒÓÉÔÙ ÒÅÌÁÔÅÓ ×ÉÔÈ ÔÈÅ 
ȬÇÅÎÅÔÉÃ ÔÏÏÌËÉÔȭ ÆÏÕÎÄ ÔÏ ÂÅ ÒÅÑÕÉÒÅÄ ÆÏÒ ÂÉÏÍÉÎÅÒÁÌÉÓÁÔÉÏÎȢ &ÏÒ ÔÈÅ ÃÈÁÒÁÃÔÅÒÉÓÁÔÉÏÎ ÏÆ ÐÌÁÎËÔÏÎÉÃ ÓÈÅÌÌ ÍÉÃÒÏÓÔÒÕÃÔÕÒÅÓ ) 
ÓÔÁÒÔÅÄ ÃÏÌÌÁÂÏÒÁÔÉÎÇ ×ÉÔÈ $ÒȢ &ÒÅǲÄÅǲÒÉÃ -ÁÒÉÎȟ ×ÈÏ ÈÁÓ ÂÅÅÎ ÄÅÄÉÃÁÔÅÄ ÔÏ ÔÈÅ ÓÔÕÄÙ ÏÆ ÂÉÏÍÉÎÅÒÁÌÓ ÆÏÒ ÍÏÒÅ ÔÈÁÎ ςπ ÙÅÁÒÓȢ 
)Î &ÅÂÒÕÁÒÙ ςπρω ) ÖÉÓÉÔÅÄ ÈÉÓ ÌÁÂÏÒÁÔÏÒÙ ÂÁÓÅÄ ÁÔ ÔÈÅ 5ÎÉÖÅÒÓÉÔÙ ÏÆ "ÕÒÇÕÎÄÙ-&ÒÁÎÃÈÅ-#ÏÍÔÅǲȟ &ÒÁÎÃÅȢ 4ÈÅÒÅ ×Å ×ÅÒÅ ÁÂÌÅ 
ÔÏ ÐÒÅÐÁÒÅ ÐÔÅÒÏÐÏÄ ÓÈÅÌÌÓ ÆÏÒ 3ÃÁÎÎÉÎÇ %ÌÅÃÔÒÏÎ -ÉÃÒÏÓÃÏÐÙ ÏÂÓÅÒÖÁÔÉÏÎÓȢ /ÕÒ ÓÁÍÐÌÅ ÐÒÅÐÁÒÁÔÉÏÎ ÉÎÃÌÕÄÅÄ ÆÒÅÓÈ ÃÕÔÓ ÏÎ 
ÓÈÅÌÌÓ ÂÕÔ ÁÌÓÏ ÐÏÌÉÓÈÅÄ ÃÕÔÓȢ &ÏÒ ÐÏÌÉÓÈÅÄ ÃÕÔÓ ×Å ПÉØÅÄ ÓÈÅÌÌÓ ÉÎ ÅÐÏØÙ ÒÅÓÉÎ ÁÎÄ ÃÁÒÅÆÕÌÌÙ ÓÅÃÔÉÏÎÅÄ ÔÈÅÍ ÔÏ ÁÖÏÉÄ ÃÒÁÃËÉÎÇȟ 
×ÈÉÌÅ ÃÕÔÔÉÎÇ ÁÔ ÄÉÆÆÅÒÅÎÔ ÁÎÇÌÅÓ ÔÏ ÈÁÖÅ Á ÄÅÔÁÉÌÅÄ ÖÉÅ× ÏÆ ÔÈÅ ÍÉÃÒÏÓÔÒÕÃÔÕÒÅÓ ÁÔ ÄÉÆÆÅÒÅÎÔ ÓÈÅÌÌ ÌÏÃÁÔÉÏÎÓȢ  

 
4ÈÅ 4ÒÁÖÅÌ !×ÁÒÄ ÆÒÏÍ ÔÈÅ -ÁÌÁÃÏÌÏÇÉÃÁÌ 3ÏÃÉÅÔÙ ×ÁÓ ÉÍÐÏÒÔÁÎÔ ÔÏ ÓÕÐÐÏÒÔ ÍÙ ÔÒÁÖÅÌ ÅØÐÅÎÓÅÓ ÄÕÒÉÎÇ ÔÈÉÓ ÒÅȤ

ÓÅÁÒÃÈ ÖÉÓÉÔȢ ) ÁÍ ÖÅÒÙ ÇÒÁÔÅÆÕÌ ÆÏÒ ÔÈÉÓ ÃÏÎÔÒÉÂÕÔÉÏÎ ÆÒÏÍ ÔÈÅ 3ÏÃÉÅÔÙȢ )Ô ÉÓ ÍÙ ÐÌÁÎ ÔÏ ÃÏÎÔÉÎÕÅ ÔÈÉÓ ÆÒÕÉÔÆÕÌ ÃÏÌÌÁÂÏÒÁÔÉÏÎ ÁÓ Á 
-ÁÒÉÅ #ÕÒÉÅ ÐÏÓÔ-ÄÏÃ ÈÏÓÔÅÄ ÂÙ .ÁÔÕÒÁÌÉÓ "ÉÏÄÉÖÅÒÓÉÔÙ #ÅÎÔÅÒ ×ÏÒËÉÎÇ ÏÎ ÔÈÅ ÐÒÏÊÅÃÔ %0)#ȡ ͼ4ÈÅ ÅÖÏÌÕÔÉÏÎ ÁÎÄ ÆÕÔÕÒÅ ÏÆ 
ÐÌÁÎËÔÏÎÉÃ ÇÁÓÔÒÏÐÏÄ ÃÁÌÃÉУÉÃÁÔÉÏÎ΅Ȣ  

 

 

Travel grant report 

Figure: Microstructure visualization with SEM (a) view of the microstructure of a polished cut 

from the shell of the pteropod Diacria costata. (b) polished cut at higher magnification high-

lighting the layers with helical microstructure of Diacria costata. 
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0ÒÏÆÅÓÓÏÒ !ÎÄÒÚÅÊ 7ÉËÔÏÒ ÄÉÅÄ ÏÎ ÔÈÅ ÖÅÒÙ ÌÁÓÔ ÄÁÙ ÏÆ ςπρψȢ 4Ï ÁÎÙÏÎÅ ÃÏÎȤ
ÃÅÒÎÅÄ ×ÉÔÈ ÔÈÅ ÂÉÏÌÏÇÙ ÁÎÄ ÔÁØÏÎÏÍÙ ÏÆ ÔÅÒÒÅÓÔÒÉÁÌ ÓÌÕÇÓȟ ÈÅ ×ÁÓ Á ÍÁÓÔÅÒȠ ÈÉÓ 
ÎÕÍÅÒÏÕÓ ÍÏÎÏÇÒÁÐÈÓȟ ÍÅÔÉÃÕÌÏÕÓ ÏÂÓÅÒÖÁÔÉÏÎÓ ÁÎÄ ÍÁÇÎÉПÉÃÅÎÔ ÄÒÁ×ÉÎÇÓ 
×ÉÌÌ ÒÅÍÁÉÎ ÁÓ ÍÅÍÏÒÉÁÌÓ ÔÏ ÈÉÓ ÁÃÈÉÅÖÅÍÅÎÔȢ (ÉÓ ×ÏÒË ÃÏÎÓÔÉÔÕÔÅÓ ÔÈÅ ÂÁÓÉÓ ÏÎ 
×ÈÉÃÈ ÔÈÅ ÙÏÕÎÇÅÒ ÇÅÎÅÒÁÔÉÏÎ ÏÆ ÍÏÌÅÃÕÌÁÒ ÓÙÓÔÅÍÁÔÉÓÔÓ ÁÒÅ ÂÕÉÌÄÉÎÇȢ 

! ÓÃÈÏÏÌÂÏÙ ÉÎ ÔÈÅ ÔÅÒÒÉÂÌÅ ÃÏÎÄÉÔÉÏÎÓ ÏÆ ÏÃÃÕÐÉÅÄ 0ÏÌÁÎÄ ÉÎ ÔÈÅ 3ÅÃÏÎÄ 
7ÏÒÌÄ 7ÁÒȟ !ÎÄÒÚÅÊ 7ÉËÔÏÒ ÓÔÁÒÔÅÄ ÈÉÓ 5ÎÉÖÅÒÓÉÔÙ ÓÔÕÄÉÅÓ ÁÔ 0ÏÚÎÁÎǲ 5ÎÉÖÅÒÓÉȤ
ÔÙȟ ÃÏÎÔÉÎÕÉÎÇ ÔÏ Á -ÁÓÔÅÒȭÓ ÄÅÇÒÅÅ ɉρωυτɊ ÁÔ ÔÈÅ 5ÎÉÖÅÒÓÉÔÙ ÏÆ 7ÒÏÃčÁ×ȟ ÁÎÄ 
ÈÉÓ 0È$ ÉÎ ρωφςȢ )Î ÔÈÅÓÅ ÅÁÒÌÙ ÙÅÁÒÓȟ ÈÉÓ ÒÅÓÅÁÒÃÈ ×ÁÓ ÅÓÓÅÎÔÉÁÌÌÙ Á ȰÓÐÁÒÅ 
ÔÉÍÅ ÁÃÔÉÖÉÔÙȱȟ ÃÁÒÒÉÅÄ ÏÕÔ ×ÈÉÌÅ ÈÁÖÉÎÇ ÈÅÁÖÙ ÔÅÁÃÈÉÎÇ ÁÎÄ ÁÄÍÉÎÉÓÔÒÁÔÉÖÅ 
ÄÕÔÉÅÓ ÁÔ ÔÈÅ -ÅÄÉÃÁÌ 5ÎÉÖÅÒÓÉÔÙ ÏÆ 7ÒÏÃčÁ×Ȣ (Å ÔÈÅÎ ÍÏÖÅÄ ÔÏ ÔÈÅ .ÁÔÕÒÁÌ 
(ÉÓÔÏÒÙ -ÕÓÅÕÍ ÁÔ 7ÒÏÃčÁ×ȟ ÂÅÃÏÍÉÎÇ ÉÔÓ $ÉÒÅÃÔÏÒ ÉÎ ρωψπ ÕÎÔÉÌ ÈÉÓ ÒÅÔÉÒÅȤ
ÍÅÎÔ ÉÎ ςππςȢ (Å ÂÅÃÁÍÅ Á 3ÔÁÔÅ 0ÒÏÆÅÓÓÏÒ ÉÎ ρωψωȢ (Å ÃÏÎÔÉÎÕÅÄ ÔÏ ×ÏÒË ÁÔ 
ÔÈÅ ÍÕÓÅÕÍ ÆÏÒ ÍÁÎÙ ÙÅÁÒÓ ÁÆÔÅÒ ÈÉÓ ÒÅÔÉÒÅÍÅÎÔȢ 

&ÏÒ ÔÈÏÓÅ ÏÆ ÕÓ ×ÏÒËÉÎÇ ÉÎ ÍÏÒÅ ÔÒÁÎÑÕÉÌ ÅÎÖÉÒÏÎÍÅÎÔÓȟ ÉÔ ÉÓ Á ÒÅÖÅÌÁȤ
ÔÉÏÎ ÔÏ ÃÏÎÓÉÄÅÒ ÓÏÍÅ ÏÆ ÔÈÅ ÃÏÎÓÔÒÁÉÎÔÓ ÔÈÁÔ ×ÏÒËÉÎÇ ×ÉÔÈÉÎ ÔÈÅ #ÏÍÍÕÎÉÓÔ 
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! ÍÏÒÅ ÃÏÍÐÒÅÈÅÎÓÉÖÅ ÁÃÃÏÕÎÔ ÏÆ ÈÉÓ ÁÃÈÉÅÖÅÍÅÎÔÓȟ ÉÎÃÌÕÄÉÎÇ Á ÃÏÍÐÌÅÔÅ ÂÉÂÌÉÏÇÒÁÐÈÙȟ ÉÓ ÇÉÖÅÎ ÉÎ ÔÈÅ 0ÏÌÉÓÈ ÊÏÕÒÎÁÌ 
&ÏÌÉÁ -ÁÌÁÃÏÌÏÇÉÃÁȟ ρω ɉτɊȟ ςπρρȟ Á ÖÏÌÕÍÅ ÓÅÒÖÉÎÇ ÁÓ Á ÆÅÓÔÓÃÈÒÉÆÔ ÐÒÅÓÅÎÔÅÄ ÔÏ ÈÉÍ ÏÎ ÈÉÓ ψπÔÈ ÂÉÒÔÈÄÁÙȢ )Ô ÒÅÍÁÉÎÓ ÏÎÌÙ ÔÏ 
ÁÄÄ ÔÈÁÔ !ÎÄÒÚÅÊ 7ÉËÔÏÒ ×ÁÓ ÓÏÍÅÏÎÅ ×ÈÏ ÉÎÓÐÉÒÅÄ ÅÎÔÈÕÓÉÁÓÍȟ ×ÈÏ ×ÅÎÔ ÏÕÔ ÏÆ ÈÉÓ ×ÁÙ ÔÏ ÈÅÌÐ ÏÔÈÅÒÓȟ ÁÎÄ ×ÈÏÓÅ ÐÁÓÓÉÎÇ 
ÁÆÆÅÃÔÓ ÍÁÎÙ ÏÆ ÕÓȟ ÉÎ ÍÁÎÙ ÃÏÕÎÔÒÉÅÓȢ ) ÃÁÎ ÔÅÓÔÉÆÙ ÔÏ ÔÈÅ ÈÅÌÐȟ ÁÄÖÉÃÅ ÁÎÄ ÅÎÃÏÕÒÁÇÅÍÅÎÔ ) ÒÅÃÅÉÖÅÄ ÏÎ ÍÙ ПÉÒÓÔ ÖÉÓÉÔÓ ÔÏ 0ÏȤ
ÌÁÎÄȟ ÈÅÌÐ ÇÉÖÅÎ ÅÖÅÎ ÔÏ Á ÈÅÒÅÔÉÃ ×ÈÏ ÓÔÕÄÉÅÄ ÓÎÁÉÌÓȢ 
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ÔÏ ÕÓÅ ÐÁÒÔÓ ÏÆ Á ÌÏÎÇÅÒ ÁÐÐÒÅÃÉÁÔÉÏÎ ÔÏ ÁÐÐÅÁÒ ÉÎ &ÏÌÉÁ -ÁÌÁÃÏÌÏÇÉÃÁ ÌÁÔÅÒ ÔÈÉÓ ÙÅÁÒȢ 
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Figure 1. Norway has roughly 148 species of sea slugs represent-
ed by the following 5 orders; (a) the Sacoglossa, (b) the Nudi-
branchia, (c) the Pleurobranchomorpha, (d) the Cephalaspidea 
and (e) the Anaspidea.  
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Figure 2. The registered locations (green dots) of mu-
seum specimens of sea slugs of Norway; most locations 
concentrate around the Trondheim area, and a little 
in the South with exception for the Oslofjord area 
(source Artsdatabanken, June 2018) 

R
I

 
 G

 
R

 
 



Page 25 
Number  71 (August 2018) The Malacologist 

 

   

CITIZEN SCIENCE AND SEA SLUGS 
 
Southern Norway is estimated to have a coastline of ca. 8000km, which poses challenges to properly sample all the potentially in-
teresting areas. Nevertheless, sea slugs are a popular group of molluscs for underwater photographers and SCUBA diving enthusi-
asts (Fig. 3 & Fig. 4). We therefore contacted several dive clubs and underwater photographers either directly or via social media 
platforms. Many of them were willing to help out. 
          In order to reach out to our citizen scientistsô community we started a Sea Slugs of Southern Norway Facebook group and an 
Instagram profile and regularly publish popular articles in blogs, magazines and newspapers. For example, we got featured in the 
national dive magazine DYKKING and a local newspaper in Egersund (Dalende tide) about our quest for mapping the Southern 
Norwegian sea slug fauna. We also managed to organize a workshop about sea slugs in March 2019, in which participation was 
possible for anyone wanting to learn more about sea slugs. Also, whenever there is a chance, we make presentations about the pro-
ject at dive clubs (Fig. 5). The success of Citizen Science has mostly to do with the enthusiasm and willingness of the volunteers to 
help out. In return, the project offers participation in fieldwork, possible co-authorships on papers, and acknowledgments.  

Initially, samples were taken which had no scientific value because important data like locations, data, depth rang and 
description of habitats were missing. We also noticed deviations from standard protocols, and obvious biases in choice of sampling 
sites. This made us sceptical about the citizen-generated data. It inspired us to design a sampling kit in an effort to standardize the 
method by which sea slugs were collected and inventoried. 
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Figure 4. Sea slugs are a very popular group of molluscs for under-
water photographers and SCUBA diving enthusiasts due to their 
many colours. Species represented here are; top, left to right: 
Limacia clavigera (Nudibranchia); Hermaea bifida (Sacoglossa). 
Bottom, left to right: Placida dendritica (Sacoglossa), Facelina au-
riculata (Nudibranchia), Edmundsella pedata (Nudibranchia). Pho-
tographed by Bjßrnar Nyg¬rd. 

Figure 3. One of the citizen scientists photographing sea slugs as a 
hobby, in this case photographer and SCUBA diver Nils Aukan. 

Figure 5.  
Examples of efforts in outreach, consisting of social media plat-
forms (a, c), magazines (d), local news-papers (b) and giving talks 
(e).  
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