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The Malacological Society of London was founded in 1893 and registered as a charity in 1978  
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Molluscan Forum 2025 
 
 

Last November an international group of young malacologists took part in the  
26th Malacological Forum at the Natural History Museum, London.  

The abstracts of the presentations start inside on page 15. 
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!Ó ÔÈÉÓ ÉÓÓÕÅ ÇÏÅÓ ÔÈÒÏÕÇÈ ÉÔÓ ПÉÎÁÌ ÐÒÅÐÁÒÁÔÉÏÎÓȟ ÔÈÅ ×ÉÎÔÅÒ /ÌÙÍÐÉÃÓ ÉÓ ÔÁËÉÎÇ ÐÌÁÃÅȢ  4ÈÅ ÁÔÈÌÅÔÅÓȭ ÁÃÈÉÅÖÅÍÅÎÔÓ ÁÒÅ ÂÒÅÁÔÈÔÁËȤ
ÉÎÇȟ ÃÌÅÁÒÌÙ ÒÅÁÃÈÉÎÇ ÔÈÅ ÌÉÍÉÔÓ ÏÆ ×ÈÁÔ ÉÓ ÂÉÏÍÅÃÈÁÎÉÃÁÌÌÙ ÁÎÄ ÐÓÙÃÈÏÌÏÇÉÃÁÌÌÙ  ÐÏÓÓÉÂÌÅȢ 3ÏÍÅÔÉÍÅÓ ÔÈÅÓÅ ÌÉÍÉÔÓ ÁÒÅ ÅØÃÅÅÄÅÄȟ 
ÁÔ ×ÈÉÃÈ ÐÏÉÎÔ ÍÅÄÉÃÁÌ ÉÎÔÅÒÖÅÎÔÉÏÎ ÉÓ ÒÅÑÕÉÒÅÄȢ /ÎÅ ÔÈÉÎÇ ÔÈÁÔ ÓÅÅÍÓ ÃÌÅÁÒ ÉÓ ÔÈÁÔ ÍÁÎÙ ÏÆ ÔÈÅÓÅ ÓËÉÅÒÓȟ ÓÎÏ×ÂÏÁÒÄÅÒÓ ÁÎÄ 
ÓËÁÔÅÒÓ ÁÒÅ ÙÏÕÎÇȠ  Á ÍÁÊÏÒ ÁÔÔÒÉÂÕÔÅ ÏÆ ÙÏÕÔÈ ÉÓ ÔÈÁÔ ÉÔ ÄÏÅÓÎȭÔ ËÎÏ× ×ÈÁÔ ÉÔ ÃÁÎÎÏÔ ÄÏȢ /ÎÅ ÓÅÅÓ ÔÈÉÓ ÉÎ ÍÁÎÙ ÁÃÔÉÖÉÔÉÅÓȢ &ÏÒ 
ÅØÁÍÐÌÅ ÉÎ ÓÎÏÏËÅÒ ÁÎÄ ÃÈÅÓÓ ÔÈÅ ÃÈÁÍÐÉÏÎÓ ÁÒÅ ÍÏÓÔÌÙ ÒÅÌÁÔÉÖÅÌÙ ÙÏÕÎÇȢ 7ÉÔÈ ÁÇÅ ÁÎÄ ÅØÐÅÒÉÅÎÃÅ ÃÏÍÅÓ Á ËÎÏ×ÌÅÄÇÅ ÏÆ ÌÉÍÉȤ
ÔÁÔÉÏÎÓȟ ÁÎÄ ÁÎ ÉÎÃÒÅÁÓÉÎÇ ÒÅÌÕÃÔÁÎÃÅ ÔÏ ÔÁËÅ Á ÒÉÓËȢ )Ô ÍÁÙ ÂÅ ×ÈÙ ÐÒÏÆÅÓÓÏÒ ÍÁÎÁÇÅ ÒÅÓÅÁÒÃÈ ÁÎÄ ÓÔÕÄÅÎÔÓ ÄÏ ÉÔȢ  4ÈÕÓȟ ÉÎ ÇÅÎȤ
ÅÒÁÌȟ ÔÈÅ ÙÏÕÎÇ ÔÁËÅ ÒÉÓËÓ ×ÈÉÃÈ ÁÒÅ ÓÏÍÅÔÉÍÅÓ ÃÏÓÔÌÙȟ ÂÕÔ ÃÁÎ ÒÅÁÐ ÔÈÅ ÂÅÎÅПÉÔ ÏÆ ÃÒÅÁÔÉÖÅ ÒÅ×ÁÒÄÓȢ  
      4ÈÅ ςπςυ -ÏÌÌÕÓÃÁÎ &ÏÒÕÍȟ ÏÒÇÁÎÉÓÅÄ ÂÙ ÔÈÅ -ÁÌÁÃÏÌÏÇÉÃÁÌ 3ÏÃÉÅÔÙ ÏÆ ,ÏÎÄÏÎ ɉ-3,Ɋ ÆÅÁÔÕÒÅÓ ÉÎ ÔÈÉÓ ÉÓÓÕÅ ÏÆ 4ÈÅ -ÁÌÁÃÏÌÏȤ
ÇÉÓÔȢ 4ÈÅ &ÏÒÕÍ ×ÁÓ ÄÅÖÅÌÏÐÅÄ ÁÓ Á ÐÌÁÔÆÏÒÍ ÆÏÒ ÙÏÕÎÇ ÍÁÌÁÃÏÌÏÇÉÓÔÓ ÔÏ ÅØÐÅÒÉÅÎÃÅ Á ÃÏÎÆÅÒÅÎÃÅ ÉÎ Á ÃÁÒÉÎÇȟ ÃÏÌÌÅÇÉÁÔÅ ÅÎÖÉÒÏÎȤ
ÍÅÎÔȢ !ÆÔÅÒ ÍÁÎÙ ÙÅÁÒÓȟ ÍÏÓÔ ÏÆ ÔÈÅ ÐÁÒÔÉÃÉÐÁÎÔÓ ÓÔÉÌÌ ÃÏÍÐÒÉÓÅ ÙÏÕÎÇ ÒÅÓÅÁÒÃÈÅÒÓ ×ÈÏ ÂÒÉÎÇ Á ÆÒÅÓÈÎÅÓÓ ÁÎÄ ÓÐÏÎÔÁÎÅÉÔÙ ÔÏ ÔÈÅ 
ÐÒÏÃÅÅÄÉÎÇÓȢ 4ÈÅ ςπςυ &ÏÒÕÍ ÃÏÍÐÒÉÓÅÄ Á ÈÙÂÒÉÄ ÍÅÅÔÉÎÇ ÏÆ ȬÉÎ ÐÅÒÓÏÎȭ ÁÎÄ ȬÏÎ-ÌÉÎÅ ÃÏÎÔÒÉÂÕÔÏÒÓȭȢ )Î-ÐÅÒÓÏÎ ÁÔÔÅÎÄÅÅÓ ÅÎȤ
ÊÏÙÅÄ ÔÈÅ ÈÏÓÐÉÔÁÌÉÔÙ ÏÆ ÔÈÅ .ÁÔÕÒÁÌ (ÉÓÔÏÒÙ -ÕÓÅÕÍ ÏÆ ,ÏÎÄÏÎ ɉ.(-Ɋ ÏÎ .ÏÖÅÍÂÅÒ υÔÈ ςπςυȢ 4ÈÅ &ÏÒÕÍ ×ÁÓ ×ÅÌÌ-ÓÕÐÐÏÒÔÅÄ 
ÁÎÄ ÔÈÅ ÁÂÓÔÒÁÃÔÓ ÁÒÅ ÐÒÅÓÅÎÔÅÄ ÏÎ ÐÁÇÅÓ ρυ-σπȢ  
     4ÈÉÓ ÉÓÓÕÅ ÁÌÓÏ ÂÅÎÅПÉÔÓ ÆÒÏÍ ÓÅÖÅÒÁÌ ÒÅÓÅÁÒÃÈ ÒÅÐÏÒÔÓ ÆÒÏÍ ÅÁÒÌÙ ÃÁÒÅÅÒ ÒÅÓÅÁÒÃÈÅÒÓ ×ÈÏÓÅ ×ÏÒË ×ÁÓ  ПÉÎÁÎÃÉÁÌÌÙ ÓÕÐÐÏÒÔÅÄ 
ÔÏ ÓÏÍÅ ÅØÔÅÎÔ ÂÙ ÔÈÅ -3,Ȣ &ÏÒ ÅØÁÍÐÌÅȟ 3ÏÎÉÁ -Ȣ ,ÁÎÄÒÏ Ǫ &ÌÏÒÅÎÃÉÁ !ÒÒÉÇÈÅÔÔÉ ÆÒÏÍ ÔÈÅ -ÕÓÅÏ !ÒÇÅÎÔÉÎÏ ÄÅ #ÉÅÎÃÉÁÓ .ÁÔÕÒÁȤ
ÌÅÓȟ "ÕÅÎÏÓ !ÉÒÅÓ ÐÒÅÓÅÎÔ Á ÔÉÍÅÌÙ ÒÅÐÏÒÔ ÏÎ 4ÈÅ ÍÕÓÓÅÌ "ÒÁÃÈÉÄÏÎÔÅÓ ÒÏÄÒÉÇÕÅÚÉÉ ÁÓ Á ÓÅÎÔÉÎÅÌ ÏÆ ÍÉÃÒÏÐÌÁÓÔÉÃ ÃÏÎÔÁÍÉÎÁÔÉÏÎ 
ɉÐȢσρɊȟ #ÁÓÅÙ 2ÉÃÈÁÒÄÓ ÆÒÏÍ ÔÈÅ 5ÎÉÖÅÒÓÉÔÙ ÏÆ #ÈÉÃÁÇÏ ÏÆÆÅÒÓ #ÈÁÒÁÃÔÅÒÉÚÁÔÉÏÎ ÏÆ ÁÄÖÁÎÔÁÇÅÏÕÓ ÔÒÁÉÔÓ ÁÃÒÏÓÓ ÈÅÔÅÒÏÇÅÎÏÕÓ ÅÎÖÉȤ
ÒÏÎÍÅÎÔÓ ÉÎ ÔÈÅ ÉÎÔÅÒÔÉÄÁÌ ÂÉÖÁÌÖÅȟ -ÙÔÉÌÕÓ ÃÁÌÉÆÏÒÎÉÁÎÕÓ ɉÐȢστɊȟ  'ÉÁÄÁ 3ÐÁÇÌÉÁÒÄÉ ÏÆ ÔÈÅ .ÁÔÕÒÁÌÉÓ "ÉÏÄÉÖÅÒÓÉÔÙ #ÅÎÔÒÅȟ ,ÅÉÄÅÎ ÉÎ 
ÔÈÅ .ÅÔÈÅÒÌÁÎÄÓ ÐÒÅÓÅÎÔÓ Á ÒÅÐÏÒÔ ÏÎ )ÎÔÅÇÒÁÔÉÖÅ ÔÁØÏÎÏÍÙ ÏÆ ÃÏÌÄ-×ÁÔÅÒ ,ÉÍÁÃÉÎÁȡ ÔÙÐÅ ÍÁÔÅÒÉÁÌ ÁÎÄ ÈÉÓÔÏÒÉÃÁÌ ÃÏÌÌÅÃÔÉÏÎÓȠ ÉÎ 
ÔÈÉÓ ÒÅÐÏÒÔȟ ÓÈÅ ÄÅÓÃÒÉÂÅÓ ÁÎ ÉÎÎÏÖÁÔÉÖÅ ÍÅÔÈÏÄ ÂÙ ×ÈÉÃÈ ÍÕÓÅÕÍ ÓÐÅÃÉÍÅÎÓ ×ÈÉÃÈ ÓÕÆÆÅÒ ÆÒÏÍ ÄÅÔÅÒÉÏÒÁÔÉÏÎ ÉÎ  ÓÔÏÒÁÇÅ ÃÁÎ 
ÂÅ ÄÉÇÉÔÁÌÌÙ ÒÅÓÔÏÒÅÄ ɉÐÐ σφ-σψɊȢ  !Î ÅÁÒÌÙ ÃÁÒÅÅÒ ÒÅÐÏÒÔ ×ÁÓ ÁÌÓÏ ÒÅÃÅÉÖÅÄ ÆÒÏÍ #ÈÉÁÒÁ 0ÉÎËÁÕ ÏÆ ÔÈÅ ,ÕÄ×ÉÇ--ÁØÉÍÉÌÉÁÎ-
5ÎÉÖÅÒÓÉÔÙ ÉÎ -ÕÎÉÃÈȟ 'ÅÒÍÁÎÙ ÅÎÔÉÔÌÅÄ %ØÐÌÏÒÉÎÇ ÍÏÌÌÕÓÃÁÎ ÂÉÏÄÉÖÅÒÓÉÔÙ ÏÆ Á ÐÒÏÔÅÃÔÅÄ ÐÒÅ-ÁÌÐÉÎÅ ÌÁÎÄÓÃÁÐÅ ÉÎ 3ÏÕÔÈÅÒÎ "ÁÖÁÒÉÁ 
ɉÐȢσωɊȢ 
      4ÈÅ -3, ÁÌÓÏ ÓÕÐÐÏÒÔÓ ÍÏÒÅ ÓÅÎÉÏÒ ÒÅÓÅÁÒÃÈÅÒÓȢ &ÏÒ ÅØÁÍÐÌÅȟ $Ò 4ÉÎÇ (ÕÉ .Ç ÏÆ ÔÈÅ 5ÎÉÖÅÒÓÉÔÉ -ÁÌÁÙÓÉÁ 3ÁÂÁÈ ÐÒÅÓÅÎÔÓ Á 
ÒÅÐÏÒÔ ÏÎ !ÑÕÁÔÉÃ ÓÈÅÌÌÅÄ ÍÏÌÌÕÓÃÓ ÏÆ 4ÉÏÍÁÎ )ÓÌÁÎÄȟ 0ÅÎÉÎÓÕÌÁÒ -ÁÌÁÙÓÉÁ ÁÎÄ $Ò #ÒÉÓÐÉÎ ,ÉÔÔÌÅ ɉ5ÎÉÖÅÒÓÉÔÙ ÏÆ ,ÅÅÄÓɊ ÁÎÄ ÃÏÌȤ
ÌÅÁÇÕÅÓ ÆÒÏÍ ÓÅÖÅÒÁÌ ÏÔÈÅÒ ÉÎÓÔÉÔÕÔÉÏÎÓ  ÄÅÓÃÒÉÂÅ -ÉÎÅÒÁÌ ÃÏÁÔÉÎÇÓ ÏÎ ÇÁÓÔÒÏÐÏÄÓ ÁÔ ÈÙÄÒÏÔÈÅÒÍÁÌ ÖÅÎÔ ÓÉÔÅÓ ÁÎÄ ÔÈÅ   
ÉÍÐÌÉÃÁÔÉÏÎÓ ÆÏÒ ÆÏÓÓÉÌÉÚÁÔÉÏÎ ÐÒÏÃÅÓÓÅÓȢ 4ÈÅ -3, ÁÌÓÏ ÓÕÐÐÏÒÔÓ  ÔÈÅ ÓÃÉÅÎÔÉПÉÃ ÔÒÁÖÅÌ ÁÓÐÉÒÁÔÉÏÎÓ ÏÆ ÙÏÕÎÇ ÒÅÓÅÁÒÃÈÅÒÓȢ  /Î ÐȢττȟ 
!ÂÒÉÌ ,ÕÊÁǲÎ 3ÏÒÉÁ ÏÆ ÔÈÅ 5ÎÉÖÅÒÓÉÄÁÄ .ÁÃÉÏÎÁÌ ÄÅÌ 3ÕÒȟ "ÁÈąǲÁ "ÌÁÎÃÁȟ !ÒÇÅÎÔÉÎÁ ÄÅÓÃÒÉÂÅÓ ÈÅÒ ÁÔÔÅÎÄÁÎÃÅ ÁÔ ÔÈÅ 

88)) 7ÏÒÌÄ #ÏÎÇÒÅÓÓ ÏÆ -ÁÌÁÃÏÌÏÇÙȟ 3ÁǿÏ 0ÁÕÌÏȟ "ÒÁÚÉÌ ÁÎÄ ÏÎ ÐȢτυȟ 2ÅÎÁÔÏ $ÁÎÔÁÓ ÏÆ ÔÈÅ 5ÎÉÖÅÒÓÉÄÁÄÅ &ÅÄÅÒÁÌ ÄÅ 3ÁÎÔÁ #ÁÔÁÒÉÎÁȟ 
&ÌÏÒÉÁÎÏǲÐÏÌÉÓȟ "ÒÁÚÉÌ ÄÅÓÃÒÉÂÅÓ ÈÉÓ ÁÔÔÅÎÄÁÎÃÅ ÁÔ 4ÈÅ #ÅÐÈÁÌÏÐÏÄ )ÎÔÅÒÎÁÔÉÏÎÁÌ !ÄÖÉÓÏÒÙ #ÏÕÎÃÉÌ #ÏÎÆÅÒÅÎÃÅ ςπςυ ÉÎ /ËÉÎÁ×Áȟ 
*ÁÐÁÎȢ  
       4ÈÅ ÁÂÏÖÅ ÁÃÃÏÕÎÔ ÃÏÍÐÒÉÓÅÓ ÅÉÇÈÔ ÒÅÐÏÒÔÓ ÆÒÏÍ ÃÁÎÄÉÄÁÔÅÓ ÆÒÏÍ ÓÅÖÅÎ ÄÉÆÆÅÒÅÎÔ ÃÏÕÎÔÒÉÅÓ ÁÎÄ ÆÏÕÒ ÃÏÎÔÉÎÅÎÔÓȢ /Î ÔÈÉÓ 
ÅÖÉÄÅÎÃÅȟ ÔÈÅ ÍÁÌÁÃÏÌÏÇÉÃÁÌ ÒÅÓÅÁÒÃÈ ÓÕÐÐÏÒÔ ÏÆ ÔÈÅ -,3 ÉÓ ÔÈÅ ÏÐÐÏÓÉÔÅ ÏÆ ÐÁÒÏÃÈÉÁÌȢ  
 

 
 
 
 
 

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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News  and notes 

!ÎÎÕÁÌ 'ÅÎÅÒÁÌ -ÅÅÔÉÎÇ ÏÆ ÔÈÅ  
-ÁÌÁÃÏÌÏÇÉÃÁÌ 3ÏÃÉÅÔÙ ÏÆ ,ÏÎÄÏÎȟ ςπςφ 

!ÐÒÉÌ χÔÈ ρσππÈ 
 

4ÈÅ  ςπςφ !'- ×ÉÌÌ ÔÁËÅ ÐÌÁÃÅ ÉÎ ÐÅÒÓÏÎ ÁÎÄ ÏÎ-ÌÉÎÅ ÏÎ χÔÈ !ÐÒÉÌ ςπςφ  
ÄÕÒÉÎÇ Á ÍÅÅÔÉÎÇ ÏÆ ÔÈÅ "ÒÉÔÉÓÈ 3ÏÃÉÅÔÙ ÆÏÒ 0ÁÒÁÓÉÔÏÌÏÇÙ ÉÎ 'ÌÁÓÇÏ×Ȣ  

 
 

.ÏÍÉÎÁÔÉÏÎÓ ÆÏÒ #ÏÕÎÃÉÌ ÏÆ ÔÈÅ -ÁÌÁÃÏÌÏÇÉÃÁÌ 3ÏÃÉÅÔÙ ÏÆ ,ÏÎÄÏÎ ÁÒÅ ÐÒÅÓÅÎÔÅÄ ÏÎ ÐÁÇÅ τχ ÏÆ ÔÈÉÓ ÉÓÓÕÅȢ &ÏÒ ÆÕÒÔÈÅÒ ÄÅÔÁÉÌÓ 
ÁÂÏÕÔ  ÊÏÉÎÉÎÇ ÔÈÅ !'-ȟ ÐÌÅÁÓÅ ÃÏÎÔÁÃÔ ÔÈÅ 0ÒÅÓÉÄÅÎÔ ÏÆ ÔÈÅ 3ÏÃÉÅÔÙȟ $Ò &ÉÏÎÁ !ÌÌÁÎ  
ÆȢÁÌÌÁÎͽÎÈÍȢÁÃȢÕË 
 
4ÈÅ "ÒÉÔÉÓÈ 3ÏÃÉÅÔÙ ÆÏÒ 0ÁÒÁÓÉÔÏÌÏÇÙ ɉ"30Ɋ 3ÐÒÉÎÇ -ÅÅÔÉÎÇ ςπςφ ×ÉÌÌ ÂÅ ÈÅÌÄ ÁÔ ÔÈÅ 5ÎÉÖÅÒÓÉÔÙ ÏÆ 'ÌÁÓÇÏ× ÆÒÏÍ !ÐÒÉÌ χɀωȟ 
ςπςφȢ /Î ÔÏÐ ÏÆ ÅØÃÉÔÉÎÇ ÓÃÉÅÎÃÅ ÁÎÄ ÎÅÔ×ÏÒËÉÎÇ ÏÐÐÏÒÔÕÎÉÔÉÅÓ ÄÕÒÉÎÇ ÔÈÅ ÃÏÎÆÅÒÅÎÃÅȟ 'ÌÁÓÇÏ× ÃÉÔÙ ×ÉÌÌ ÈÏÓÔ Á ÄÒÉÎËÓ ÒÅÃÅÐȤ
ÔÉÏÎ ÆÏÒ ÄÅÌÅÇÁÔÅÓ ÉÎ ÔÈÅ #ÉÔÙ ÃÈÁÍÂÅÒÓ ÏÎ !ÐÒÉÌ χÔÈȟ ÁÎÄ "30 ×ÉÌÌ ÈÏÓÔ Á ÔÒÁÄÉÔÉÏÎÁÌ #ÅÉÌÉÄÈ ÁÔ ÔÈÅ ÍÅÅÔÉÎÇ ÃÌÏÓÕÒÅ ÉÎ 'ÌÁÓȤ
ÇÏ× 5ÎÉÖÅÒÓÉÔÙ (ÕÎÔÅÒ (ÁÌÌÓȢ  
 
&ÏÒ ÆÕÒÔÈÅÒ ÉÎÆÏÒÍÁÔÉÏÎ ÒÅÇÁÒÄÉÎÇ ÔÈÅ "30 ÍÅÅÔÉÎÇȟ ÐÌÅÁÓÅ ÖÉÓÉÔ ȡ- 
ÈÔÔÐÓȡȾȾ×××ȢÍÙÅÖÅÎÔПÌÏȢÃÏÍȾÅÖÅÎÔȢÁÓÐØȩÍЀτǪÅÖ)$ЀςυυτǪ!ÓÐØ!ÕÔÏ$ÅÔÅÃÔ#ÏÏËÉÅ3ÕÐÐÏÒÔЀρ 

%ÄÉÔÏÒ  
%ÍÅÒÉÔÕÓ 0ÒÏÆȢ 'ÅÏÒÇÅÓ $ÕÓÓÁÒÔ  

 #ÁÎÔÅÒÂÕÒÙ #ÈÒÉÓÔ #ÈÕÒÃÈ 5ÎÉÖÅÒÓÉÔÙ 
+ÅÎÔ #4ρ σ*: 

ÇÂÄρͽÃÁÎÔÅÒÂÕÒÙȢÁÃȢÕË 

https://www.google.com/search?q=British+Society+for+Parasitology&oq=bsp+spring+meeting+ann&gs_lcrp=EgZjaHJvbWUqBwgBECEYoAEyBggAEEUYOTIHCAEQIRigATIHCAIQIRigATIHCAMQIRigATIHCAQQIRigATIHCAUQIRiPAjIHCAYQIRiPAtIBCDc1NjZqMGo3qAIAsAIA&sourceid=chrome&ie=UTF-8&mstk=A
https://www.google.com/search?q=University+of+Glasgow&oq=bsp+spring+meeting+ann&gs_lcrp=EgZjaHJvbWUqBwgBECEYoAEyBggAEEUYOTIHCAEQIRigATIHCAIQIRigATIHCAMQIRigATIHCAQQIRigATIHCAUQIRiPAjIHCAYQIRiPAtIBCDc1NjZqMGo3qAIAsAIA&sourceid=chrome&ie=UTF-8&mstk=AUtExfBnj_Hj
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3ÌÕÇ ÆÅÁÔÕÒÅÓ ÉÎ ""#ȭÓ  Ȱ(ÁÖÅ ) 'ÏÔ .Å×Ó 
ÆÏÒ 9ÏÕȱ 
 

)Î Á ÂÒÏÁÄÃÁÓÔ ÏÎ φ /ÃÔÏÂÅÒ ςπςυȟ ÔÈÅ ÐÁÎÅÌ ÏÎ ÔÈÉÓ 
ÓÁÔÉÒÉÃÁÌ ÐÒÏÇÒÁÍÍÅ ×ÅÒÅ ÁÓËÅÄ ×ÈÉÃÈ ÏÆ ÔÈÅÓÅ ÆÏÕÒ 
ÎÅ×Ó ÉÔÅÍÓ ɉÉÌÌÕÓÔÒÁÔÅÄɊ ×ÁÓ ÔÈÅ ÏÄÄ ÏÎÅ ÏÕÔȢ 
 
 
 
 

!ÎÓ×ÅÒ 
2ÙÄÅÒ ÃÕÐ ÇÏÌПÉÎÇ ÃÒÏ×Ä - ÐÌÁÙÅÒÓ ÃÏÍÐÌÁÉÎÅÄ ÁÂÏÕÔ ÔÈÅ 
ÃÒÏ×ÄȢ 
*ÅÒÅÍÙ #ÌÁÒËÓÏÎ - ÈÉÓ ÐÕÂ ÍÁËÅÓ ÎÏÉÓÅ ÁÂÏÕÔ ×ÈÉÃÈ  ÐÅÏÐÌÅ 
ÃÏÍÐÌÁÉÎȢ 
"ÁÖÁÒÉÁÎ ÓÌÕÇ ɀ ÎÅÉÇÈÂÏÕÒÓ ÃÏÍÐÌÁÉÎÅÄ ÁÓ ÉÔ ×ÁÓ ÒÉÎÇÉÎÇ 
ÄÏÏÒÂÅÌÌÓ ɉÓÅÅ  ÔÈÅ ÎÅØÔ ÐÁÇÅɊȢ 
"ÉÓÈÏÐ ÏÆ &ÕÌÈÁÍ - ÅØÃÅÐÔÉÏÎ - ÈÅ ÃÏÍÐÌÁÉÎÅÄ ÁÂÏÕÔ ÔÈÅ ÃÈÏÉÒ  



Page 4 
Number  86 (February)  2026  The Malacologist 

 

    

N
 

 
N

 

4ÈÅ ÒÅÓÉÄÅÎÔÓ ÏÆ ÁÎ ÁÐÁÒÔÍÅÎÔ ÂÕÉÌÄÉÎÇ ÉÎ 'ÅÒÍÁÎÙ ÈÁÄ ÔÈÏÕÇÈÔ ÉÔ ×ÁÓ ÎÅÉÇÈÂÏÕÒÈÏÏÄ 
ËÉÄÓ ÐÒÁÎËÉÎÇ ÔÈÅÍȟ ÂÕÔ ÔÈÅ ÅÎÄÌÅÓÓ ÄÏÏÒ ÂÅÌÌ ÒÉÎÇÉÎÇ ÁÔ ÎÉÇÈÔ ÔÕÒÎÅÄ ÏÕÔ ÔÏ ÂÅ ÁÎÏÔÈÅÒ 
ÓÌÉÐÐÅÒÙ ÃÕÓÔÏÍÅÒ ÁÌÔÏÇÅÔÈÅÒȢ Ȱ!Ô ПÉÒÓÔȟ ) ÔÈÏÕÇÈÔ ÉÔ ×ÁÓ ÔÅÅÎÁÇÅÒÓ ÆÒÏÍ ÔÈÅ ÁÂÁÎÄÏÎÅÄ 
ÈÏÕÓÅ ÁÃÒÏÓÓ ÔÈÅ ÓÔÒÅÅÔȟȱ ÓÁÉÄ ,ÉÓÁȟ Á ÒÅÔÁÉÌ ÓÁÌÅÓ×ÏÍÁÎ ×ÈÏ ÌÉÖÅÄ ÉÎ ÔÈÅ ÁÐÁÒÔÍÅÎÔ ÂÌÏÃË 
ÉÎ ÓÏÕÔÈÅÒÎ 'ÅÒÍÁÎÙȢ  ,ÉÓÁȭÓ ÓÉÓÔÅÒ-ÉÎ-ÌÁ×ȟ ×ÈÏ ÌÉÖÅÄ ÏÎÅ ПÌÏÏÒ ÕÐȟ ÃÁÌÌÅÄ ÁÓËÉÎÇ ÉÆ ÈÅÒ 
ÄÏÏÒÂÅÌÌ ×ÁÓ ÒÉÎÇÉÎÇ ÔÏÏȢ  
      Ȱ)Ô ÊÕÓÔ ×ÏÕÌÄÎͻÔ ÓÔÏÐ ÒÉÎÇÉÎÇ ÆÏÒ ÈÅÒȦ 7ÈÉÌÅ ) ×ÁÓ ÏÎ ÔÈÅ ÐÈÏÎÅ ×ÉÔÈ ÈÅÒȟ ÉÔ ÒÁÎÇ ÁÇÁÉÎ 
ÁÎÄ ÁÇÁÉÎȢ 4ÈÁÔͻÓ ×ÈÅÎ ×Å ÃÁÌÌÅÄ ÔÈÅ ÐÏÌÉÃÅȟȱ ,ÉÓÁ ÔÏÌÄ ÌÏÃÁÌ ÎÅ×Ó ÏÕÔÌÅÔ "ÉÌÄȢ 
7ÈÅÎ ÏÆПÉÃÅÒÓ ÁÒÒÉÖÅÄȟ ÔÈÅÙ ÓÅÁÒÃÈÅÄ ÔÈÅ ÃÏÕÒÔÙÁÒÄȟ ÔÈÅ ÓÔÁÉÒ×ÅÌÌ ÁÎÄ ÔÈÅ ÂÁÓÅÍÅÎÔȟ ÔÈÅ 
ÒÅÐÏÒÔÉÎÇ ÓÁÉÄȢ "ÕÔ ÅÅÒÉÌÙȟ ÔÈÅ ÒÉÎÇÉÎÇ ÃÏÎÔÉÎÕÅÄȟ ÄÅÓÐÉÔÅ ÔÈÅ ÆÁÃÔ ÎÏÂÏÄÙ ×ÁÓ ÁÔ ÔÈÅ ÄÏÏÒ 
ÁÎÄ ÎÏ ÍÏÔÉÏÎ ÓÅÎÓÏÒÓ ×ÅÒÅ ÁÃÔÉÖÁÔÅÄȢ 
      7ÉÔÈ ÔÈÅ ÈÅÌÐ ÏÆ ÐÏÌÉÃÅȟ ÒÅÓÉÄÅÎÔÓ ÇÁÔÈÅÒÅÄ ÁÔ ÔÈÅ ÆÒÏÎÔ ÄÏÏÒ ×ÈÅÒÅ ÔÈÅÙ ÄÉÓÃÏÖÅÒÅÄ ÔÈÅ 
ÐÒÁÎËÓÔÅÒ ×ÁÓÎȭÔ Á ÇÒÏÕÐ ÏÆ ÙÏÕÔÈÓ ÁÔ ÁÌÌȟ ÂÕÔ ÒÁÔÈÅÒ Á ÎÁÃËÔÓÃÈÎÅÃËÅ - 'ÅÒÍÁÎ ÆÏÒ ȰÎÁËÅÄ 
ÓÎÁÉÌȱȢ 4ÈÅ ÓÌÕÇ ÈÁÄ ÂÅÅÎ ÓÌÉÄÉÎÇ ÕÐ ÁÎÄ ÄÏ×Î ÔÈÅ ÄÏÏÒ ÂÅÌÌ ÐÌÁÔÅȟ ÂÕÚÚÉÎÇ ÔÈÅ ÄÏÏÒÂÅÌÌÓȢ 
 
ÈÔÔÐÓȡȾȾ×××ȢÓÔÕÆÆȢÃÏȢÎÚȾ×ÏÒÌÄ-ÎÅ×ÓȾσφπψρχυςπȾÉÎÃÅÓÓÁÎÔ-ÄÏÏÒÂÅÌÌ-ÒÉÎÇÉÎÇ-ËÅÅÐÓ-
ÇÅÒÍÁÎÙ-ÁÐÁÒÔÍÅÎÔ-ÒÅÓÉÄÅÎÔÓ-ÎÉÇÈÔ-ÃÕÌÐÒÉÔ-ÎÏÔ-×ÈÏ-ÔÈÅÙ-ÔÈÏÕÇÈÔ 

 

  

3ÌÕÇ ÖÁÎÄÁÌÉÓÍ ÉÎ Á 'ÅÒÍÁÎ ÂÅÌÌ-ÐÕÓÈ 

>CONTINUED 

#ÈÏÎÇ #ÈÅÎȟ Á ÐÁÓÔ #ÏÕÎÃÉÌ ÍÅÍÂÅÒȟ ÌÅÁÄÓ Á ÔÅÁÍ ×ÈÉÃÈ ÄÉÓÃÏÖÅÒÓ Á ÎÅ× 
ÄÅÅÐ-ÓÅÁ ÌÉÍÐÅÔ ÓÐÅÃÉÅÓ 
 

4ÈÉÓ ПÉÎÄÉÎÇ ÉÓ ÒÅÐÏÒÔÅÄ ÂÙ ×ÅÂÓÉÔÅ %ÁÒÔÈȢÃÏÍ ÁÔ  
https://www.earth.com/news/new-species-of-mollusk-bathylepeta-wadatsumi-discovered-at-the-bottom-of-the-ocean/ 
 

 
 
"ÁÔÈÙÌÅÐÅÔÁ ×ÁÄÁÔÓÕÍÉ 
4ÈÅ ÓÈÅÌÌ ÒÅÁÃÈÅÓ τπȢυ ÍÉÌÌÉÍÅÔÅÒÓ ÌÏÎÇȟ ×ÈÉÃÈ ÉÓ ÌÁÒÇÅ ÆÏÒ Á 
ÌÉÍÐÅÔ ÌÉÖÉÎÇ ÓÏ ÄÅÅÐȢ 4ÈÅ ÓÈÅÌÌ ÉÓ ȰÔÈÉÎȟ ÔÒÁÎÓÌÕÃÅÎÔȟ ÂÌÕÉÓÈ 
ÇÒÅÙȟ ÓÌÉÇÈÔÌÙ ÅÌÁÓÔÉÃȟ ÐÏÓÓÉÂÌÙ ÒÅПÌÅÃÔÉÎÇ ÈÉÇÈ ÏÒÇÁÎÉÃ ÃÏÎȤ
ÔÅÎÔȟȱ ×ÒÉÔÅÓ #ÈÏÎÇ #ÈÅÎȟ ÌÅÁÄ ÁÕÔÈÏÒ ÁÎÄ ÓÅÎÉÏÒ ÓÃÉÅÎÔÉÓÔ ÁÔ 
ÔÈÅ *ÁÐÁÎ !ÇÅÎÃÙ ÆÏÒ -ÁÒÉÎÅ %ÁÒÔÈ 3ÃÉÅÎÃÅ ÁÎÄ 4ÅÃÈÎÏÌÏÇÙ 
ɉ*!-34%#ɊȢ 
4ÈÅ ÍÏÌÌÕÓÃ ÕÎÄÅÒ ÔÈÅ ÓÈÅÌÌ ÉÓ ÒÅÄÄÉÓÈ ÂÒÏ×Îȟ ×ÉÔÈ ÁÎ ÏÖÁÌȟ 
ÍÕÓÃÕÌÁÒ ÆÏÏÔȢ 4ÈÅ ÓÈÅÌÌ ÃÁÒÒÉÅÓ ÃÌÅÁÒ ×ÈÉÔÅ ÓÔÒÅÁËÓ ÔÈÁÔ 
ÒÁÄÉÁÔÅ ÆÒÏÍ ÔÈÅ ÔÏÐ ÔÏ×ÁÒÄ ÔÈÅ ÅÄÇÅȢ 4ÈÅ ÌÉÍÐÅÔ ×ÁÓ ÆÏÕÎÄ 
ÏÎ Á ÒÏÃËÙ ÅÓÃÁÒÐÍÅÎÔȟ ×ÉÔÈ Á ÔÈÉÎ ÌÁÙÅÒ ÏÆ ÓÅÄÉÍÅÎÔȢ ! 
ÃÕÒÖÉÎÇ ÔÒÁÉÌ ÂÅÈÉÎÄ ÉÔ ÓÈÏ×ÅÄ ÔÈÁÔ ÉÔ ÈÁÄ ÇÒÁÚÅÄ ÏÖÅÒ ÔÈÁÔ 
ÓÅÄÉÍÅÎÔ ÆÏÒ ÆÏÏÄȢ Ȱ3ÅÖÅÒÁÌ ÉÎÄÉÖÉÄÕÁÌÓ ×ÅÒÅ ÓÉÇÈÔÅÄ ÆÒÏÍ 
ÔÈÅ ÓÕÂÍÅÒÓÉÂÌÅȢ  

$ÅÅÐ ÓÅÁ ÒÅÓÅÁÒÃÈ ÆÏÃÕÓÓÉÎÇ ÏÎ ÍÏÌÌÕÓÃÓ ÏÆ ÖÏÌÃÁÎÉÃ 
ÖÅÎÔÓ ɉÓÅÅ ÔÈÅ ÒÅÐÏÒÔ ÆÒÏÍ #ÒÉÓÐÉÎ ,ÉÔÔÌÅ ÏÎ ÐÁÇÅ τσ ÏÆ 
ÔÈÉÓ ÉÓÓÕÅɊ ÆÅÁÔÕÒÅÄ ÉÎ Á ""# ς ÂÒÏÁÄÃÁÓÔ ÏÆ ÔÈÅ ÃÏÍÅÄÙ 
ÓÈÏ× 1)Ȣ ɉ&ÅÂ ςτÔÈ ςπςφ  ρπȢςσÐÍ  3ÅÒÉÅÓ ςς ÅÐÉÓÏÄÅ ρɊȢ 

ȣ  ÁÎÄ ÍÏÌÌÕÓÃÓ ÏÎ ÔÈÅ ""# ÁÇÁÉÎ 

https://www.stuff.co.nz/world-news/360817520/incessant-doorbell-ringing-keeps-germany-apartment-residents-night-culprit-not-who-they-thought
https://www.stuff.co.nz/world-news/360817520/incessant-doorbell-ringing-keeps-germany-apartment-residents-night-culprit-not-who-they-thought
https://www.jamstec.go.jp/e/
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>CONTINUED 

4ÒÏÐÉÃÁÌ ÓÅÁ ÓÌÕÇ ÆÏÕÎÄ ÉÎ  
5+ ×ÁÔÅÒÓ 

2ÅÇÁÒÄÉÎÇ ÙÏÕÒ ÃÁÌÌ ɉÉÎ ÉÓÓÕÅ ψυ ÏÆ 4ÈÅ -ÁÌÁÃÏÌÏȤ
ÇÉÓÔɊȟ ÆÏÒ ÓÅÔÔÌÅÍÅÎÔÓ ÔÈÁÔ ÈÁÖÅ ÍÏÌÌÕÓÃÁÎ ÎÁÍÅÓȟ 
) ×ÏÕÌÄ ÌÉËÅ ÔÏ ÐÏÉÎÔ ÔÏ Ô×Ï ÃÁÓÅÓ ÆÒÏÍ 'ÅÒÍÁÎÙȡ 
 

- 3ÃÈÎÅÃËÅÎÈÁÕÓÅÎ ɉ×ÉÔÈ Á ÓÎÁÉÌ ÉÎ ÔÈÅ ÃÏÁÔ ÏÆ 
ÁÒÍÓɊȟ ÓÅÅ ÈÔÔÐÓȡȾȾ×××ȢÏÔÔÅÒÂÁÃÈ-ÏÔÔÅÒÂÅÒÇȢÄÅȾ
ÕÎÓÅÒÅ-ÇÅÍÅÉÎÄÅÎȾÓÃÈÎÅÃËÅÎÈÁÕÓÅÎȾ
ÇÅÍÅÉÎÄÅȾ 
 

- 3ÃÈÎÅÃËÅÎÌÏÈÅȟ ÓÅÅ ÈÔÔÐÓȡȾȾ
×××ȢÓÃÈÎÅÃËÅÎÌÏÈÅȢÄÅȾ 
 

"ÅÓÔ ×ÉÓÈÅÓ ÆÒÏÍ "ÅÒÌÉÎȟ 
$ÒȢ 0ÁÒÍ 6ÉËÔÏÒ ÖÏÎ /ÈÅÉÍÂ 
-ÕÓÅÕÍ ÆÕȃÒ .ÁÔÕÒËÕÎÄÅ 
,ÅÉÂÎÉÚ )ÎÓÔÉÔÕÔÅ ÆÏÒ %ÖÏÌÕÔÉÏÎ 
ÁÎÄ "ÉÏÄÉÖÅÒÓÉÔÙ 3ÃÉÅÎÃÅ 
)ÎÖÁÌÉÄÅÎÓÔÒÁħÅ τσ 
ρπρρυ "ÅÒÌÉÎ 

-ÁÌÁÃÏÌÏÇÉÃÁÌ ÐÌÁÃÅ-ÎÁÍÅÓɂ 
Á 'ÅÒÍÁÎ ÃÏÎÔÒÉÂÕÔÉÏÎ 

N
 

 
N

 

-ÁÌÁÃÏÌÏÇÉÃÁÌ ÂÉÏÇÒÁÐÈÉÅÓ  
 
Ȱ/Î ÍÙ &ÁÃÅÂÏÏË ÐÁÇÅ  ÙÏÕ ÃÁÎ ПÉÎÄ ÁÂÏÕÔ τυπ ÂÉÏÇÒÁÐÈÉÅÓ ÏÆ ÍÁÌÁÃÏÌÏÇÉÓÔ ×ÉÔÈ ÐÏÒÔÒÁÉÔÓȢ 
ÈÔÔÐÓȡȾȾ×××ȢÆÁÃÅÂÏÏËȢÃÏÍȾÇÒÏÕÐÓȾχψτσρσωσχςσψψωυ 
"ÅÓÔ ÒÅÇÁÒÄÓ    
2ÉÃÃÁÒÄÏ 'ÉÁÎÎÕÚÚÉ 3ÁÖÅÌÌÉÉȱ 

-ÁÌÁÃÏÌÏÇÉÓÔÓ 4ÈÒÏÕÇÈ 4ÉÍÅ 
 
Harriet Wood (a Malacsoc Council member) posted the following to the Molluscalist web server:-. 
 
ñOver the past four years, we have been developing a new zone to the Mollusca Types in Britain & Ireland website 
called Malacologists Through Time, and we are excited to say that it has been officially launched this week! The main 
focus has been on using our collections and archives to help support the community to find out more about their mol-
lusc collections and collectors, including identification of collection labels. You will see that the authors of the type 
specimens on the website are now hyperlinked, so that people can jump to the biography page of that person to learn a 
little more, but you can also go directly to the main pages via the Biography and Label tabs at the top of the  website. 
Here are the main links:  
 

¶ Introduction page: https://gbmolluscatypes.ac.uk/malacologists-through-time 

¶ Biographies and networks of over 450 people: https://gbmolluscatypes.ac.uk/malacologists-through-time/
biographies 

¶  Over 1000 collection Labels: https://gbmolluscatypes.ac.uk/malacologists-through-time/labels/ 

¶ Promo video for the website: Malacologists Through Time - YouTube 
 
In the future, we hope to add a section for unidentified label handwriting, so the community can help us identify them, 
but this will come later. It may be focused on people linked to malacology and conchology in British and Irish collec-
tions, but there is a huge crossover with many other collection areas and countries as well. We really hope you find this 
addition to the website useful in your work.ò 
 
(ÁÒÒÉÅÔȢ7ÏÏÄͽÍÕÓÅÕÍ×ÁÌÅÓȢÁÃȢÕË 

https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.otterbach-otterberg.de%2Funsere-gemeinden%2Fschneckenhausen%2Fgemeinde%2F&data=05%7C02%7Cgeorges.dussart%40canterbury.ac.uk%7Cbac5dd8193b549243b8108de0889aa15%7C0320b2da22dd4dab8c216e644ba1
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.otterbach-otterberg.de%2Funsere-gemeinden%2Fschneckenhausen%2Fgemeinde%2F&data=05%7C02%7Cgeorges.dussart%40canterbury.ac.uk%7Cbac5dd8193b549243b8108de0889aa15%7C0320b2da22dd4dab8c216e644ba1
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.otterbach-otterberg.de%2Funsere-gemeinden%2Fschneckenhausen%2Fgemeinde%2F&data=05%7C02%7Cgeorges.dussart%40canterbury.ac.uk%7Cbac5dd8193b549243b8108de0889aa15%7C0320b2da22dd4dab8c216e644ba1
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.schneckenlohe.de%2F&data=05%7C02%7Cgeorges.dussart%40canterbury.ac.uk%7Cbac5dd8193b549243b8108de0889aa15%7C0320b2da22dd4dab8c216e644ba14f13%7C0%7C0%7C638957585554200844%7CUnknown%7CTWFpbGZs
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.schneckenlohe.de%2F&data=05%7C02%7Cgeorges.dussart%40canterbury.ac.uk%7Cbac5dd8193b549243b8108de0889aa15%7C0320b2da22dd4dab8c216e644ba14f13%7C0%7C0%7C638957585554200844%7CUnknown%7CTWFpbGZs
https://www.facebook.com/groups/784313937238895
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgbmolluscatypes.ac.uk%2Fmalacologists-through-time&data=05%7C02%7Cgeorges.dussart%40canterbury.ac.uk%7Cb4bff611f33d475cd77e08de1d40b480%7C0320b2da22dd4dab8c216e644ba14f13%7C0%7C0%7C638980360917
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgbmolluscatypes.ac.uk%2Fmalacologists-through-time%2Fbiographies&data=05%7C02%7Cgeorges.dussart%40canterbury.ac.uk%7Cb4bff611f33d475cd77e08de1d40b480%7C0320b2da22dd4dab8c216e644ba14f13%7C0%7C0%
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgbmolluscatypes.ac.uk%2Fmalacologists-through-time%2Fbiographies&data=05%7C02%7Cgeorges.dussart%40canterbury.ac.uk%7Cb4bff611f33d475cd77e08de1d40b480%7C0320b2da22dd4dab8c216e644ba14f13%7C0%7C0%
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgbmolluscatypes.ac.uk%2Fmalacologists-through-time%2Flabels%2F&data=05%7C02%7Cgeorges.dussart%40canterbury.ac.uk%7Cb4bff611f33d475cd77e08de1d40b480%7C0320b2da22dd4dab8c216e644ba14f13%7C0%7C0%7C
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DxMgMKSV_WS0&data=05%7C02%7Cgeorges.dussart%40canterbury.ac.uk%7Cb4bff611f33d475cd77e08de1d40b480%7C0320b2da22dd4dab8c216e644ba14f13%7C0%7C0%7C638980360917233589%7C
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+ÁÔÈÉÅ 7ÁÙ - )Î ÍÅÍÏÒÉÁÍ 
 
+ÁÔÈÉÅ 7ÁÙȟ ÐÁÓÔ ÃÕÒÁÔÏÒ ÏÆ -ÏÌÌÕÓÃÓ ÁÔ ÔÈÅ .ÁÔÕÒÁÌ (ÉÓÔÏÒÙ -ÕÓÅÕÍ ÉÎ ,ÏÎÄÏÎ ÐÁÓÓÅÄ Á×ÁÙ ÐÅÁÃÅÆÕÌÌÙ ÏÎ ÔÈÅ χÔÈ /ÃÔÏÂÅÒȢ 
3ÈÅ ÈÁÄ ÂÅÅÎ ÉÎ ÔÈÅ ÇÒÉÐ ÏÆ ÁÄÖÁÎÃÅÄ !ÌÚÈÅÉÍÅÒȭÓ ÂÕÔ ÈÁÄ ÂÅÅÎ ÖÅÒÙ ÓÔÁÂÌÅ ÕÎÔÉÌ ÔÈÅ ÌÁÓÔ ÆÅ× ÄÁÙÓ ×ÈÅÎ ÓÈÅ ÓÔÁÒÔÅÄ ÔÏ ÄÅȤ
ÃÌÉÎÅȢ 
 

+ÁÔÈÉÅ ×ÏÒËÅÄ ÉÎ ÔÈÅ ÓÅÃÔÉÏÎ ÆÏÒ ÏÖÅÒ υπ ÙÅÁÒÓ ÁÎÄ ÉÎ ÁÄÄÉÔÉÏÎ ×ÁÓ ÔÈÅ (ÏÎÏÒÁÒÙ #ÕÒÁÔÏÒ ÏÆ ÔÈÅ ,ÉÎÎÅÁÎ 3ÏÃÉÅÔÙ ÏÆ ,ÏÎÄÏÎͻÓ 
ÚÏÏÌÏÇÉÃÁÌ ÃÏÌÌÅÃÔÉÏÎÓ ÆÏÒ ÏÖÅÒ ςς ÙÅÁÒÓȢ -ÁÎÙ ÏÆ ÙÏÕ ×ÉÌÌ ÈÁÖÅ ÆÏÎÄ ÍÅÍÏÒÉÅÓ ÏÆ ÈÅÒ ÆÒÏÍ ÖÉÓÉÔÓ ÔÏ ÔÈÅ ÓÅÃÔÉÏÎ ÏÒ ÆÒÏÍ ÈÅÒ 
ÁÔÔÅÎÄÁÎÃÅ ÁÔ -ÏÌÌÕÓÃÁÎ ÃÏÎÆÅÒÅÎÃÅÓȢ +ÁÔÈÉÅ ÈÁÄ ÁÎ ÏÕÔÓÔÁÎÄÉÎÇ ËÎÏ×ÌÅÄÇÅ ÏÆ ÔÈÅ ÈÉÓÔÏÒÙ ÏÆ ÃÏÌÌÅÃÔÉÏÎÓ ÁÎÄ ÍÁÄÅ Á ÈÕÇÅ 
ÉÍÐÁÃÔ ÏÎ ÔÈÅ ÃÕÒÁÔÉÏÎ ÁÎÄ ÏÒÇÁÎÉÓÁÔÉÏÎ ÏÆ ÔÈÅ -ÏÌÌÕÓÃÁ ÃÏÌÌÅÃÔÉÏÎÓ ÁÓ ×ÅÌÌ ÁÓ ÔÈÏÓÅ ÓÈÅ ×ÏÒËÅÄ ×ÉÔÈȢ 
 

&ÕÎÅÒÁÌɂςψÔÈ ÏÆ /ÃÔÏÂÅÒ ÉÎ 7ÏÒÔÈÉÎÇȟ 5+ ÁÎÄ  
&ÏÒ ÍÏÒÅ ÄÅÔÁÉÌÓ ÐÌÅÁÓÅ ÃÏÎÔÁÃÔ *ÏÎ !ÂÌÅÔÔ ɉÊȢÁÂÌÅÔÔͽÎÈÍȢÁÃȢÕËɊȢ 
 

4ÈÅ -ÏÌÌÕÓÃÁ ÔÅÁÍ ÁÔ ÔÈÅ .(-Ȣ ,ÏÎÄÏÎ 
*ÏÎ !ÂÌÅÔÔȟ !ÎÄÒÅÉÁ 3ÁÌÖÁÄÏÒȟ *ÏÈÎ 4ÁÙÌÏÒȟ 4ÏÍ 7ÈÉÔÅȟ 3ÕÚÁÎÎÅ 7ÉÌÌÉÁÍÓȢ 

.Å×Ó×ÏÒÔÈÙ ÓÎÁÉÌÓ 
 

ÈÔÔÐÓȡȾȾ×××ȢÔÈÅÇÕÁÒÄÉÁÎȢÃÏÍȾÅÎÖÉÒÏÎÍÅÎÔȾςπςυȾÎÏÖȾςτȾÓÅÁÒÃÈ-ÆÏÒ-ÇÅÒÍÁÎ-ÈÁÉÒÙ-ÓÎÁÉÌ-ÉÎ-ÌÏÎÄÏÎ 

N
 

 
N

 

mailto:j.ablett@nhm.ac.uk
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"ÒÏÁÄÅÎÉÎÇ !ÃÃÅÓÓ -ÅÍÂÅÒÓÈÉÐ 3ÃÈÅÍÅ ɉ"!-3Ɋ  
 
7Å ÁÒÅ ÅØÃÉÔÅÄ ÔÏ ÉÎÖÉÔÅ ÁÐÐÌÉÃÁÎÔÓ ÔÏ ÔÈÅ ÎÅ× ÒÏÕÎÄ ÏÆ ÔÈÅ -3, "ÒÏÁÄÅÎÉÎÇ !ÃÃÅÓÓ -ÅÍÂÅÒÓÈÉÐ 3ÃÈÅÍÅ ɉ"!-3Ɋ ÔÏ ÈÅÌÐ 
ÓÕÐÐÏÒÔ ÍÏÒÅ ÐÏÓÔÇÒÁÄÕÁÔÅ ÓÔÕÄÅÎÔÓ ÆÒÏÍ ÄÅÖÅÌÏÐÉÎÇ ÅÃÏÎÏÍÉÅÓ ÉÎ ÔÈÅÉÒ ÍÁÌÁÃÏÌÏÇÉÃÁÌ ÓÔÕÄÉÅÓȢ  
  
7Å ÁÒÅ ÏÆÆÅÒÉÎÇ ρπ ÐÏÓÔÇÒÁÄÕÁÔÅ ÓÔÕÄÅÎÔÓ ÅÁÃÈ ÙÅÁÒ ÆÒÅÅ ÍÅÍÂÅÒÓÈÉÐ ÔÏ 4ÈÅ -ÁÌÁÃÏÌÏÇÉÃÁÌ 3ÏÃÉÅÔÙ ÏÆ ,ÏÎÄÏÎ ÆÏÒ Á ÐÅÒÉȤ
ÏÄ ÏÆ σ ÙÅÁÒÓȢ  
  
3ÔÕÄÅÎÔÓ ×ÈÏ ÁÒÅ ÓÔÕÄÙÉÎÇ Á ÐÏÓÔÇÒÁÄÕÁÔÅ ÍÁÌÁÃÏÌÏÇÙ-ÒÅÌÁÔÅÄ ÃÏÕÒÓÅ ÉÎ ÃÏÕÎÔÒÉÅÓ ÄÅÓÉÇÎÁÔÅÄ ȬÄÅÖÅÌÏÐÉÎÇ ÅÃÏÎÏÍÉÅÓȭ ÁÒÅ 
ÉÎÖÉÔÅÄ ÔÏ ÁÐÐÌÙ ÆÏÒ ÔÈÉÓ Á×ÁÒÄ ×ÉÔÈ ÔÈÅ ÓÕÐÐÏÒÔ ÏÆ ÔÈÅÉÒ ÓÕÐÅÒÖÉÓÏÒȢ !ÐÐÌÉÃÁÔÉÏÎÓ ÁÒÅ ÏÐÅÎ ÉÍÍÅÄÉÁÔÅÌÙ ÁÎÄ ×ÉÌÌ ÃÌÏÓÅ ×ÈÅÎ 
ÁÌÌ ρπ ÍÅÍÂÅÒÓÈÉÐÓ ÈÁÖÅ ÂÅÅÎ ÁÌÌÏÃÁÔÅÄȢ -ÅÍÂÅÒÓÈÉÐ ÆÏÒ ÔÈÉÓ ÒÏÕÎÄ ÓÔÁÒÔÓ ÏÎ ρÓÔ *ÁÎÕÁÒÙ ςπςφ ÁÎÄ ÅÎÄÓ ÏÎ σρÓÔ $ÅÃÅÍÂÅÒ 
ςπςψȢ 
  
-ÏÒÅ ÄÅÔÁÉÌÓ ÏÎ ÃÏÎÄÉÔÉÏÎÓ ÁÎÄ ÈÏ× ÔÏ ÁÐÐÌÙ ÃÁÎ ÂÅ ÆÏÕÎÄ ÏÎ ÔÈÅ -3, ×ÅÂÓÉÔÅȡ "ÒÏÁÄÅÎÉÎÇ !ÃÃÅÓÓ -ÅÍÂÅÒÓÈÉÐ 3ÃÈÅÍÅ - 
4ÈÅ -ÁÌÁÃÏÌÏÇÉÃÁÌ 3ÏÃÉÅÔÙ ÏÆ ,ÏÎÄÏÎ ɉÍÁÌÁÃÓÏÃȢÏÒÇȢÕËɊ 
  
(ÁÒÒÉÅÔ 7ÏÏÄ   -ÅÍÂÅÒÓÈÉÐ 3ÅÃÒÅÔÁÒÙ 

(Ï× ÍÉÌÌÉÏÎÓ ÏÆ  ÚÅÂÒÁ ÍÕÓÓÅÌÓ ÃÈÁÎÇÅÄ  
,ÁËÅ 'ÅÎÅÖÁ  
 
4ÈÅ 'ÕÁÒÄÉÁÎ ÃÏÎÔÉÎÕÅÓ ÔÏ ÓÈÏ× Á ÓÉÇÎÉПÉÃÁÎÔ ÉÎÔÅÒÅÓÔ ÉÎ ÍÏÌÌÕÓÃÓȢ 
)Î ÔÈÉÓ ÅØÔÅÎÄÅÄ ÁÒÔÉÃÌÅȟ ÔÈÅÒÅ ÉÓ Á ÄÅÓÃÒÉÐÔÉÏÎ ÏÆ  ÔÈÅ ×ÁÙ ÉÎ ×ÈÉÃÈ 
ÚÅÂÒÁ ÍÕÓÓÅÌÓ ÈÁÖÅ ÃÈÁÎÇÅÄ ,ÁËÅ 'ÅÎÅÖÁ ÆÏÒ ÅÖÅÒȢ )Ô ÉÓ Á ÃÌÁÓÓÉÃ 
ÃÁÓÅ ÏÆ ÒÈÅ ÄÁÍÁÇÅ ×ÈÉÃÈ ÃÁÎ ÂÅ ÄÏÎÅ ÂÙ ÁÎ ÉÎÖÁÓÉÖÅ ÁÌÉÅÎ ÓÐÅÃÉÅÓ 
)Ô ÉÓ ×ÅÌÌ ×ÏÒÔÈ Á ÒÅÁÄȢ  
 
ÈÔÔÐÓȡȾȾ×××ȢÔÈÅÇÕÁÒÄÉÁÎȢÃÏÍȾÅÎÖÉÒÏÎÍÅÎÔȾςπςυȾÄÅÃȾρψȾ
ÉÎÖÁÓÉÖÅ-ÑÕÁÇÇÁ-ÍÕÓÓÅÌÓ-ÌÁËÅ-ÇÅÎÅÖÁ-ÁÏÅȩ
#-0Ѐ3ÈÁÒÅͺÉ/3!ÐÐͺ/ÔÈÅÒ 

4ÈÅ ÐÒÏÂÌÅÍ ×ÉÔÈ ÓÎÁÉÌÓ ÉÓ ÔÈÁÔ ÔÈÅÙ ÁÒÅ ÆÕÌÌ ÏÆ ÔÈÅÍÓÅÌÖÅÓȢ 

N
 

 
N

 

https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fmalacsoc.org.uk%2Fdeveloping-economies-membership-scheme%2F&data=05%7C02%7Cgeorges.dussart%40canterbury.ac.uk%7C69a21ed321b84184437708de37193ffa%7C0320b2da22dd4dab8c216e644ba14f13%7C0%7C0%7C639
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fmalacsoc.org.uk%2Fdeveloping-economies-membership-scheme%2F&data=05%7C02%7Cgeorges.dussart%40canterbury.ac.uk%7C69a21ed321b84184437708de37193ffa%7C0320b2da22dd4dab8c216e644ba14f13%7C0%7C0%7C639
https://www.theguardian.com/environment/2025/dec/18/invasive-quagga-mussels-lake-geneva-aoe?CMP=Share_iOSApp_Other
https://www.theguardian.com/environment/2025/dec/18/invasive-quagga-mussels-lake-geneva-aoe?CMP=Share_iOSApp_Other
https://www.theguardian.com/environment/2025/dec/18/invasive-quagga-mussels-lake-geneva-aoe?CMP=Share_iOSApp_Other
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Π 

&ÏÒ ÆÕÌÌ ÄÅÔÁÉÌÓ ÏÎ ÅÁÃÈ ÆÅÌÌÏ×ÓÈÉÐ ÁÎÄ ÇÕÉÄÁÎÃÅ ÏÎ ÈÏ× ÔÏ ÁÐÐÌÙȟ ÐÌÅÁÓÅ ÖÉÓÉÔ ÔÈÅ ÉÎÄÉÖÉÄÕÁÌ ÆÅÌÌÏ×ÓÈÉÐ ÐÁÇÅÓ ÁÎÄ 
ÏÕÒ &ÒÅÑÕÅÎÔÌÙ!ÓËÅÄ 1ÕÅÓÔÉÏÎÓ ÓÅÃÔÉÏÎȢ  
 

$ÅÁÄÌÉÎÅ ÆÏÒ ÁÐÐÌÉÃÁÔÉÏÎÓȡ 
 

!ÌÌ ÁÐÐÌÉÃÁÔÉÏÎÓ ÍÕÓÔ ÂÅ ÓÕÂÍÉÔÔÅÄ ÂÙ ςσȡυω ɉ'-4Ɋ ÏÎ -ÏÎÄÁÙȟ ρς *ÁÎÕÁÒÙ ςπςφȢ ,ÁÔÅ ÓÕÂÍÉÓÓÉÏÎÓ ×ÉÌÌ ÎÏÔ ÂÅ ÃÏÎÓÉÄȤ
ÅÒÅÄȢ !ÐÐÌÉÃÁÔÉÏÎÓ ÓÈÏÕÌÄ ÂÅ ÓÅÎÔ ÔÏ ÒÉÃ-ÆÏÒÍÓͽÕÃÌȢÁÃȢÕËȢ  !ÐÐÌÉÃÁÔÉÏÎÓ ÃÁÎ ÂÅ ÓÕÂÍÉÔÔÅÄ ÂÙ ÕÓÉÎÇ ÔÈÅ ÁÐÐÌÉÃÁÔÉÏÎ ÆÏÒÍ ÏÒ 
Á ПÉÖÅ ÍÉÎÕÔÅ ÖÉÄÅÏȢ  )Æ ÔÈÅÓÅ ÄÏ ÎÏÔ ×ÏÒË ÆÏÒ ÙÏÕ ÐÌÅÁÓÅ ÄÏ ÇÅÔ ÉÎ ÔÏÕÃÈ ÔÏ ÄÉÓÃÕÓÓ ÏÔÈÅÒ ÏÐÔÉÏÎÓȢ 
 

)ÍÐÏÒÔÁÎÔȡ 
!ÐÐÌÉÃÁÎÔÓ ÁÒÅ ÓÔÒÏÎÇÌÙ ÅÎÃÏÕÒÁÇÅÄ ÔÏ ÃÏÎÔÁÃÔ 5#, ÂÅÆÏÒÅ ÓÕÂÍÉÔÔÉÎÇ ÁÎ ÁÐÐÌÉÃÁÔÉÏÎ ÔÏ ÄÉÓÃÕÓÓ ÔÈÅ ÌÅÖÅÌ ÏÆ ÁÃÃÅÓÓ ÔÏ  
ÃÏÌÌÅÃÔÉÏÎÓ ÒÅÑÕÉÒÅÄ ÆÏÒ ÔÈÅÉÒ ÐÒÏÐÏÓÅÄ ÒÅÓÅÁÒÃÈȢ 0ÌÅÁÓÅ ÅÍÁÉÌ 2ÅÂÅËÁÈ 3ÅÙÍÏÕÒȟ 2)# 3ÕÐÐÏÒÔ /ÆПÉÃÅÒ ÁÔ  
ÒÅÂÅËÁÈȢÓÅÙÍÏÕÒͽÕÃÌȢÁÃȢÕËȢ          #ÏÌÌÅÃÔÉÏÎ ÃÕÒÁÔÏÒÓ ÃÁÎ ÃÏÎПÉÒÍȡ 

¶ !ÖÁÉÌÁÂÉÌÉÔÙ ÆÏÒ ÃÏÎÓÕÌÔÁÔÉÏÎ 

¶ %ØÔÅÎÔ ÁÎÄ ÓÕÉÔÁÂÉÌÉÔÙ ÏÆ ÃÏÌÌÅÃÔÉÏÎÓ ÆÏÒ ÙÏÕÒ ÐÒÏÊÅÃÔ 

¶ #ÁÐÁÃÉÔÙ ÁÎÄ ÒÅÓÏÕÒÃÅÓ ÒÅÑÕÉÒÅÄ ÔÏ ÓÕÐÐÏÒÔ ÐÏÔÅÎÔÉÁÌ ÏÕÔÐÕÔÓ 
 

%ÎÑÕÉÒÉÅÓ ÁÒÅ ×ÅÌÃÏÍÅÄ ÕÎÔÉÌ -ÏÎÄÁÙȟ ρς $ÅÃÅÍÂÅÒ ςπςυȢ 
  

4ÉÎÙ ÓÎÁÉÌ ÍÁÙ ÔÏÐÐÌÅ $ÏÎÁÌÄ 4ÒÕÍÐ ÉÎ ÂÁÒÒÉÅÒ ÂÁÔÔÌÅ ÁÔ $ÏÏÎÂÅÇ 
 

4ÈÉÓ ÉÓ Á ÍÁÌÁÃÏÌÏÇÉÃÁÌ ÉÔÅÍ ÒÅÐÒÏÄÕÃÅÄ ÆÒÏÍ ÔÈÅ )ÒÉÓÈ %ØÁÍÉÎÅÒ  
ÁÔ  
ÈÔÔÐÓȡȾȾ×××ȢÉÒÉÓÈÅØÁÍÉÎÅÒȢÃÏÍȾÎÅ×ÓȾÁÒÉÄ-ςπτπψτφυȢÈÔÍÌ 
ÈÔÔÐÓȡȾȾ×××ȢÉÒÉÓÈÅØÁÍÉÎÅÒȢÃÏÍȾÎÅ×ÓȾÍÕÎÓÔÅÒȾÁÒÉÄ-τρχχππφχȢÈÔÍÌ 
 

4ÈÅ ÍÉÃÒÏÓÃÏÐÉÃ ςÍÍ ×ÈÏÒÌ ÓÎÁÉÌȟ 6ÅÒÔÉÇÏ ÁÎÇÕÓÔÉÏÒȟ ÍÁÙ ÙÅÔ ȬÔÒÕÍÐȭ 53 ÂÉÌÌÉÏÎȤ
ÁÉÒÅ  $ÏÎÁÌÄ 4ÒÕÍÐ ÉÎ ÈÉÓ ÂÁÔÔÌÅ ÔÏ ÂÕÉÌÄ Á ΌρπÍ ÒÏÃË ÂÁÒÒÉÅÒ ÁÔ $ÏÏÎÂÅÇȢ 4ÈÉÓ 
ÆÏÌÌÏ×Ó #ÌÁÒÅ #Ï #ÏÕÎÃÉÌ ÅØÐÒÅÓÓÉÎÇ ÃÏÎÃÅÒÎÓ ÏÖÅÒ ÔÈÅ ÉÍÐÁÃÔ ÔÈÅ ςȢψËÍ 
ςππȟπππ ÔÏÎÎÅ 4ÒÕÍÐ ÒÏÃË ÂÁÒÒÉÅÒ ×ÉÌÌ ÈÁÖÅ ÏÎ ÔÈÅ %5- ÐÒÏÔÅÃÔÅÄ ÖÅÒÔÉÇÏ ÁÎȤ
ÇÕÓÔÉÏÒ ÁÎÄ ÓÁÎÄ ÄÕÎÅ ÓÙÓÔÅÍ ÁÔ $ÏÏÎÂÅÇ ÇÏÌÆ ÒÅÓÏÒÔȢ 4ÈÅ ÃÏÕÎÃÉÌ ×ÁÓ ÄÕÅ ÔÏ 
ÍÁËÅ Á ÐÌÁÎÎÉÎÇ ÄÅÃÉÓÉÏÎ ÏÎ ÔÈÅ ÁÐÐÌÉÃÁÔÉÏÎ ÙÅÓÔÅÒÄÁÙȟ ÂÕÔ ÔÈÅ ÌÏÃÁÌ ÁÕÔÈÏÒÉÔÙ 
ÈÁÓ ÓÔÁÔÅÄ ÔÈÁÔ ÉÔ ÄÏÅÓÎȭÔ ÈÁÖÅ ÓÕÆПÉÃÉÅÎÔ ÓÃÉÅÎÔÉПÉÃ ÅÖÉÄÅÎÃÅ ÔÈÁÔ ×ÏÕÌÄ ÁÌÌÏ× ÉÔ 
ÃÏÎÃÌÕÄÅ ÔÈÁÔ ÔÈÅ ÂÁÒÒÉÅÒ ×ÏÕÌÄ ÎÏÔ ÁÄÖÅÒÓÅÌÙ ÉÍÐÁÃÔ ÏÎ ÔÈÅ ÉÎÔÅÇÒÉÔÙ ÏÆ ÔÈÅ %5 
ÄÅÓÉÇÎÁÔÅÄ #ÁÒÒÏ×ÍÏÒÅ $ÕÎÅÓ ɂ Á ÓÐÅÃÉÁÌ ÁÒÅÁ ÏÆ ÃÏÎÓÅÒÖÁÔÉÏÎ ÁÔ ÔÈÅ ÓÉÔÅȢ !ÆȤ
ÔÅÒ ÍÁËÉÎÇ Á ÒÅÑÕÅÓÔ ÆÏÒ υρ ÉÔÅÍÓ ÏÆ ÆÕÒÔÈÅÒ ÉÎÆÏÒÍÁÔÉÏÎ ÏÎ ÔÈÅ ÃÏÎÔÅÎÔÉÏÕÓ 
ÐÒÏÐÏÓÁÌ ÉÎ ÅÉÇÈÔ ÐÁÇÅÓȟ ÔÈÅ ÃÏÕÎÃÉÌ ÈÁÓ ÓÅÔ ÂÁÃË ÔÈÅ ÐÌÁÎ Á ÎÕÍÂÅÒ ÏÆ ÍÏÎÔÈÓ ×ÉÔÈ ÔÈÅ ÖÏÌÕÍÅ ÏÆ ÉÎÆÏÒÍÁÔÉÏÎ ÔÈÁÔ ÉÔ ÈÁÓ 
ÒÅÑÕÅÓÔÅÄ ÆÒÏÍ ÔÈÅ ÁÐÐÌÉÃÁÎÔÓȢ -ÏÒÅ ÔÈÁÎ ρρπ ÓÕÂÍÉÓÓÉÏÎÓ ÈÁÖÅ ÂÅÅÎ ÌÏÄÇÅÄ ×ÉÔÈ ÔÈÅ ÃÏÕÎÃÉÌ ×ÉÔÈ ÍÏÒÅ ÔÈÁÎ Ô×Ï ÔÏ ÏÎÅ ÉÎ 
ÆÁÖÏÕÒ ÏÆ ÔÈÅ ÁÐÐÌÉÃÁÔÉÏÎȢ 4ÈÅ ÐÌÁÎ ÈÁÓ ÔÈÅ ÁÌÍÏÓÔ ÕÎÉÖÅÒÓÁÌ ÓÕÐÐÏÒÔ ÏÆ ÔÈÅ $ÏÏÎÂÅÇ ÃÏÍÍÕÎÉÔÙ ×ÈÉÌÅ !Î 4ÁÉÓÃÅȟ &ÒÉÅÎÄÓ ÏÆ 
ÔÈÅ )ÒÉÓÈ %ÎÖÉÒÏÎÍÅÎÔȟ ÔÈÅ 3ÁÖÅ $ÏÕÇÈÍÏÒÅ "ÅÁÃÈ 0ÒÏÔÅÃÔÉÏÎ 'ÒÏÕÐȟ ÓÕÒÆÅÒ ÇÒÏÕÐÓ ÁÎÄ ÏÖÅÒ σπ ÉÎÄÉÖÉÄÕÁÌÓ ÌÉÖÉÎÇ ÏÕÔÓÉÄÅ 
$ÏÏÎÂÅÇ ÈÁÖÅ ÏÂÊÅÃÔÅÄ ÔÏ ÔÈÅ  ÐÌÁÎȢ /ÎÅ ÏÆ ÔÈÅ ÁÒÅÁÓ ÏÎ ×ÈÉÃÈ ÔÈÅ ÃÏÕÎÃÉÌ ÈÁÓ ÆÏÃÕÓÅÄ ÉÎ ÉÔÓ ÒÅÑÕÅÓÔ ÆÏÒ ÆÕÒÔÈÅÒ ÉÎÆÏÒÍÁÔÉÏÎ 
ÉÓ ÔÈÅ ÆÁÔÅ ÏÆ 6ÅÒÔÉÇÏ ÁÎÇÕÓÔÉÏÒ ×ÈÉÃÈ ÈÁÓ ÌÅÇÁÌ ÐÒÏÔÅÃÔÉÏÎ ÕÎÄÅÒ ÔÈÅ %5 (ÁÂÉÔÁÔÓ ÁÎÄ 3ÐÅÃÉÅÓ $ÉÒÅÃÔÉÖÅȢ )Î ÔÈÅ ÐÌÁÎÎÉÎÇ ÁÐȤ
ÐÌÉÃÁÔÉÏÎȟ 4)', )ÒÅÌÁÎÄ %ÎÔÅÒÐÒÉÓÅÓ ,ÔÄ ÓÔÁÔÅÓ ÔÈÁÔ ÉÎ Á ȬÄÏ ÎÏÔÈÉÎÇȭ ÓÃÅÎÁÒÉÏȟ ȰÔÈÅ ÐÒÏÓÐÅÃÔÓ ÆÏÒ 6ÅÒÔÉÇÏ ÁÎÇÕÓÔÉÏÒ ×ÉÌÌ ÒÅȤ
ÍÁÉÎ ÂÁÄ ÁÎÄ ÔÈÅ ÐÏÐÕÌÁÔÉÏÎ ×ÉÌÌ ÕÌÔÉÍÁÔÅÌÙ ÄÉÍÉÎÉÓÈ ÁÎÄ ÂÅ ÒÅÍÏÖÅÄ ÆÒÏÍ ÔÈÅ ÓÉÔÅȱȢ 4ÈÅ ×ÁÒÎÉÎÇÓ ÅÃÈÏ ÔÈÅ ÄÉÒÅ ÐÒÅÄÉÃÔÉÏÎ 
ÅÌÓÅ×ÈÅÒÅ ÉÎ ÔÈÅ %ÎÖÉÒÏÎÍÅÎÔ )ÍÐÁÃÔ 3ÔÁÔÅÍÅÎÔ ×ÈÉÃÈ ÓÔÁÔÅ ÔÈÁÔ ÔÈÅ ȬÄÏ ÎÏÔÈÉÎÇȭ ÓÃÅÎÁÒÉÏ ÉÎ ÔÈÅ ÍÅÄÉÕÍ ÔÅÒÍ Ȱ×ÉÌÌ ÂÒÉÎÇ  

 CONTINUED> 

5#, 2ÅÓÅÁÒÃÈ )ÎÓÔÉÔÕÔÅ ÆÏÒ #ÏÌÌÅÃÔÉÏÎÓ ɉ2)#Ɋ  -  
&ÅÌÌÏ×ÓÈÉÐÓ 
 

5ÎÉÖÅÒÓÉÔÙ #ÏÌÌÅÇÅ ,ÏÎÄÏÎ ÏÃÃÁÓÉÏÎÁÌÌÙ ÏÆÆÅÒÓ ÆÅÌÌÏ×ÓÈÉÐÓ ÆÏÒ ÒÅÓÅÁÒÃÈ ÉÎ ÔÈÅÉÒ 
ÃÏÌÌÅÃÔÉÏÎÓȢ 4ÈÅ -ÁÌÁÃÏÌÏÇÉÃÁÌ 3ÏÃÉÅÔÙ ÏÆ ,ÏÎÄÏÎ ÒÅÃÅÉÖÅÄ Á ÎÏÔÉÃÅ ÏÆ ÔÈÅ ÃÕÒȤ
ÒÅÎÔ  ÒÏÕÎÄȢ 5ÎÆÏÒÔÕÎÁÔÅÌÙȟ ÔÈÅ ÃÁÌÌ ×ÉÌÌ ÈÁÖÅ ÃÌÏÓÅÄ ÂÙ ÔÈÅ ÔÉÍÅ ÔÈÉÓ ÉÓÓÕÅ ÏÆ 
4ÈÅ -ÁÌÁÃÏÌÏÇÉÓÔ ÉÓ ÐÕÂÌÉÓÈÅÄȟ ÂÕÔ ÉÎÔÅÒÅÓÔÅÄ ÐÁÒÔÉÅÓ ÍÉÇÈÔ ÍÁËÅ ÅÎÑÕÉÒÉÅÓ ÔÏ 
ÓÅÅ ÉÆ Á ÓÉÍÉÌÁÒ ÒÏÕÎÄ ×ÉÌÌ ÂÅ ÏÆÆÅÒÅÄ ÉÎ ÌÁÔÅ ςπςφȢ  
 

Ȱ4ÈÅ 5#, 2ÅÓÅÁÒÃÈ )ÎÓÔÉÔÕÔÅ ÆÏÒ #ÏÌÌÅÃÔÉÏÎÓ ɉ2)#Ɋ ÏÆÆÅÒÓ ÇÒÁÎÔÓ ÆÏÒ ÒÅÓÅÁÒÃÈÅÒÓȟ 
ÃÏÌÌÅÃÔÉÏÎ ÐÒÏÆÅÓÓÉÏÎÁÌÓȟ ÁÎÄ ÁÒÔÉÓÔÓ ÔÏ ÖÉÓÉÔ 5#, ÁÎÄ ÃÏÎÄÕÃÔ ÐÒÏÊÅÃÔÓ ÕÓÉÎÇ ÏÕÒ 
ÅØÔÅÎÓÉÖÅ ÈÏÌÄÉÎÇÓ ÏÆ ÁÒÃÈÉÖÅÓȟ ÒÁÒÅ ÂÏÏËÓȟ ÒÅÃÏÒÄÓȟ ÁÎÄ ÍÕÓÅÕÍ ÃÏÌÌÅÃÔÉÏÎÓ 
ÆÏÒ ÓÉØ ×ÅÅËÓ ɉÏÒ ÐÁÒÔ ÔÉÍÅ ÅÑÕÉÖÁÌÅÎÔɊȢ ) ÁÍ ×ÒÉÔÉÎÇ ÔÏ ÙÏÕ ÂÅÃÁÕÓÅ 5#, 3ÐÅȤ
ÃÉÁÌ #ÏÌÌÅÃÔÉÏÎÓ ÈÏÌÄÓ ÙÏÕÒ ÁÒÃÈÉÖÅ ɉÉȢÅȢ ÔÈÅ ÌÉÂÒÁÒÙ ÁÒÃÈÉÖÅ ÏÆ ÔÈÅ -3,Ɋ ÓÏ ÙÏÕÒ 
ÍÅÍÂÅÒÓ ÍÁÙ ÂÅ ÉÎÔÅÒÅÓÔÅÄ ÉÎ ÔÈÉÓ ÏÐÐÏÒÔÕÎÉÔÙȢ #ÏÕÌÄ ÙÏÕ ÐÌÅÁÓÅ ÓÈÁÒÅ ÔÈÉÓ 
ÅÍÁÉÌ ×ÉÔÈ ÔÈÅÍȩ 
 

7Å ÁÒÅ ÎÏ× ÁÃÃÅÐÔÉÎÇ ÁÐÐÌÉÃÁÔÉÏÎÓ ÆÏÒ ÔÈÅ ÆÏÌÌÏ×ÉÎÇ ςπςφ ÆÅÌÌÏ×ÓÈÉÐÓȡ 
 

,ÉÂÅÒÁÔÉÎÇ ÔÈÅ #ÏÌÌÅÃÔÉÏÎÓ &ÅÌÌÏ×ÓÈÉÐ 
-ÕÓÅÕÍ #ÏÌÌÅÃÔÉÏÎÓ 6ÉÓÉÔÉÎÇ &ÅÌÌÏ×ÓÈÉÐ 

N
 

 
N

 

https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.ucl.ac.uk%2Fresearch-institute-collections%2Factivities%2Ffellowships%2Ffrequently-asked-questions&data=05%7C02%7Cgeorges.dussart%40canterbury.ac.uk%7C15672f9fc13342fd41fb08de3716813c%7C032
mailto:ric-forms@ucl.ac.uk
mailto:rebekah.seymour@ucl.ac.uk
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.ucl.ac.uk%2Fresearch-institute-collections%2Factivities%2Ffellowships%2Fliberating-collections-fellowship&data=05%7C02%7Cgeorges.dussart%40canterbury.ac.uk%7C15672f9fc13342fd41fb08de3716813
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.ucl.ac.uk%2Fresearch-institute-collections%2Factivities%2Ffellowships%2Fmuseum-collections-visiting-fellowship&data=05%7C02%7Cgeorges.dussart%40canterbury.ac.uk%7C15672f9fc13342fd41fb08de37


Page 10 
Number  86 (February)  2026  The Malacologist 

 

(ÅÌÐ ÄÉÓÃÏÖÅÒ ÔÈÅ ÅØÏÔÉÃ ÓÈÅÌÌÓ ÈÉÄÄÅÎ ÉÎ ÁÒÔȦ 
  
) ÁÍ ÄÅÌÉÇÈÔÅÄ ÔÏ ÉÎÖÉÔÅ ÙÏÕ ÔÏ ÔÁËÅ ÐÁÒÔ ÉÎ Á ÎÅ× ÐÁÒÔÉÃÉÐÁÔÏÒÙ ÓÃÉÅÎÃÅ 
ÐÒÏÊÅÃÔ ÄÅÄÉÃÁÔÅÄ ÔÏ ÉÄÅÎÔÉÆÙÉÎÇ ÅØÏÔÉÃ ÓÅÁÓÈÅÌÌÓ ÄÅÐÉÃÔÅÄ ÉÎ %ÕÒÏÐÅÁÎ 
ÐÁÉÎÔÉÎÇÓ ÔÈÒÏÕÇÈÏÕÔ ÈÉÓÔÏÒÙȢ 
     -ÁÎÙ ÁÒÔ×ÏÒËÓ ɂ ÓÔÉÌÌ ÌÉÆÅÓȟ ÃÏÁÓÔÁÌ ÓÃÅÎÅÓȟ ÏÒ ÓÙÍÂÏÌÉÃ ÃÏÍÐÏÓÉȤ
ÔÉÏÎÓ ɂÆÅÁÔÕÒÅ ПÉÎÅÌÙ ÄÅÔÁÉÌÅÄ ÓÈÅÌÌÓȢ "Ù ÈÅÌÐÉÎÇ ÔÏ ÉÄÅÎÔÉÆÙ ÔÈÅÍȟ ÙÏÕ 
×ÉÌÌ ÃÏÎÔÒÉÂÕÔÅ ÔÏ ÒÅÓÅÁÒÃÈ ÏÎ ÐÁÓÔ ÂÉÏÄÉÖÅÒÓÉÔÙȟ ÔÒÁÄÅ ÒÏÕÔÅÓȟ ÁÒÔÉÓÔÉÃ 
ÅØÃÈÁÎÇÅÓȟ ÁÎÄ ÔÈÅ ÍÏÖÅÍÅÎÔ ÏÆ ÎÁÔÕÒÁÌ ÏÂÊÅÃÔÓ ÁÃÒÏÓÓ ÔÉÍÅ ÁÎÄ ÃÕÌȤ
ÔÕÒÅÓȟ ÈÅÌÐÉÎÇ ÕÓ ÒÅÃÏÎÓÔÒÕÃÔ ÔÈÅ ÅÃÏÌÏÇÉÃÁÌ ÈÉÓÔÏÒÙ ÏÆ ÔÈÅÓÅ ÓÐÅÃÉÅÓȢ 
0ÁÒÔÉÃÉÐÁÔÉÏÎ ÉÓ ÓÉÍÐÌÅȡ ÔÈÒÏÕÇÈ ÔÈÅ :ÏÏÎÉÖÅÒÓÅ ÃÉÔÉÚÅÎ-ÓÃÉÅÎÃÅ ÐÌÁÔÆÏÒÍȟ ÙÏÕ ×ÉÌÌ ÅØÁÍÉÎÅ ÄÉÇÉÔÉÚÅÄ ÐÁÉÎÔÉÎÇÓȟ ÓÐÏÔ ÉÄÅÎÔÉПÉȤ
ÁÂÌÅ ÓÈÅÌÌÓȟ ÁÎÄ ÉÎÄÉÃÁÔÅ ÔÈÅÉÒ ÃÏÍÍÏÎ ɉÏÒ ,ÁÔÉÎɊ ÎÁÍÅ ×ÈÅÎ ÉÄÅÎÔÉПÉÃÁÔÉÏÎ ÉÓ ÐÏÓÓÉÂÌÅȢ 4ÈÅ ÏÎÌÙ ÅØÐÅÒÔÉÓÅ ÒÅÑÕÉÒÅÄȩ 
9ÏÕÒÓ ɂ ÔÈÅ ÏÎÅ ÔÈÁÔ ÃÏÍÅÓ ÆÒÏÍ ÙÏÕÒ ÐÁÓÓÉÏÎ ÆÏÒ ÓÈÅÌÌ ÃÏÌÌÅÃÔÉÎÇȢ 9ÏÕÒ ÏÂÓÅÒÖÁÔÉÏÎÓ ÁÒÅ ÖÁÌÕÁÂÌÅȟ ÁÎÄ ÅÖÅÒÙ ÃÏÎÔÒÉÂÕÔÉÏÎ 
ÃÏÕÎÔÓȢ 
     9ÏÕ ÃÁÎ ÂÅÇÉÎ ÈÅÒÅȡ ÈÔÔÐÓȡȾȾ×××ȢÚÏÏÎÉÖÅÒÓÅȢÏÒÇȾÐÒÏÊÅÃÔÓȾÌÏÏÕÉÓÅÍȾÂÉÏÄÉÖÁÑÕÁÒÔ-ÓÈÅÌÌÁÒÔȾÃÌÁÓÓÉÆÙ 
4ÈÁÎË ÙÏÕ ÆÏÒ ÃÏÎÓÉÄÅÒÉÎÇ ÔÁËÉÎÇ ÐÁÒÔ ÉÎ ÔÈÉÓ ÃÏÌÌÁÂÏÒÁÔÉÖÅ ÉÎÉÔÉÁÔÉÖÅȢ 9ÏÕÒ ÈÅÌÐ ×ÉÌÌ ÒÅÖÅÁÌ ÆÁÓÃÉÎÁÔÉÎÇ ÌÉÎËÓ ÂÅÔ×ÅÅÎ ÁÒÔ 
ÁÎÄ ÎÁÔÕÒÁÌ ÈÉÓÔÏÒÙȟ ÏÆÔÅÎ ÈÉÄÄÅÎ ÉÎ ÐÌÁÉÎ ÓÉÇÈÔȢ &ÅÅÌ ÆÒÅÅ ÔÏ ÓÈÁÒÅ ÔÈÉÓ ÅÍÁÉÌ ×ÉÔÈ ÁÎÙÏÎÅ ×ÈÏ ×ÏÕÌÄ ÂÅ ÉÎÔÅÒÅÓÔÅÄȦ 
)Æ ÙÏÕͻÒÅ ÃÕÒÉÏÕÓȟ ÙÏÕ ÃÁÎ ÒÅÁÄ ÏÕÒ ÌÁÔÅÓÔ ÁÒÔÉÃÌÅ ÏÎ )ÔÁÌÉÁÎ ÅÁÒÌÙ ÍÏÄÅÒÎ ÐÁÉÎÔÉÎÇÓ ÁÎÄ ×ÈÁÔ ÔÈÅÙ ÒÅÖÅÁÌ ÁÂÏÕÔ ÐÁÓÔ ÂÉÏÄÉȤ
ÖÅÒÓÉÔÙ ÈÅÒÅȡ ÈÔÔÐÓȡȾȾ×××ȢÎÁÔÕÒÅȢÃÏÍȾÁÒÔÉÃÌÅÓȾÓττρψυ-πςυ-ππρπσ-ψ 
 

,ÏÕÉÓÅ -ÅÒÑÕÉÏÌȟ 0È$ 
0ÏÓÔ-ÄÏÃÔÏÒÁÎÔÅ ÅÎ ÈÉÓÔÏÉÒÅ ÅÎÖÉÒÏÎÎÅÍÅÎÔÁÌÅ 
!ÉØ--ÁÒÓÅÉÌÌÅ 5ÎÉÖÅÒÓÉÔÅǲ 
5-2 χςωτ -Ȣ)Ȣ/Ȣ - -ÅÄÉÔÅÒÒÁÎÅÁÎ )ÎÓÔÉÔÕÔÅ ÏÆ /ÃÅÁÎÏÌÏÇÙ 
ÌÏÕÉÓÅȢÍÅÒÑÕÉÏÌͽÕÎÉÖ-ÁÍÕȢÆÒ 

>CONTINUED 

ÔÈÅ ÖÉÁÂÉÌÉÔÙ ÏÆ ÔÈÅ ÅÎÔÉÒÅ ÒÅÓÏÒÔ ÁÎÄ ÉÔÓ ÐÏÔÅÎÔÉÁÌ ÃÌÏÓÕÒÅ ÉÎÔÏ ÑÕÅÓÔÉÏÎȱȢ (Ï×ÅÖÅÒȟ ÉÎ ÉÔÓ ÒÅÑÕÅÓÔ ÆÏÒ ÆÕÒÔÈÅÒ ÉÎÆÏÒÍÁÔÉÏÎȟ 
ÔÈÅ ÃÏÕÎÃÉÌ ÓÔÁÔÅÓ ÔÈÁÔ ÔÈÅ ÒÏÃË ÂÁÒÒÉÅÒ ÐÒÏÐÏÓÁÌ ÂÙ ÉÔÓ ÖÅÒÙ ÎÁÔÕÒÅ ÍÁÙ ÉÎÔÅÒÆÅÒÅ ×ÉÔÈ ÔÈÅ ÅØÉÓÔÉÎÇ ÄÙÎÁÍÉÃ ÐÒÏÃÅÓÓÅÓ 
×ÈÉÃÈ ÏÐÅÒÁÔÅ ÁÔ ÔÈÅ ÄÕÎÅ ÓÙÓÔÅÍ ÁÔ $ÏÕÇÈÍÏÒÅȢ 4ÈÅ ÃÏÕÎÃÉÌ ÓÔÁÔÅÓ ÔÈÁÔ ÔÈÅ %5 ÈÁÂÉÔÁÔ ÒÅÑÕÉÒÅÍÅÎÔÓ ÆÏÒ 6ÅÒÔÉÇÏ ÁÎȤ
ÇÕÓÔÉÏÒ ÁÎÄ ПÉØÅÄ ÄÕÎÅÓ ȰÒÅÌÙ ÏÎ ÔÈÉÓ ÄÙÎÁÍÉÃ ÐÒÏÃÅÓÓ ÁÎÄ ÔÈÅÒÅÆÏÒÅ ÃÏÎÃÅÒÎÓ ÁÒÅ ÅØÐÒÅÓÓÅÄ ÒÅÇÁÒÄÉÎÇ ÔÈÅ ÉÍÐÁÃÔ ÏÆ ÔÈÅ 
ÐÒÏÐÏÓÁÌ ÏÎ ÓÁÍÅȱȢ 4ÈÅ 4ÒÕÍÐ ПÉÒÍ ÓÔÁÔÅÄ ÉÎ ÔÈÅ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÉÍÐÁÃÔ ÓÔÁÔÅÍÅÎÔ ÔÈÅÒÅ ÉÓ ÎÏ ÅÖÉÄÅÎÃÅ ÔÈÁÔ ÔÈÅ ×ÅÔÌÁÎÄ 
ÓÐÅÃÉÁÌ ÁÒÅÁ ÏÆ ÃÏÎÓÅÒÖÁÔÉÏÎ ÁÒÅÁÓ ÁÔ $ÏÏÎÂÅÇ ÈÁÖÅ ÖÁÌÕÅ ÔÏ 6ÅÒÔÉÇÏ ÁÎÇÕÓÔÉÏÒ Ȣ (Ï×ÅÖÅÒȟ ÔÈÅ ÃÏÕÎÃÉÌ ÓÔÁÔÅÓ ÔÈÁÔ ÔÈÉÓ ×ÅÔȤ
ÌÁÎÄ ÁÒÅÁ ȰÉÓ ÉÍÐÏÒÔÁÎÔ ÔÏ ÔÈÉÓ ÓÐÅÃÉÅÓ ÁÎÄ ÁÓ ÓÕÃÈ ÃÏÎÓÉÄÅÒÓ ÔÈÁÔ ÈÙÄÒÏÌÏÇÉÃÁÌ ÃÈÁÎÇÅÓ ÃÏÕÌÄ ÐÏÔÅÎÔÉÁÌÌÙ ÁÆÆÅÃÔ ÔÈÅ ×ÅÔȤ
ÌÁÎÄ ÓÐÅÃÉÁÌ ÁÒÅÁ ÏÆ ÃÏÎÓÅÒÖÁÔÉÏÎ ÏÕÔÌÉÅÒÓȟ ÄÕÎÅ ÓÌÁÃËÓ ÁÎÄ ÔÈÅ ÈÁÂÉÔÁÔÓ ÁÎÄ ÍÉÃÒÏ-ÈÁÂÉÔÁÔÓ ÏÆ 6ÅÒÔÉÇÏ ÁÎÇÕÓÔÉÏÒ ȱȢ 4ÈÅ 
ÃÏÕÎÃÉÌ ÈÁÓ ÒÅÑÕÅÓÔÅÄ ÔÈÅ 4ÒÕÍÐ ПÉÒÍ ÔÏ ÓÕÂÍÉÔ Á ÒÅÖÉÓÅÄ .ÁÔÕÒÁ )ÍÐÁÃÔ 3ÔÁÔÅÍÅÎÔ ×ÈÉÃÈ ÅØÁÍÉÎÅÓ ÔÈÅ ÈÙÄÒÏÌÏÇÉÃÁÌ 
ÅÆÆÅÃÔÓ ÏÆ ÔÈÅ ÐÒÏÐÏÓÅÄ ÄÅÖÅÌÏÐÍÅÎÔ ÏÎ 6ÅÒÔÉÇÏ ÁÎÇÕÓÔÉÏÒ ÁÎÄ ÔÈÅ ПÉØÅÄ-ÄÕÎÅ ÓÙÓÔÅÍȢ 

2ÁÒÅ ÓÎÁÉÌ ɉ"ÅÒÔÉÁ ÃÁÍÂÏÊÉÅÎÓÉÓɊ 
ÆÅÁÔÕÒÅÄ ÉÎ ÔÈÅ .Å× 3ÃÉÅÎÔÉÓÔ -ÁÙ 
ςπςυ 

N
 

 
N

 

https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.zooniverse.org%2Fprojects%2Floouisem%2Fbiodivaquart-shellart%2Fclassify&data=05%7C02%7Cgeorges.dussart%40canterbury.ac.uk%7C5e082a6b65294f6aabf608de5f6196ef%7C0320b2da22dd4dab8c216e644ba14f
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.nature.com%2Farticles%2Fs44185-025-00103-8&data=05%7C02%7Cgeorges.dussart%40canterbury.ac.uk%7C5e082a6b65294f6aabf608de5f6196ef%7C0320b2da22dd4dab8c216e644ba14f13%7C0%7C0%7C6390530699218874
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 4ÈÅ 'ÕÁÒÄÉÁÎ ÎÅ×ÓÐÁÐÅÒ ÃÏÎÔÉÎÕÅÓ ÔÏ ÓÈÏ× Á ÓÅÃÒÅÔ ÅÎÔÈÕÓÉÁÓÍ ÆÏÒ ÍÏÌÌÕÓÃÓ ÉÎ ÁÎ ÁÒÔÉÃÌÅ ÏÎ 
ÔÈÅ ÑÕÁÇÇÁ ÍÕÓÓÅÌȟ $ÒÅÉÓÓÅÎÉÁ ÂÕÇÅÎÓÉÓ  
 

ÈÔÔÐÓȡȾȾ×××ȢÔÈÅÇÕÁÒÄÉÁÎȢÃÏÍȾÓÃÉÅÎÃÅȾÁÕÄÉÏȾςπςφȾÆÅÂȾπυȾÅÖÅÒÙÔÈÉÎÇ-ÉÓ-ÑÕÁÇÇÁ-ÍÕÓÓÅÌ-ÎÏ×-ÃÁÎ-ÉÎÖÁÓÉÖÅ-ÓÐÅÃÉÅÓ-ÂÅ-
ÓÔÏÐÐÅÄ-ÐÏÄÃÁÓÔ 

N
 

 
N
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the Molluscan Forum 2025  

took place on 5th  November 2025 
in the Flett lecture theatre                
Natural History Museum, London  

Dr JAMES WITTS, Organiser 
Councillor of the Malacological Society of London 
NERC Postdoctoral Researcher in Palaeoecology, Natural History Museum  
(email: james.witts1@nhm.ac.uk) 
 

Dr AIDAN EMERY, Organiser 
Vice President for the Malacological Society of London 
Principal Researcher and Culture Facility Manager, Natural History Museum  
(email: a.emery@nhm.ac.uk) 
 

GIADA SPAGLIARDI, Organiser 
Early Career Representative of the Malacological Society of London 
Research Assistant, Marine Ecology & Evolution, Naturalis Biodiversity Center  
(email: giada.spagliardi@naturalis.nl) 
 

JONATHAN ABLETT, Organiser 
Malacological Society of London 
Senior Curator in Charge, Mollusca, Natural History Museum  
(email: j.ablett@nhm.ac.uk) 
 

ANDREIA SALVADOR, Organiser 
Archivist for the Malacological Society of London 
Senior Curator of Marine Gastropoda and Historical Mollusca Collections, Natural History Museum 
(email: a.salvador@nhm.ac.uk) 
 

M
 
F

 

2ÊÏÌËÜÓÌ 

ORGANISED BY: 

THE MALACOLOGICAL SOCIETY OF LONDON  

THE NATURAL HISTORY MUSEUM, LONDON 
Euglandina tenella (Strebel, 1875) and Helicina sp., 
with kind permission of Tadeo De Jes¼s Esquivel 
Blanco and Luis Armando Navarro Zarco 

πωȢππ - πωȢτυ 2ÅÇÉÓÔÒÁÔÉÏÎȟ ÃÏÆÆÅÅ Ǫ ÓÅÔ ÕÐ ÏÆ ÐÏÓÔÅÒÓ 
 

πωȢτυ - ρπȢππ &)/.!      !,,%.ȡ 7ÅÌÃÏÍÅ ÁÎÄ ÉÎÔÒÏÄÕÃÔÉÏÎ ÔÏ ÔÈÅ ÄÁÙ 
 
ρπȢππ- ρρȡρυ 3%33)/. ) 
 

 ɉ&ÕÌÌ 4ÁÌËÓɊ 
 

ρπȡππ     #!2-%. #/"/ 
%ØÐÌÏ$%3ȡ %ØÐÌÏÒÉÎÇ ÔÈÅ $ÉÖÅÒÓÉÔÙ ÏÆ %ÕÒÏÐÅÁÎ 3ÏÌÅÎÏÇÁÓÔÒÅÓ ɉ-ÏÌÌÕÓÃÁȟ !ÐÌÁÃÏÐÈÏÒÁɊ 

ρπȡρυ     6)+4/2)% +,/"53ǻ)#+!ǳ  
)ÎÔÅÇÒÁÔÉÖÅ ÔÁØÏÎÏÍÉÃ ÒÅÖÉÓÉÏÎ ÏÆ ÓÅÌÅÃÔÅÄ (ÏÌÁÒÃÔÉÃ 0ÌÁÎÏÒÂÉÄÁÅ ÓÎÁÉÌÓȡ  
ÁÎ ÅØÐÌÏÒÁÔÉÏÎ ÏÆ ÌÏÃÁÌ ÅÎÄÅÍÉÓÍ ÉÎ ÁÎÃÉÅÎÔ "ÁÌËÁÎ ÌÁËÅÓ 

ρπȡσπ     %-),9 #2!-%2  
$ÉÖÅÒÇÅÎÃÅ ÉÎ ÓÐÅÒÍ ÓÉÚÅ ÂÅÔ×ÅÅÎ ,ÉÔÔÏÒÉÎÁ ÓÁØÁÔÉÌÉÓ ɉ#ÁÅÎÏÇÁÓÔÒÏÐÏÄÁȡ ,ÉÔÔÏÒÉÎÉÄÁÅɊ ÅÃÏȤ
ÔÙÐÅÓ 

ρπȡτυ     4!$%/ $% *%35ǳ3 %315)6%, ",!.#/ 
3ÔÏÒÉÅÓ ÆÒÏÍ ÔÈÅ 5ÎÄÅÒÓÔÏÒÙȡ ,ÁÎÄ 3ÎÁÉÌÓ ÉÎ ÁÎ %ÎÄÁÎÇÅÒÅÄ -ÅØÉÃÁÎ 2ÁÉÎÆÏÒÅÓÔ %ÃÏÓÙÓÔÅÍÓ 

ρρȡππ     9!354/ )3())  
2ÅÔÉÃÕÌÁÔÅ ÅÖÏÌÕÔÉÏÎ ÁÎÄ ÓÐÅÃÉÁÔÉÏÎ ÏÆ ÔÈÅ %ÕÈÁÄÒÁ ÐÅÌÉÏÍÐÈÁÌÁ ÓÐÅÃÉÅÓ ÃÏÍÐÌÅØ 
 

ρρȡρυ-ρρȡτυ "2%!+ Ⱦ 0/34%2 3%33)/. 

mailto:james.witts1@nhm.ac.uk
mailto:a.emery@nhm.ac.uk
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M
 
F

 
 

ρρȡτυ - ρσȡππ 3%33)/. )) 
 
ɉ,ÉÇÈÔÎÉÎÇ 4ÁÌËÓɊ 

52!,/6 5,5'"%+ "!+(2)9%6)#( ɉ6ÉÒÔÕÁÌɊ  
     $ÉÓÔÒÉÂÕÔÉÏÎ ÏÆ ÍÏÌÌÕÓÃÓ ÏÎ ÔÈÅ .ÏÒÔÈÅÒÎ 3ÌÏÐÅÓ ÏÆ ÔÈÅ :ÁÒÁÆÓÈÁÎ -ÏÕÎÔÁÉÎ 2ÁÎÇÅ 
2!'(6%.$2! 3Ȣ 6!.*!2) ɉ6ÉÒÔÕÁÌɊ  
     #ÏÍÐÁÒÁÔÉÖÅ ÁÎÁÌÙÓÉÓ ÏÆ ÍÏÌÌÕÓÃÁÎ ÁÓÓÅÍÂÌÁÇÅÓ ÁÃÒÏÓÓ ÌÏÔÉÃ ÁÎÄ ÌÅÎÔÉÃ ÈÁÂÉÔÁÔÓ ÉÎ ÔÈÅ   
     "ÈÉÍÁ 2ÉÖÅÒ "ÁÓÉÎȟ )ÎÄÉÁȢ 

 
ɉ&ÕÌÌ 4ÁÌËÓɊ 

ρςȡππ !+%75'"%25 !-/45,"!3)4 /,!*5-/+%  
      -ÅÔÁÌÌÉÃ ÏØÉÄÅÓ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ÉÎ ÅÐÉÐÈÒÁÇÍ ÏÆ ÇÉÁÎÔ !ÆÒÉÃÁÎ ,ÁÎÄ 3ÎÁÉÌ ɉ!ÒÃÈÁÃÈÁÔÉÎÁ  
       ÍÁÒÇÉÎÁÔÁɊ ÄÕÒÉÎÇ ÁÅÓÔÉÖÁÔÉÏÎȢ 
ρςȡρυ #!-),/ -5.Ȁ/: 3#(5,%2  
      4ÈÅ 3ÅÌÆ ÉÎ ÔÈÅ 3ÈÅÌÌȡ 3ÉÎÇÌÅ-#ÅÌÌ )ÎÓÉÇÈÔÓ ÉÎÔÏ -ÏÌÌÕÓÃÁÎ )ÍÍÕÎÉÔÙ 
ρςȡσπ !")'!), ).'2!-  
      ! 2ÁÍÁÎ ÓÕÒÖÅÙ ÏÆ ÇÒÅÅÎ ÁÎÄ ÂÌÕÅ ÂÉÖÁÌÖÅ ÍÏÌÌÕÓÃ ÓÈÅÌÌÓ 
ρςȡτυ !-!, 3(!+)2  
      -ÁÐÐÉÎÇ ÔÈÅ ÐÒÅÓÅÎÃÅ ÏÆ ÃÁÌÃÉÔÅ ÉÎ ÏÒÄÅÒ -ÙÔÉÌÉÄÁ 

 
ρσȡππ - ρτȡππ ,5.#( "2%!+ 
 
ρτȡππ - ρυȡσπ 3%33)/. ))) 

 
ɉ,ÉÇÈÔÎÉÎÇ 4ÁÌËÓɊ 

!9!./ /-52!  
      ,ÁÒÇÅ "ÒÅÅÄÉÎÇ !ÇÇÒÅÇÁÔÉÏÎÓ ÉÎ ÔÈÅ "ÒÏÁÄÃÌÕÂ #ÕÔÔÌÅПÉÓÈ !ÓÃÁÒÏÓÅÐÉÏÎ ÌÁÔÉÍÁÎÕÓ 
*!3.! 3)-/./6!ǳ  
      (Ï× ÄÏ ÓÎÁÉÌÓ ПÌÙȩ )ÎÓÉÇÈÔÓ ÉÎÔÏ ÌÁÎÄ ÓÎÁÉÌ ÅÃÔÏÚÏÏÃÈÏÒÙ ÆÒÏÍ ÅØÐÅÒÉÍÅÎÔÓ ×ÉÔÈ ÒÁÃÉÎÇ ÐÉÇÅÏÎÓ 

 

ɉ)Î 0ÅÒÓÏÎ 4ÁÌËÓɊ 
ρτȡρυ ,!52%. '%)3%2  
      %ØÐÌÏÒÉÎÇ ÔÈÅ ÇÒÏ×ÔÈ ÏÆ ÄÅÅÐ-ÓÅÁ ÂÉÖÁÌÖÅÓ ÉÎ ÁÒÅÁÓ ÏÆ ÐÏÔÅÎÔÉÁÌ ÓÅÁПÌÏÏÒ ÍÉÎÉÎÇ 
ρτȡσπ %6! 3!-"/52'  
      0ÁÌÁÅÏÍÁÌÁÃÏÌÏÇÉÃÁÌ ÓÔÕÄÉÅÓ ÏÎ ÃÁÌÃÁÒÅÁÏÕÓ ÔÕÆÁÓ ÉÎ ÔÅÍÐÅÒÁÔÅ %ÕÒÏÐÅ ÆÏÒ ÐÁÌÁÅÏÅÎÖÉ 
      ÒÏÎÍÅÎÔÁÌ ÁÎÄ ÐÁÌÁÅÏÃÌÉÍÁÔÉÃ ÒÅÃÏÎÓÔÉÔÕÔÉÏÎÓ ÏÆ ÔÈÅ %ÅÍÉÁÎ ɉρσπ ËÙȟ Ђ-)3 υÅɊ 
ρτȡτυ 3!52!6 $544!  
      !ÎÔÁÒÃÔÉÃ ÍÏÌÌÕÓÃÁÎ ÒÅÓÐÏÎÓÅÓ ÔÏ ÃÌÉÍÁÔÅ ÃÈÁÎÇÅȡ ÉÓÏÔÏÐÉÃ ÅÖÉÄÅÎÃÅ ÆÏÒ ÓÅÁÓÏÎÁÌ ÇÒÏ×ÔÈ  
        ÁÄÁÐÔÁÔÉÏÎÓ ÄÕÒÉÎÇ ÔÈÅ %ÏÃÅÎÅ-/ÌÉÇÏÃÅÎÅ ÔÒÁÎÓÉÔÉÏÎ 
ρυȡππ "%4(!.9 +).'  
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ÓÐÅÃÉÅÓ ÁÎ ÉÄÅÁÌ ÍÏÄÅÌ ÆÏÒ ÔÈÅ ÅÁÒÌÙ ÓÔÁÇÅÓ ÏÆ ÓÐÅÃÉÁÔÉÏÎȢ 7Å ÒÅÃÅÎÔÌÙ ÄÉÓÃÏÖÅÒÅÄ ÔÈÁÔȟ ÉÎ ÁÄÄÉÔÉÏÎ ÔÏ ÍÙÒÉÁÄ ÅÃÏÌÏÇÉÃÁÌÌÙ-

ÒÅÌÅÖÁÎÔ ÔÒÁÉÔÓȟ ÔÈÅÓÅ ÅÃÏÔÙÐÅÓ ÁÌÓÏ ÄÉÖÅÒÇÅ ÉÎ ÓÐÅÒÍ ÓÉÚÅɂÏÆ 
ÂÏÔÈ ÔÈÅ ПÉÌÉÆÏÒÍ ÅÕÓÐÅÒÍ ÔÈÁÔ ÃÁÒÒÉÅÓ $.! ÁÎÄ ÆÅÒÔÉÌÉÚÅÓ ÔÈÅ 
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ÆÅÒÔÉÌÉÚÁÔÉÏÎ ÓÕÃÃÅÓÓ ÆÏÒ ÂÅÔ×ÅÅÎ-ÓÐÅÃÉÅÓ ÃÒÏÓÓÅÓȟ ÐÁÒÔÉÃÕÌÁÒÌÙ 
×ÈÅÎ ÓÐÅÒÍ ÆÒÏÍ ÔÈÅ ÓÁÍÅ ÓÐÅÃÉÅÓ ÉÓ ÁÌÓÏ ÐÒÅÓÅÎÔ ÉÎ ÔÈÅ 
ÆÅÍÁÌÅ ÒÅÐÒÏÄÕÃÔÉÖÅ ÔÒÁÃÔȢ 7ÈÅÔÈÅÒ ÓÐÅÒÍ ÄÉÖÅÒÇÅÎÃÅ ÃÁÕÓÅÓ 
Á ÒÅÐÒÏÄÕÃÔÉÖÅ ÂÁÒÒÉÅÒ ÂÅÔ×ÅÅÎ ,Ȣ ÓÁØÁÔÉÌÉÓ ÅÃÏÔÙÐÅÓ ÉÓ ÎÏÔ 
ËÎÏ×ÎȢ (Ï×ÅÖÅÒȟ ÓÕÃÈ Á ÂÁÒÒÉÅÒ ÁÐÐÅÁÒÓ ÐÌÁÕÓÉÂÌÅȟ ÓÉÎÃÅ ÆÅȤ
ÍÁÌÅÓ ÓÔÏÒÅ ÓÐÅÒÍ ÆÏÒ Á ÐÒÏÌÏÎÇÅÄ ÐÅÒÉÏÄ ÁÎÄ ÍÁÙ ÈÁÖÅ 
ÓÐÅÒÍ ÆÒÏÍ ÕÐ ÔÏ ςσ ÍÁÌÅÓ ÁÔ Á ÔÉÍÅȢ 4ÈÅÒÅ ÉÓ ÔÈÅÒÅÆÏÒÅ ÁÍȤ

ÐÌÅ ÏÐÐÏÒÔÕÎÉÔÙ ÆÏÒ ÆÅÍÁÌÅÓ ÔÏ ÈÁÖÅ ÅÖÏÌÖÅÄ ÍÅÃÈÁÎÉÓÍÓ ÔÈÁÔ ÆÁÖÏÒ ÐÁÒÔÉÃÕÌÁÒ ÓÐÅÒÍ ÐÈÅÎÏÔÙÐÅÓȢ 7Å ÄÅÓÃÒÉÂÅ ÔÈÅ ÒÅÐÅÁÔÅÄ 
ÄÉÆÆÅÒÅÎÔÉÁÔÉÏÎ ÏÆ ÓÐÅÒÍ ÂÅÔ×ÅÅÎ ÔÈÅ ÅÃÏÔÙÐÅÓ ÏÎ ÓÅÖÅÒÁÌ ÓÅÐÁÒÁÔÅ ÉÓÌÁÎÄ ÐÏÐÕÌÁÔÉÏÎÓ ÁÎÄ ÐÒÅÓÅÎÔ ÒÅÓÕÌÔÓ ÏÆ Á ÔÒÁÎÓÃÒÉÐÔÏÍÉÃ 
ÓÔÕÄÙ ÏÎ ÔÅÓÔÅÓȟ ×ÈÅÒÅ ×Å ПÉÎÄ ÎÕÍÅÒÏÕÓ ÇÅÎÅÓ ×ÉÔÈ ÅØÐÒÅÓÓÉÏÎ ÐÁÔÔÅÒÎÓ ÔÈÁÔ ÃÏÒÒÅÌÁÔÅ ×ÉÔÈ ÔÈÅ ÓÉÚÅ ÏÆ ÔÈÅ ÅÕÓÐÅÒÍ ÏÒ ÔÈÅ 
ÐÁÒÁÓÐÅÒÍȢ 4ÈÅÓÅ ÇÅÎÅÓ ÁÐÐÅÁÒ ÏÖÅÒ-ÒÅÐÒÅÓÅÎÔÅÄ ÏÎ ÃÈÒÏÍÏÓÏÍÁÌ ÉÎÖÅÒÓÉÏÎÓȟ ×ÈÉÃÈ ÁÒÅ ËÎÏ×Î ÔÏ ÉÍÐÁÃÔ ÔÈÅ ÒÅÐÅÁÔÅÄ ÅÖÏȤ
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4ÈÅ %ÏÃÅÎÅ-/ÌÉÇÏÃÅÎÅ ÔÒÁÎÓÉÔÉÏÎ ɉͯστ -ÁɊ ÒÅÐÒÅÓÅÎÔÓ %ÁÒÔÈȭÓ ÍÏÓÔ ÄÒÁÍÁÔÉÃ #ÅÎÏÚÏÉÃ 
ÃÌÉÍÁÔÅ ÓÈÉÆÔ ÆÒÏÍ ÇÒÅÅÎÈÏÕÓÅ ÔÏ ÉÃÅÈÏÕÓÅ ÃÏÎÄÉÔÉÏÎÓȟ ÃÕÌÍÉÎÁÔÉÎÇ ÉÎ !ÎÔÁÒÃÔÉÃ ÇÌÁÃÉÁÔÉÏÎȢ 
7Å ÉÎÖÅÓÔÉÇÁÔÅÄ ÍÏÌÌÕÓÃÁÎ ÒÅÓÐÏÎÓÅÓ ÕÓÉÎÇ ÅØÃÅÐÔÉÏÎÁÌÌÙ ÐÒÅÓÅÒÖÅÄ ÆÏÓÓÉÌÓ ÆÒÏÍ 3ÅÙÍÏÕÒ 
)ÓÌÁÎÄ ɉ%ÏÃÅÎÅɊ ÁÎÄ +ÉÎÇ 'ÅÏÒÇÅ )ÓÌÁÎÄ ɉ/ÌÉÇÏÃÅÎÅɊȟ !ÎÔÁÒÃÔÉÃÁȟ ÃÏÎÄÕÃÔÉÎÇ ÏØÙÇÅÎ ÉÓÏÔÏÐÅ ÁÎÁÌÙÓÉÓ ÏÎ #ÕÃÕÌÌÁÅÁ ÁÎÄ 2ÅÔÒÏÔÁȤ
ÐÅÓ ÂÉÖÁÌÖÅÓ ÔÈÒÏÕÇÈÏÕÔ ÔÈÅ %ÏÃÅÎÅ ÓÅÑÕÅÎÃÅȢ )ÎÔÅÒ-ÉÎÄÉÖÉÄÕÁÌ ÁÎÄ ÉÎÔÅÒ-ÓÐÅÃÉÅÓ ÖÁÒÉÁÂÉÌÉÔÙ ÁÍÏÎÇ ÔÈÅÓÅ %ÏÃÅÎÅ ÂÉÖÁÌÖÅÓ 
ÐÒÏÖÅÓ ÍÉÎÉÍÁÌȟ ÉÎÄÉÃÁÔÉÎÇ ÃÏÎÓÉÓÔÅÎÔ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÃÏÎÄÉÔÉÏÎÓ ÄÕÒÉÎÇ ÔÈÉÓ ÉÎÔÅÒÖÁÌȢ (Ï×ÅÖÅÒȟ 0ÅÒÉÓÓÏÄÏÎÔÁ ÇÁÓÔÒÏÐÏÄÓȟ 
ÒÅÓÔÒÉÃÔÅÄ ÔÏ ÅÁÒÌÉÅÒ %ÏÃÅÎÅ ÕÎÉÔÓȟ ÃÏÎÓÉÓÔÅÎÔÌÙ ÍÁÉÎÔÁÉÎÅÄ ÌÏ×ÅÒ ɿρψ/ ÖÁÌÕÅÓ ÔÈÁÎ ÃÏÈÁÂÉÔÉÎÇ ÂÉÖÁÌÖÅÓȟ ÐÒÏÂÁÂÌÙ ÐÒÅÆÅÒÒÉÎÇ 
ÈÉÇÈÅÒ ÔÅÍÐÅÒÁÔÕÒÅÓȟ ÁÎÄ ÓÈÏ×ÅÄ ÓÙÓÔÅÍÁÔÉÃ ÓÉÚÅ ÒÅÄÕÃÔÉÏÎ ÂÅÆÏÒÅ ÄÉÓÁÐÐÅÁÒÉÎÇ ÆÒÏÍ ÔÈÅ ÓÔÒÁÔÉÇÒÁÐÈÉÃ ÒÅÃÏÒÄ ÁÓ ÃÏÏÌÉÎÇ 
ÐÒÏÇÒÅÓÓÅÄȢ $ÅÔÁÉÌÅÄ ÁÎÁÌÙÓÉÓ ÏÆ 0ÅÒÉÓÓÏÄÏÎÔÁ ÇÒÏ×ÔÈ ÂÁÎÄÓ ÒÅÖÅÁÌÓ ÄÉÆÆÅÒÅÎÔÉÁÌ ÉÓÏÔÏÐÅ ÓÉÇÎÁÔÕÒÅÓ ÂÅÔ×ÅÅÎ ÒÉÄÇÅÓ ÁÎÄ ÖÁÌȤ

ÌÅÙÓȟ ÄÅÍÏÎÓÔÒÁÔÉÎÇ ÃÌÅÁÒ ÓÅÁÓÏÎÁÌÉÔÙ ÐÁÔÔÅÒÎÓȢ 'ÒÏ×ÔÈ ÃÅÓÓÁÔÉÏÎ ÓÉÇÎÁÔÕÒÅÓ ÉÎÄÉÃÁÔÅ Á ÃÏÎȤ
ÓÉÓÔÅÎÔ ÓÈÉÆÔ ÆÒÏÍ ×ÉÎÔÅÒ ÇÒÏ×ÔÈȟ ×ÈÅÎ ÏÖÅÒÁÌÌ ÔÅÍÐÅÒÁÔÕÒÅÓ ×ÅÒÅ ×ÁÒÍÅÒȟ ÔÏ ÓÕÍÍÅÒ ÇÒÏ×ÔÈ 
ÁÓ ÏÖÅÒÁÌÌ ÔÅÍÐÅÒÁÔÕÒÅÓ ÄÅÃÒÅÁÓÅÄȟ ÅØÃÅÐÔ ÉÎ ÏÎÅ ÕÎÉÔȢ 4ÅÍÐÅÒÁÔÕÒÅ ÒÅÃÏÎÓÔÒÕÃÔÉÏÎÓ ÆÒÏÍ 3ÅÙȤ
ÍÏÕÒ )ÓÌÁÎÄ ÒÅÖÅÁÌ ÅØÐÅÃÔÅÄ ÃÏÏÌÉÎÇ ÔÒÅÎÄÓȟ ÄÅÃÌÉÎÉÎÇ ÆÒÏÍ ρυЈ# ÔÏ υЈ# ÄÕÒÉÎÇ ÔÈÅ %ÏÃÅÎÅȢ )Î 
ÃÏÎÔÒÁÓÔȟ +ÉÎÇ 'ÅÏÒÇÅ )ÓÌÁÎÄ /ÌÉÇÏÃÅÎÅ ÄÅÐÏÓÉÔÓ ÐÒÅÓÅÎÔ Á ÓÔÒÉËÉÎÇ ÐÁÒÁÄÏØ ×ÈÅÒÅ 
,ÅÏÃÌÕÎÉÐÅÃÔÅÎ ÇÁÚÄÚÉÃËÉÉ ÒÅÃÏÒÄÓ ÍÉÎÉÍÕÍ ÔÅÍÐÅÒÁÔÕÒÅÓ ÒÅÁÃÈÉÎÇ ÅØÐÅÃÔÅÄ ÎÅÁÒ-ÆÒÅÅÚÉÎÇ ÖÁÌȤ
ÕÅÓ ɉπЈ#Ɋȟ ÙÅÔ ÃÅÒÔÁÉÎ ÕÎÉÔÓ ÙÉÅÌÄ ÔÅÍÐÅÒÁÔÕÒÅÓ ÅØÃÅÅÄÉÎÇ ρυЈ#ɂ×ÁÒÍÅÒ ÔÈÁÎ ÐÅÁË %ÏÃÅÎÅ ÃÏÎȤ
ÄÉÔÉÏÎÓȢ 4ÈÅ ÁÎÏÍÁÌÏÕÓ /ÌÉÇÏÃÅÎÅ ÔÅÍÐÅÒÁÔÕÒÅ ÓÉÇÎÁÔÕÒÅÓ ÒÅÑÕÉÒÅ ÆÕÒÔÈÅÒ ÉÎÖÅÓÔÉÇÁÔÉÏÎ ÔÏ ÕÎȤ
ÄÅÒÓÔÁÎÄ !ÎÔÁÒÃÔÉÃ ÐÏÓÔ-ÇÌÁÃÉÁÔÉÏÎ ÃÌÉÍÁÔÅ ÄÙÎÁÍÉÃÓ ÁÎÄ ÔÈÅÉÒ ÉÍÐÌÉÃÁÔÉÏÎÓ ÆÏÒ ÉÎÔÅÒÐÒÅÔÉÎÇ 
ÁÎÃÉÅÎÔ ÐÏÌÁÒ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÒÅÃÏÒÄÓȢ 
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Inferring cephalopod diversity of Southeast Asia from accessible natural history collections 
 

Anya Roopa Gajanur1, Tan Siong Kiat2, Eric J. Hilton1 & Zeehan Jaafar3 
1Natural Resources, Virginia Institute of Marine Science, College of William & Mary,  
2Lee Kong Chian Natural History Museum, National University of Singapore,  
3Department of Biological Sciences, National University of Singapore 
Email: aroopagajanur@vims.edu 

4ÈÅ ÄÉÖÅÒÓÅ ÍÁÒÉÎÅ ÅÃÏÓÙÓÔÅÍÓ ÏÆ 3ÏÕÔÈÅÁÓÔ !ÓÉÁ ÈÏÓÔ ÎÕÍÅÒÏÕÓ ÃÅÐÈÁÌÏÐÏÄ ÓÐÅÃÉÅÓȟ ÂÕÔ ÃÏÍÐÒÅÈÅÎȤ
ÓÉÖÅ ÄÁÔÁ ÏÎ ÔÈÅÉÒ ÄÉÖÅÒÓÉÔÙ ÁÎÄ ÄÉÓÔÒÉÂÕÔÉÏÎ ÒÅÍÁÉÎ ÌÉÍÉÔÅÄȢ 4ÈÉÓ ÉÎÆÏÒÍÁÔÉÏÎ ÇÁÐ ÃÁÎ ÈÉÎÄÅÒ ÃÏÎÓÅÒÖÁȤ
ÔÉÏÎ ÅÆÆÏÒÔÓȟ ÅÓÐÅÃÉÁÌÌÙ ÓÉÎÃÅ ÔÈÅ ÉÍÐÁÃÔÓ ÏÆ ÃÏÁÓÔÁÌ ÕÒÂÁÎÉÚÁÔÉÏÎȟ ÃÌÉÍÁÔÅ ÃÈÁÎÇÅȟ ÁÎÄ ПÉÓÈÅÒÉÅÓ ÏÎ ÃÅÐÈÁÌÏÐÏÄÓ ÉÎ 3ÏÕÔÈÅÁÓÔ 
!ÓÉÁÎ ÃÏÕÎÔÒÉÅÓȟ ÌÉËÅ 3ÉÎÇÁÐÏÒÅȟ ÁÒÅ ÓÔÉÌÌ ÕÎËÎÏ×ÎȢ 4ÈÕÓȟ ÐÒÅÓÅÒÖÅÄ ÓÐÅÃÉÍÅÎÓ ÏÆ ÃÅÐÈÁÌÏÐÏÄÓ ÉÎ ÔÈÅ :ÏÏÌÏÇÉÃÁÌ 2ÅÆÅÒÅÎÃÅ 
#ÏÌÌÅÃÔÉÏÎ ɉ:2#Ɋ ÏÆ ÔÈÅ ,ÅÅ +ÏÎÇ #ÈÉÁÎ .ÁÔÕÒÁÌ (ÉÓÔÏÒÙ -ÕÓÅÕÍȟ .ÁÔÉÏÎÁÌ 5ÎÉÖÅÒÓÉÔÙ ÏÆ 3ÉÎÇÁÐÏÒÅ ×ÅÒÅ ÅØÁÍÉÎÅÄ ÔÏ ÂÅÔÔÅÒ 
ÕÎÄÅÒÓÔÁÎÄ ÒÅÇÉÏÎÁÌ ÃÅÐÈÁÌÏÐÏÄ ÂÉÏÄÉÖÅÒÓÉÔÙȟ ×ÉÔÈ Á ÆÏÃÕÓ ÏÎ ÔÁØÁ ÆÒÏÍ 3ÉÎÇÁÐÏÒÅȢ 3ÐÅÃÉÍÅÎÓ ÆÒÏÍ 3ÏÕÔÈÅÁÓÔ !ÓÉÁ ÉÎ ÃÏÌÌÅÃÔÉÏÎÓ 
ÏÆ ÍÕÓÅÕÍÓ ÉÎ ÔÈÅ 5ÎÉÔÅÄ 3ÔÁÔÅÓȟ ÓÕÃÈ ÁÓ ÔÈÅ 9ÁÌÅ 0ÅÁÂÏÄÙ -ÕÓÅÕÍȟ ÔÈÅ 3ÍÉÔÈÓÏÎÉÁÎȟ ÁÎÄ ÔÈÅ 6ÏÓÓ -ÁÒÉÎÅ )ÎÖÅÒÔÅÂÒÁÔÅ #ÏÌȤ
ÌÅÃÔÉÏÎȟ ×ÅÒÅ ÁÌÓÏ ÅØÁÍÉÎÅÄ ÔÏ ÏÂÔÁÉÎ ÃÏÍÐÁÒÁÔÉÖÅ ÍÁÔÅÒÉÁÌȢ ! ÔÏÔÁÌ ÏÆ ρρππ ÐÒÅÓÅÒÖÅÄ ÓÐÅÃÉÍÅÎÓ ×ÅÒÅ ÄÉÇÉÔÉÚÅÄȟ ÁÎÄ ÓÐÅÃÉÅÓ 

ÉÄÅÎÔÉПÉÃÁÔÉÏÎȟ ÍÏÒÐÈÏÍÅÔÒÉÃȟ ÁÎÄ ÄÉÓÔÒÉÂÕÔÉÏÎ ÄÁÔÁ ×ÅÒÅ ÃÏÌÌÅÃÔÅÄȠ 
ψρ ÓÐÅÃÉÅÓ ÁÃÒÏÓÓ ρυ ÆÁÍÉÌÉÅÓ ×ÅÒÅ ÒÅÃÏÒÄÅÄȢ 4ÈÅ :2# ÃÏÎÓÉÓÔÓ ÏÆ Á ÄÉȤ
ÖÅÒÓÅ ÁÓÓÅÍÂÌÁÇÅ ÏÆ ×ÅÌÌ-ÄÏÃÕÍÅÎÔÅÄ ÁÎÄ ÌÅÓÓÅÒ-ËÎÏ×Î ÃÏÁÓÔÁÌ ÁÎÄ 
ÄÅÅÐ-ÓÅÁ ÓÐÅÃÉÅÓȢ 4ÈÉÓ ÉÎÃÌÕÄÅÓ ÓÏÍÅ ÎÅ× ÒÅÃÏÒÄÓ ÆÏÒ 3ÉÎÇÁÐÏÒÅȟ ÓÕÃÈ ÁÓ 
)ÎÉÏÔÅÕÔÈÉÓ ÍÁÃÕÌÏÓÁ ÁÎÄ -ÁÃÒÏÃÈÌÁÅÎÁ ×ÉÎË×ÏÒÔÈÉȟ ÁÓ ×ÅÌÌ ÁÓ ÔÈÅ 
ÇÌÏÂÁÌÌÙ ÌÁÒÇÅÓÔ ÃÏÌÌÅÃÔÉÏÎ ɉÎЀσρɊ ÏÆ Ȱ/ÃÔÏÐÕÓȱ ÃÆȢ ÆÁÖÏÎÉÕÓ ÃÏÌÌÅÃÔÅÄ ÆÒÏÍ 
3ÉÎÇÁÐÏÒÅȢ -ÁÎÙ ÓÐÅÃÉÅÓ ÄÉÇÉÔÉÚÅÄ ÉÎ ÔÈÅ ÃÏÌÌÅÃÔÉÏÎȟ ÉÎÃÌÕÄÉÎÇ ÔÈÏÓÅ ÍÅÎȤ
ÔÉÏÎÅÄ ÁÂÏÖÅȟ ÌÁÃË ÄÅÔÁÉÌÅÄ ÍÏÒÐÈÏÌÏÇÉÃÁÌ ÄÅÓÃÒÉÐÔÉÏÎÓ ÉÎ ÔÈÅ ÌÉÔÅÒÁÔÕÒÅȢ 
4ÈÕÓȟ ÔÈÉÓ ÒÅÖÉÅ× ÏÆ ÔÈÅ ,+#.(- :ÏÏÌÏÇÉÃÁÌ 2ÅÆÅÒÅÎÃÅ #ÏÌÌÅÃÔÉÏÎ ×ÉÌÌ 
ÆÏÒÍ ÔÈÅ ÂÁÓÉÓ ÆÏÒ ÁÎ ÁÎÎÏÔÁÔÅÄ ÃÈÅÃËÌÉÓÔ ÏÆ 3ÉÎÇÁÐÏÒÅÁÎ #ÅÐÈÁÌÏÐÏÄÁȟ 
ÉÎÃÌÕÄÉÎÇ ÒÅÐÒÅÓÅÎÔÁÔÉÖÅ ÉÍÁÇÅÓ ÏÆ ÓÐÅÃÉÍÅÎÓ ÁÎÄ ÄÉÆÆÅÒÅÎÔÉÁÌ ÄÉÁÇÎÏÓÔÉÃÓ 
×ÈÅÒÅ ÎÅÃÅÓÓÁÒÙȢ 4ÈÉÓ ÉÍÐÒÏÖÅÍÅÎÔ ÉÎ ÔÈÅ ÔÁØÏÎÏÍÉÃ ÒÅÓÏÌÕÔÉÏÎ ÏÆ ÔÈÅ 
ÃÏÌÌÅÃÔÉÏÎ ×ÉÌÌ ÈÅÌÐ ÕÐÄÁÔÅ ÁÎÄ ÃÏÎÔÒÉÂÕÔÅ ÔÏ 3ÉÎÇÁÐÏÒÅÁÎ ÁÎÄ ÒÅÇÉÏÎÁÌ 
ÄÉÖÅÒÓÉÔÙ ÄÁÔÁÂÁÓÅÓȢ 4ÈÅ ÏÕÔÃÏÍÅ ÏÆ ÔÈÉÓ ÓÔÕÄÙ ÐÒÏÖÉÄÅÓ Á ПÉÒÍ ÆÏÕÎÄÁÔÉÏÎ 
ÆÏÒ ÆÕÔÕÒÅ ×ÏÒË ÏÎ ÃÅÐÈÁÌÏÐÏÄÓȟ ×ÈÉÌÅ ÂÒÏÁÄÌÙ ÃÏÎÔÒÉÂÕÔÉÎÇ ÔÏ ÔÈÅ ÃÏÎÓÅÒȤ
ÖÁÔÉÏÎ ÏÆ ÍÁÒÉÎÅ ÒÅÓÏÕÒÃÅÓ ×ÉÔÈÉÎ 3ÉÎÇÁÐÏÒÅ ÁÎÄ 3ÏÕÔÈÅÁÓÔ !ÓÉÁȢ 

Exploring the growth of deep-sea bivalves in areas of potential seafloor mining 
 

Lauren Geiser1, Crispin T.S. Little1, Adrian Glover2 &  Clare Woulds3 
1School of Earth and Environment, University of Leeds, Leeds, UK, 
2Department of Life Sciences, Natural History Museum, London, UK, 
3School of Geography, University of Leeds, Leeds, UK 
Email: eelg@leeds.ac.uk 
 

4ÈÅ #ÌÁÒÉÏÎ #ÌÉÐÐÅÒÔÏÎ :ÏÎÅ ɉ##:Ɋ ÉÓ Á ÒÅÇÉÏÎ ÏÆ ÔÈÅ 0ÁÃÉПÉÃ /ÃÅÁÎ ÃÕÒÒÅÎÔÌÙ ÂÅÉÎÇ ÔÁÒÇÅÔÅÄ ÆÏÒ 
ÄÅÅÐ-ÓÅÁ ÍÉÎÉÎÇ ÄÕÅ ÔÏ ÉÔÓ ÅØÃÅÐÔÉÏÎÁÌÌÙ ÈÉÇÈ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ÏÆ ÐÏÌÙÍÅÔÁÌÌÉÃ ÎÏÄÕÌÅÓȢ &ÏÕÎÄ ÏÎ 
ÔÈÅ ÁÂÙÓÓÁÌ ÓÅÁПÌÏÏÒ ÁÔ ÄÅÐÔÈÓ ÏÆ τȟπππɀφȟπππ ÍÅÔÅÒÓȟ ÔÈÅÓÅ ÎÏÄÕÌÅÓ ÃÏÎÔÁÉÎ ÅÃÏÎÏÍÉÃÁÌÌÙ ÖÁÌÕÁȤ
ÂÌÅ ÍÉÎÅÒÁÌÓ ÓÕÃÈ ÁÓ ÃÏÐÐÅÒȟ ÃÏÂÁÌÔȟ ÁÎÄ ÎÉÃËÅÌȢ )ÍÐÏÒÔÁÎÔÌÙȟ ÔÈÅÙ ÁÌÓÏ ÓÅÒÖÅ ÁÓ ÏÎÅ ÏÆ ÔÈÅ 
ÆÅ× ÈÁÒÄ ÓÕÂÓÔÒÁÔÅÓ ÉÎ ÔÈÉÓ ÖÁÓÔ ÓÅÄÉÍÅÎÔÁÒÙ ÅÎÖÉÒÏÎÍÅÎÔȟ ÏÆÆÅÒÉÎÇ ÄÉÖÅÒÓÅ ÍÉÃÒÏÈÁÂÉÔÁÔÓ 
ÔÈÁÔ ÓÕÐÐÏÒÔ Á ÒÁÎÇÅ ÏÆ ÂÅÎÔÈÉÃ ÆÁÕÎÁɂÂÏÔÈ ÏÎ ÔÈÅÉÒ ÓÕÒÆÁÃÅÓȟ ×ÉÔÈÉÎ ÔÈÅÉÒ ÃÒÅÖÉÃÅÓȟ ÁÎÄ ÉÎ ÔÈÅ ÓÕÒÒÏÕÎÄÉÎÇ ÓÅÄÉÍÅÎÔȢ 
!ÍÏÎÇ ÔÈÅÓÅ ÏÒÇÁÎÉÓÍÓȟ ÂÉÖÁÌÖÅ ÍÏÌÌÕÓÃÓ ÁÒÅ ÐÁÒÔÉÃÕÌÁÒÌÙ ÁÂÕÎÄÁÎÔȢ "ÉÖÁÌÖÅÓ ÇÒÏ× ÂÙ ÁÃÃÒÅÔÉÏÎȟ ÁÄÄÉÎÇ ÎÅ× ÓÈÅÌÌ ÍÁÔÅÒÉÁÌ ÁÔ 
ÔÈÅ ÇÒÏ×ÔÈ ÍÁÒÇÉÎȟ ×ÈÉÃÈ ÐÒÏÄÕÃÅÓ ÃÏÎÓÅÃÕÔÉÖÅ ÇÒÏ×ÔÈ ÌÉÎÅÓȢ 4ÈÉÓ ÐÒÏÃÅÓÓ ÉÓ ÉÎПÌÕÅÎÃÅÄ ÂÙ Á ÃÏÍÂÉÎÁÔÉÏÎ ÏÆ ÅÎÖÉÒÏÎÍÅÎÔÁÌ 
ÆÁÃÔÏÒÓ ɉÅȢÇȢȟ ×ÁÔÅÒ ÔÅÍÐÅÒÁÔÕÒÅȟ ÆÏÏÄ ÁÖÁÉÌÁÂÉÌÉÔÙ ÁÎÄ ÑÕÁÌÉÔÙɊ ÁÎÄ ÅÎÄÏÇÅÎÏÕÓ ÂÉÏÌÏÇÉÃÁÌ ÒÈÙÔÈÍÓȢ 4ÈÅ ÓÔÕÄÙ ÏÆ ÔÈÅÓÅ ÇÒÏ×ÔÈ 
ÐÁÔÔÅÒÎÓɂËÎÏ×Î ÁÓ ÓÃÌÅÒÏÃÈÒÏÎÏÌÏÇÙɂÈÁÓ ÔÒÁÄÉÔÉÏÎÁÌÌÙ ÆÏÃÕÓÅÄ ÏÎ ÓÈÁÌÌÏ×-×ÁÔÅÒ ÓÐÅÃÉÅÓȟ ×ÈÉÃÈ ÁÒÅ ÌÁÒÇÅÒ ÁÎÄ ÅØÈÉÂÉÔ 
ÇÒÏ×ÔÈ ÏÎ ÔÉÄÁÌȟ ÄÁÉÌÙȟ ÍÏÎÔÈÌÙȟ ÓÅÁÓÏÎÁÌȟ ÏÒ ÁÎÎÕÁÌ ÃÙÃÌÅÓȢ 4ÈÉÓ ÒÅÓÅÁÒÃÈ ÓÅÅËÓ ÔÏ ÅØÔÅÎÄ ÓÃÌÅÒÏÃÈÒÏÎÏÌÏÇÉÃÁÌ ÔÅÃÈÎÉÑÕÅÓ ÔÏ 
ÄÅÅÐ-ÓÅÁ ÂÉÖÁÌÖÅÓ ÆÒÏÍ ÔÈÅ ##:ȟ ÍÁÎÙ ÏÆ ×ÈÉÃÈ ÁÒÅ ÎÅ×ÌÙ ÄÉÓÃÏÖÅÒÅÄ ÏÒ ÒÅÍÁÉÎ ÕÎÄÅÓÃÒÉÂÅÄȟ ÔÏ ÉÎÖÅÓÔÉÇÁÔÅ ÁÇÅȟ ÇÒÏ×ÔÈ ÒÁÔÅÓȟ 
ÁÎÄ ÌÏÎÇÅÖÉÔÙȢ 'ÉÖÅÎ ÔÈÅ ÒÅÌÁÔÉÖÅÌÙ ÓÔÁÂÌÅ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÃÏÎÄÉÔÉÏÎÓ ÏÆ ÔÈÅ ÁÂÙÓÓÁÌ 

##:ȟ ÉÔ ÒÅÍÁÉÎÓ ÕÎÃÅÒÔÁÉÎ ×ÈÅÔÈÅÒ ÔÈÅÓÅ 
ÂÉÖÁÌÖÅÓ ÅØÈÉÂÉÔ ÄÉÓÃÅÒÎÉÂÌÅ ÉÎÔÅÒÎÁÌ ÇÒÏ×ÔÈ 
ÐÁÔÔÅÒÎÓȢ 4Ï ÁÄÄÒÅÓÓ ÔÈÉÓȟ ÃÏÎÖÅÎÔÉÏÎÁÌ 
ÓÃÌÅÒÏÃÈÒÏÎÏÌÏÇÉÃÁÌ ÍÅÔÈÏÄÓɂÓÕÃÈ ÁÓ 
ÓÈÅÌÌ ÃÒÏÓÓ-ÓÅÃÔÉÏÎÉÎÇ ÁÎÄ ÓÔÁÉÎÉÎÇɂÈÁÖÅ 
ÂÅÅÎ ÁÄÁÐÔÅÄ ÔÏ ÁÃÃÏÍÍÏÄÁÔÅ ÔÈÅ ÓÍÁÌÌ 
ÓÉÚÅ ÁÎÄ ÆÒÁÇÉÌÉÔÙ ÏÆ ÔÈÅÓÅ ÄÅÅÐ-ÓÅÁ ÓÐÅÃÉȤ
ÍÅÎÓȢ 0ÒÅÌÉÍÉÎÁÒÙ ПÉÎÄÉÎÇÓ ÆÒÏÍ ÔÈÅÓÅ 
ÍÅÔÈÏÄÏÌÏÇÉÃÁÌ ÁÄÁÐÔÁÔÉÏÎÓ ÁÒÅ ÐÒÅÓÅÎÔÅÄ 
ÁÎÄ ÄÉÓÃÕÓÓÅÄȢ 
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Morphological variation of Nucella lapillus with geographical region; a study 

using computer-vision AI 
 

Holly Hamilton1, Philip Fenberg1, Jack Hollister2  
1School of Ocean and Earth Science, National Oceanography Centre, University of Southampton, 
Southampton, UK 
2Natural History Museum, London, UK 
  Email: hsh1g21@soton.ac.uk 
 

.ÕÃÅÌÌÁ ÌÁÐÉÌÌÕÓ ÁÒÅ ÐÒÅÄÁÔÏÒÙ ÇÁÓÔÒÏÐÏÄÓ ÆÏÕÎÄ ÁÃÒÏÓÓ ÔÈÅ ÌÉÔÔÏÒÁÌ ÚÏÎÅ ÏÆ ÔÈÅ .ÏÒÔÈ !ÔÌÁÎÔÉÃȟ 
ÓÐÁÎÎÉÎÇ ÆÒÏÍ .ÏÒ×ÁÙ ÔÏ 0ÏÒÔÕÇÁÌ ÉÎ ÔÈÅ ÅÁÓÔȟ ÁÎÄ 3ÏÕÔÈÅÒÎ ,ÁÂÒÁÄÏÒ ÔÏ .Å× 9ÏÒË ÉÎ ÔÈÅ 
×ÅÓÔȢ 4ÈÒÏÕÇÈÏÕÔ ÈÉÓ ÃÁÒÅÅÒȟ *Ȣ (Ȣ #ÒÏÔÈÅÒÓ ɉÁ ÐÁÓÔ ÍÅÍÂÅÒ ÏÆ ÔÈÅ #ÏÕÎÃÉÌ ÏÆ -3, - %ÄȢɊ ÅØÔÅÎȤ
ÓÉÖÅÌÙ ÃÏÌÌÅÃÔÅÄ .ÕÃÅÌÌÁ ÓÐÅÃÉÍÅÎÓ ÆÒÏÍ ÁÃÒÏÓÓ ÔÈÉÓ ÅÎÔÉÒÅ ÄÉÓÔÒÉÂÕÔÉÏÎȢ 4ÈÅÓÅ ÓÐÅÃÉÍÅÎÓ ÈÁÖÅ 
ÂÅÅÎ ÕÓÅÄ ÔÏ ÃÏÍÐÒÅÈÅÎÓÉÖÅÌÙ ÓÔÕÄÙ ÐÁÔÔÅÒÎÓ ÏÆ ÓÈÅÌÌ ÓÈÁÐÅ ÁÎÄ ÓÉÚÅ ×ÉÔÈ ÅÎÖÉÒÏÎÍÅÎÔÁÌ 
ÅØÐÏÓÕÒÅȟ ÂÕÔ ÒÅÓÅÁÒÃÈ ÈÁÓ ÎÏÔ ÙÅÔ ÉÄÅÎÔÉПÉÅÄ ×ÈÅÔÈÅÒ ÍÏÒÐÈÏÌÏÇÉÃÁÌ ÖÁÒÉÁÔÉÏÎ ÅØÉÓÔÓ ÁÃÒÏÓÓ 
ÒÅÇÉÏÎÓ ÏÆ ÔÈÅ ÓÐÅÃÉÅÓȭ ÇÌÏÂÁÌ ÄÉÓÔÒÉÂÕÔÉÏÎȢ 3ÈÏÕÌÄ ÖÁÒÉÁÔÉÏÎ ÏÃÃÕÒ ×ÉÔÈ ÒÅÇÉÏÎȟ ÐÁÒÔÉÃÕÌÁÒÌÙ 
×ÉÔÈ ÌÁÔÉÔÕÄÅȟ ÔÈÉÓ ÓÔÕÄÙ ×ÉÌÌ ÈÅÌÐ ÔÏ ÉÄÅÎÔÉÆÙ ÐÏÔÅÎÔÉÁÌ ÉÍÐÁÃÔÓ ÏÆ ÆÕÔÕÒÅ ÃÌÉÍÁÔÅ ×ÁÒÍÉÎÇȟ 
ÁÓ ÃÌÉÍÁÔÅ ÃÈÁÎÇÅ ÃÁÕÓÅÓ ÓÈÉÆÔÓ ÉÎ ÔÈÅ ÇÌÏÂÁÌ ÄÉÓÔÒÉÂÕÔÉÏÎÓ ÏÆ ÓÏÍÅ ÓÐÅÃÉÅÓȢ 3ÔÁÔÉÏÎÓ ×ÅÒÅ ÇÒÏÕÐÅÄ ÁÃÃÏÒÄÉÎÇ ÔÏ ÔÈÅ ÒÅÇÉÏÎÓ 
ÏÕÔÌÉÎÅÄ ÂÙ #ÒÏÔÈÅÒÓȭȟ ×ÉÔÈ ÔÈÅÉÒ ÅØÐÏÓÕÒÅ ÌÅÖÅÌÓȟ ÄÅÒÉÖÅÄ ÆÒÏÍ ÔÈÅ ÓÁÍÅ ÒÅÓÅÁÒÃÈȟ ÂÅÉÎÇ ÁÃÃÏÕÎÔÅÄ ÆÏÒ ×ÈÅÎ ÓÉÔÅÓ ×ÅÒÅ ÃÈÏÓÅÎ 
ÆÏÒ ÓÁÍÐÌÉÎÇȢ 'ÅÏÇÒÁÐÈÉÃÁÌ ÐÒÏØÉÍÉÔÙ ×ÁÓ ÁÌÓÏ ÁÃÃÏÕÎÔÅÄ ÆÏÒȟ ×ÉÔÈ ÓÉÔÅÓ ÃÈÏÓÅÎ ×ÈÅÒÅ ÔÈÅ ÁÒÅÁÓ ×ÅÒÅ ÇÅÏÇÒÁÐÈÉÃÁÌÌÙ ÃÌÏÓÅÒȟ 
ÂÕÔ ÓÔÉÌÌ ÖÁÒÙÉÎÇ ÉÎ ÅØÐÏÓÕÒÅȢ 4ÈÉÒÔÙ-ÎÉÎÅ ÓÔÁÔÉÏÎÓ ×ÅÒÅ ÓÁÍÐÌÅÄȟ ÆÒÏÍ ÁÃÒÏÓÓ ÔÈÅ ÅÎÔÉÒÅ ÇÅÏÇÒÁÐÈÉÃÁÌ ÄÉÓÔÒÉÂÕÔÉÏÎȟ ÁÎÄ ÆÒÏÍ 
ÁÒÅÁÓ ÏÆ ÈÉÇÈ ÁÎÄ ÌÏ× ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÅØÐÏÓÕÒÅȢ &ÏÒ ÅÁÃÈ ÓÔÁÔÉÏÎȟ ρππ ÓÐÅÃÉÍÅÎÓ ×ÅÒÅ ÐÈÏÔÏÇÒÁÐÈÅÄ ɉ×ÉÔÈ ÁÔ ÌÅÁÓÔ ÓÉØ ÐÈÏÔÏȤ
ÇÒÁÐÈÓ ÔÁËÅÎ ÁÔ ÄÉÆÆÅÒÅÎÔ ÆÏÃÁÌ ÌÅÎÇÔÈÓ ×ÈÉÃÈ ×ÉÌÌ ÓÕÂÓÅÑÕÅÎÔÌÙ ÂÅ ÓÔÁÃËÅÄ ÔÏ ÐÒÏÄÕÃÅ ÏÎÅ ÉÍÁÇÅɊȢ 7ÈÅÒÅ ρππ ÓÐÅÃÉÍÅÎÓ ×ÅÒÅȤ
ÎȭÔ ÁÖÁÉÌÁÂÌÅ ÆÏÒ Á ÓÉÔÅȟ ÁÌÌ ÓÐÅÃÉÍÅÎÓ ÆÒÏÍ ÔÈÁÔ ÓÔÁÔÉÏÎ ×ÅÒÅ ÐÈÏÔÏÇÒÁÐÈÅÄȢ 4ÈÅÓÅ ПÉÎÁÌÉÓÅÄ ÉÍÁÇÅÓ ×ÉÌÌ ÂÅ ÕÓÅÄ ÔÏ ÔÒÁÉÎ Á ÃÏÍȤ
ÐÕÔÅÒ ÖÉÓÉÏÎ !) ÍÏÄÅÌȟ ÉÎÔÏ ×ÈÉÃÈ ÉÍÁÇÅÓ ×ÉÌÌ ÂÅ ÆÅÄ ÆÏÒ ÃÌÁÓÓÉПÉÃÁÔÉÏÎȢ ! ÈÅÁÔÍÁÐ ×ÉÌÌ ÂÅ ÐÒÏÄÕÃÅÄ ÏÆ ×ÈÉÃÈ ÁÒÅÁÓȟ ÉÆ ÁÎÙȟ ÁÒÅ 
ÕÓÅÄ ÔÏ ÄÅÔÅÒÍÉÎÅ ÐÁÔÔÅÒÎÓ ÏÆ ÍÏÒÐÈÏÌÏÇÉÃÁÌ ÖÁÒÉÁÔÉÏÎȢ 7Å ÈÙÐÏÔÈÅÓÉÓÅ ÔÈÁÔ ÓÐÅÃÉÍÅÎÓ ÃÏÌÌÅÃÔÅÄ ÁÔ ÔÈÅ ÒÁÎÇÅ ÅÄÇÅÓ ÏÆ ÔÈÅ ÓÐÅȤ
ÃÉÅÓȭ ÄÉÓÔÒÉÂÕÔÉÏÎ ×ÉÌÌ ÅØÈÉÂÉÔ ÓÉÇÎÉПÉÃÁÎÔÌÙ ÄÉÆÆÅÒÅÎÔ ÍÏÒÐÈÏÌÏÇÉÃÁÌ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃÓ ÔÈÁÎ ÔÈÏÓÅ ÃÏÌÌÅÃÔÅÄ ×ÉÔÈÉÎ ÔÈÅ ÃÅÎÔÒÁÌ ÁÒÅÁÓ 
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'ÒÅÅÎ ÁÎÄ ÂÌÕÅ ÃÏÌÏÕÒÓ ÁÒÅ ÓÕÒÐÒÉÓÉÎÇÌÙ ÒÁÒÅ ÉÎ ÔÈÅ ÁÎÉÍÁÌ ËÉÎÇÄÏÍ ÁÎÄ 
ÇÒÅÅÎȾÂÌÕÅ ÐÉÇÍÅÎÔÓ ÁÒÅ ÅÖÅÎ ÒÁÒÅÒȢ &Å× ÈÁÖÅ ÂÅÅÎ ÉÄÅÎÔÉПÉÅÄ ÉÎ -ÏÌÌÕÓÃÁ ÁÎÄ 
ÎÏÎÅ ÆÒÏÍ ÔÈÅ "ÉÖÁÌÖÉÁȢ 7ÈÅÒÅ ÔÈÅÓÅ ÒÁÒÅ ÃÏÌÏÕÒÓ ÄÏ ÏÃÃÕÒȟ ÉÔ ÉÓ ÎÏÔ ËÎÏ×Î 
×ÈÅÔÈÅÒ ÔÈÅÙ ÁÒÅ ÄÕÅ ÔÏ ÔÈÅ ÓÁÍÅ ÐÉÇÍÅÎÔÓ ÓÈÁÒÅÄ ÁÃÒÏÓÓ ÔÁØÏÎÏÍÉÃ ÇÒÏÕÐÓȟ 
ÓÉÎÃÅ ÓÉÍÉÌÁÒ ÓÈÅÌÌ ÃÏÌÏÕÒÓ ÃÁÎ ÁÒÉÓÅ ÆÒÏÍ ÄÉÆÆÅÒÅÎÔ ÐÉÇÍÅÎÔÓ ÁÎÄ ÁÒÅ ÎÏÔ ÎÅÃȤ
ÅÓÓÁÒÉÌÙ ÈÏÍÏÌÏÇÏÕÓȢ )ÄÅÎÔÉÆÙÉÎÇ ÔÈÅÓÅ ÐÉÇÍÅÎÔÓ ÁÎÄ ÄÅÔÅÒÍÉÎÉÎÇ ÈÏ× 
ÔÈÅÙ ÁÒÅ ÐÒÏÄÕÃÅÄ ÉÓ ÔÈÅ ПÉÒÓÔ ÓÔÅÐ ÔÏ×ÁÒÄÓ ÕÎÄÅÒÓÔÁÎÄÉÎÇ ÈÏ× ÁÎÄ ×ÈÙ 
ÔÈÅÓÅ ÕÎÕÓÕÁÌȟ ÁÎÄ ÐÏÓÓÉÂÌÙ ÍÅÔÁÂÏÌÉÃÁÌÌÙ ÃÏÓÔÌÙȟ ÐÉÇÍÅÎÔÓ ÈÁÖÅ ÅÖÏÌÖÅÄȢ 
2ÁÍÁÎ ÓÐÅÃÔÒÏÓÃÏÐÙ ×ÁÓ ÕÓÅÄ ÔÏ ÉÎÖÅÓÔÉÇÁÔÅ ÓÌÉÄÅ-ÍÏÕÎÔÅÄ ÒÅÓÉÎ-ÅÍÂÅÄÄÅÄ 

ÃÒÏÓÓ-ÓÅÃÔÉÏÎÓ ÏÆ Á ÓÉÎÇÌÅ 
ÖÁÌÖÅ ÆÒÏÍ ÔÈÅ ÇÒÅÅÎ ÁÎÄ ÂÌÕÅ ÓÈÅÌÌÓ ÏÆ ρτ ÂÉÖÁÌÖÅ ÓÐÅÃÉÅÓȢ 3ÐÅÃÉÅÓ ×ÅÒÅ 
ÃÈÏÓÅÎ ÔÏ ÒÅПÌÅÃÔ ÔÈÅ ÄÉÖÅÒÓÉÔÙ ÏÆ ÓÈÅÌÌ ÓÔÒÕÃÔÕÒÅÓ ÔÈÁÔ ÃÁÎ ÅØÈÉÂÉÔ ÇÒÅÅÎ ÁÎÄ 
ÂÌÕÅ ÃÏÌÏÕÒÁÔÉÏÎ ɉÐÅÒÉÏÓÔÒÁÃÕÍ ÖÓ ÃÁÌÃÁÒÅÏÕÓ ÓÈÅÌÌɊȟ ÌÏÃÁÔÉÏÎ ÏÆ ÃÏÌÏÕÒ 
ɉÉÎÓÉÄÅ ÏÒ ÏÕÔÓÉÄÅ ÏÆ ÓÈÅÌÌ ÖÁÌÖÅȟ ÏÒ ÌÁÙÅÒÓ ×ÉÔÈÉÎ ÓÈÅÌÌɊ ÁÎÄ ÐÈÙÌÏÇÅÎÅÔÉÃ 
ÄÉÖÅÒÓÉÔÙȢ #ÒÏÓÓ-ÓÅÃÔÉÏÎÓ ÓÈÏ×ÅÄ ÇÒÅÅÎ ÓÈÅÌÌ ÃÏÌÏÕÒ ×ÁÓ ÄÉÓÔÒÉÂÕÔÅÄ ÉÎ ÌÁÙȤ
ÅÒÓ ÉÎ ÔÈÅ ÏÒÇÁÎÉÃ ÐÅÒÉÏÓÔÒÁÃÕÍ ÏÆ ÁÌÌ ÓÐÅÃÉÅÓ ×ÉÔÈ ÅØÔÅÒÎÁÌ ÃÏÌÏÕÒȟ ÁÎÄ ÉÎ 
ÐÒÏÔÅÉÎÁÃÅÏÕÓ ÓÈÅÅÔÓ ÉÎ ÔÈÅ ÃÁÌÃÁÒÅÏÕÓ ÓÈÅÌÌ ÏÆ ÓÐÅÃÉÅÓ ×ÉÔÈ ÉÎÔÅÒÎÁÌ ÃÏÌÏÕÒȢ 
!Ó ÉÎ ÐÒÅÖÉÏÕÓ ÓÔÕÄÉÅÓȟ ÎÏ ÐÉÇÍÅÎÔ ÐÅÁËÓ ×ÅÒÅ ÏÂÓÅÒÖÅÄ ÆÏÒ ÍÏÓÔ ÇÒÅÅÎ 
ÓÈÅÌÌÓ ÕÓÉÎÇ ÌÁÓÅÒÓ ×ÉÔÈ ÅØÃÉÔÁÔÉÏÎ ÁÔ υσςÎÍ ÏÒ χψυÎÍȟ ÉÒÒÅÓÐÅÃÔÉÖÅ ÏÆ ÃÏÌȤ
ÏÕÒ ÌÏÃÁÔÉÏÎȢ -ÏÄÉПÉÅÄ ÃÁÒÏÔÅÎÏÉÄ ÐÉÇÍÅÎÔÓ ×ÅÒÅ ÄÅÔÅÃÔÅÄ ÉÎ ÂÌÕÅ ÓÐÅÃÉÅÓ 
ÁÎÄ ÄÉÓÔÒÉÂÕÔÅÄ ÄÉÆÆÕÓÅÌÙ ÉÎ ÔÈÅ ÃÁÌÃÁÒÅÏÕÓ ÓÈÅÌÌȢ 4ÈÅ ÁÂÓÅÎÃÅ ÏÆ ÄÅÔÅÃÔÁÂÌÅ 
ÇÒÅÅÎ ÐÉÇÍÅÎÔÓ ÓÕÇÇÅÓÔÓ ÔÈÅ ÃÏÌÏÕÒ ÍÁÙ ÂÅ ÓÔÒÕÃÔÕÒÁÌ ÉÎ ÎÁÔÕÒÅȢ 3ÔÒÕÃÔÕÒÁÌ 
ÓÈÅÌÌ ÃÏÌÏÕÒ ÈÁÓ ÏÎÌÙ ÂÅÅÎ ÄÅÍÏÎÓÔÒÁÔÅÄ ÉÎ Á ÈÁÎÄÆÕÌ ÏÆ ÍÏÌÌÕÓÃ ÓÐÅÃÉÅÓ ÁÎÄ 
ÉÓ ÏÎÌÙ ËÎÏ×Î ÔÏ ÏÃÃÕÒ ÉÎ ÏÎÅ ÂÉÖÁÌÖÅ ÍÕÓÓÅÌ ÇÅÎÕÓȢ 4Ï ÁÓÓÅÓÓ ×ÈÅÔÈÅÒ 
ÓÔÒÕÃÔÕÒÁÌ ÃÏÌÏÕÒÓ ÁÒÅ ÍÏÒÅ ×ÉÄÅÓÐÒÅÁÄȟ ×Å ÈÁÖÅ ÂÅÇÕÎ ÔÏ ÁÎÁÌÙÓÅ ÔÈÅ 
ÎÁÎÏÓÔÒÕÃÔÕÒÅ ÏÆ ÇÒÅÅÎ ÓÐÅÃÉÅÓ ×ÉÔÈ ÆÏÃÕÓÓÅÄ ÉÏÎ ÂÅÁÍ ɉ&)"Ɋ-3%- σ$ ÔÏȤ
ÍÏÇÒÁÐÈÙȢ 4ÈÉÓ ×ÉÌÌ ÐÒÏÖÉÄÅ ÁÃÃÕÒÁÔÅ ÏÐÔÉÃÁÌ ÍÏÄÅÌÓ ÏÆ ÁÎÙ ÑÕÁÓÉ-ÏÒÄÅÒÅÄ 
ÎÁÎÏÓÔÒÕÃÔÕÒÅÓ ÉÎ ÂÉÖÁÌÖÅÓ  
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2ÅÔÉÃÕÌÁÔÅ ÅÖÏÌÕÔÉÏÎ ÁÎÄ ÉÔÓ ÅÆÆÅÃÔ ÏÎ ÓÐÅÃÉÁÔÉÏÎ ÁÔÔÒÁÃÔÅÄ ÍÕÃÈ ÁÔÔÅÎÔÉÏÎ 
ÉÎ ÒÅÃÅÎÔ ÙÅÁÒÓȢ )Î ÐÁÒÔÉÃÕÌÁÒȟ ÈÏÍÏÐÌÏÉÄ ÈÙÂÒÉÄ ÓÐÅÃÉÁÔÉÏÎ ɉÈÙÂÒÉÄ ÓÐÅÃÉÁȤ
ÔÉÏÎ ×ÉÔÈÏÕÔ ÔÈÅ ÃÈÁÎÇÅ ÉÎ ÔÈÅ ÃÈÒÏÍÏÓÏÍÁÌ ÎÕÍÂÅÒɊ ÉÓ ÉÎÔÅÎÓÉÖÅÌÙ ÄÉÓȤ
ÃÕÓÓÅÄȟ ÁÌÔÈÏÕÇÈ ÅÍÐÉÒÉÃÁÌ ÃÁÓÅÓ ÁÒÅ ÓÔÉÌÌ ÓÃÁÒÃÅȢ 7Å ÆÏÃÕÓÅÄ ÏÎ ÔÈÅ %ÕȤ
ÈÁÄÒÁ ÐÅÌÉÏÍÐÈÁÌÁ ÓÐÅÃÉÅÓ ÃÏÍÐÌÅØȟ ÃÏÍÐÒÉÓÉÎÇ ρς ÇÅÎÅÔÉÃÁÌÌÙ ÄÉÆÆÅÒÅÎÔÉÁÔȤ
ÅÄ ÌÉÎÅÁÇÅÓȢ )Î Á ÐÒÅÖÉÏÕÓ ÓÔÕÄÙȟ  ×Å  ÒÅÖÅÁÌÅÄ  ÒÅÔÉÃÕÌÁÔÅ  ÅÖÏÌÕÔÉÏÎ  ÉÎ  ÔÈÅ  
%ȢÐÅÌÉÏÍÐÈÁÌÁ ÓÐÅÃÉÅÓ ÃÏÍÐÌÅØȟ ÉÎÃÌÕÄÉÎÇ ÔÈÒÅÅ ÒÅÔÉÃÕÌÁÔÅ ÅÖÅÎÔÓ ÂÅÆÏÒÅ 
ÔÈÅ ÌÉÎÅÁÇÅÓ ÅÓÔÁÂÌÉÓÈÅÄȟ ÁÎÄ ÆÏÕÎÄ ÈÙÂÒÉÄ ÚÏÎÅÓ ÂÅÔ×ÅÅÎ ÍÕÌÔÉÐÌÅ ÐÁÉÒÓ ÏÆ 
ÔÈÅ ÌÉÎÅÁÇÅÓȢ )Î ÔÈÅ ÐÒÅÓÅÎÔ ÓÔÕÄÙȟ ×Å ÃÏÎÄÕÃÔÅÄ ÅØÔÅÎÓÉÖÅ ÓÁÍÐÌÉÎÇ ÁÌÏÎÇ 
ÔÈÅ ÂÏÕÎÄÁÒÙ ÏÆ Ô×Ï ÌÉÎÅÁÇÅÓȟ ÁÎÄ ÏÂÔÁÉÎÅÄ ÇÅÎÏÍÅ-×ÉÄÅ 3.0ÓȢ 4ÈÅ ÒÅȤ
ÓÕÌÔÓ ÃÏÎПÉÒÍÅÄ ÅØÔÅÎÓÉÖÅ ÈÙÂÒÉÄ ÚÏÎÅÓ ÁÌÏÎÇ Á ÒÉÖÅÒȢ &ÕÒÔÈÅÒÍÏÒÅȟ ÉÎÔÅÒȤ
ÅÓÔÉÎÇÌÙȟ ×Å ÆÏÕÎÄ Á ÓÉÔÅ ×ÈÅÒÅ ÈÙÂÒÉÄÉÚÅÄ ÁÎÄ ÕÎÈÙÂÒÉÄÉÚÅÄ ÐÏÐÕÌÁÔÉÏÎÓ 
ÃÏÅØÉÓÔ ÓÙÍÐÁÔÒÉÃÁÌÌÙȢ 4ÈÅ ÒÅÓÕÌÔ ÏÆ ПÌÏ×-ÃÙÔÏÍÅÔÒÙ ÓÕÇÇÅÓÔÅÄ ÔÈÁÔ ×ÈÏÌÅ 
ÇÅÎÏÍÅ ÄÕÐÌÉÃÁÔÉÏÎ ÄÉÄ ÎÏÔ ÏÃÃÕÒȟ Á ÒÅÓÕÌÔ ×ÈÉÃÈ ÒÅÊÅÃÔÓ ÁÌÌÏÐÏÌÙÐÌÏÉÄ ÓÐÅȤ
ÃÉÁÔÉÏÎȢ #ÏÌÌÅÃÔÉÖÅÌÙȟ ÔÈÅÓÅ ÒÅÓÕÌÔÓ ÉÎÄÉÃÁÔÅ ÔÈÅ ÏÃÃÕÒÒÅÎÃÅ ÏÆ ÈÏÍÏÐÌÏÉÄ 
ÈÙÂÒÉÄ ÓÐÅÃÉÁÔÉÏÎ ÉÎ ÔÈÅ %Ȣ ÐÅÌÉÏÍÐÈÁÌÁ ÓÐÅÃÉÅÓ ÃÏÍÐÌÅØȢ 4ÈÅ ÉÍÐÌÉÃÁÔÉÏÎ ÏÆ 
ÔÈÅÓÅ ПÉÎÄÉÎÇÓ ×ÉÌÌ ÂÅ ÄÉÓÃÕÓÓÅÄ ÉÎ ÔÈÅ ÔÁÌËȢ  
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!Ó ÏÎÅ ÏÆ ÔÈÅ ×ÏÒÌÄȭÓ ÌÁÒÇÅÓÔ ÂÒÁÃËÉÓÈ ×ÁÔÅÒ ÈÁÂÉÔÁÔÓȟ ÔÈÅ "ÁÌÔÉÃ 3ÅÁ ÐÒÅÓÅÎÔÓ ÁÎ ÅØÃÅÌȤ
ÌÅÎÔ ÎÁÔÕÒÁÌ ÌÁÂÏÒÁÔÏÒÙ ÆÏÒ ÅØÁÍÉÎÉÎÇ ÔÈÅ ÌÏÎÇ-ÔÅÒÍ ÅÆÆÅÃÔÓ ÏÆ ÌÏ× ÓÁÌÉÎÉÔÙ ÏÎ ÍÁÒÉÎÅ 
ÏÒÇÁÎÉÓÍÓȢ &ÏÒ ÓÈÅÌÌ-ÂÕÉÌÄÉÎÇ ÃÒÅÁÔÕÒÅÓȟ ÔÈÅ ÍÁÉÎÔÅÎÁÎÃÅ ÁÎÄ ÐÒÏÄÕÃÔÉÏÎ ÏÆ ÔÈÅÉÒ ÓÈÅÌÌÓ 
ÃÁÎ ÂÅ ÅÓÐÅÃÉÁÌÌÙ ÃÈÁÌÌÅÎÇÉÎÇȢ 2ÅÄÕÃÅÄ ÁÖÁÉÌÁÂÉÌÉÔÙ ÏÆ ÔÈÅ ÉÏÎÓ ÆÏÒ ÃÁÌÃÉПÉÃÁÔÉÏÎ ÁÎÄ ÐÒÏÌÏÎÇÅÄ ÐÅÒÉÏÄÓ ÏÆ ÁÒÁÇÏÎÉÔÅ ÕÎÄÅÒÓÁÔÕȤ
ÒÁÔÉÏÎ ÃÏÎÓÔÒÁÉÎ ÂÉÏÍÉÎÅÒÁÌÉÓÁÔÉÏÎ ÁÎÄ ÉÎÃÒÅÁÓÅ ÓÕÓÃÅÐÔÉÂÉÌÉÔÙ ÔÏ ÓÈÅÌÌ ÄÉÓÓÏÌÕÔÉÏÎȢ -ÁÎÙ ÓÔÕÄÉÅÓ ÈÁÖÅ ÉÎÖÅÓÔÉÇÁÔÅÄ ÔÈÅ ÃÏÒȤ
ÒÏÓÉÖÅ ÅÆÆÅÃÔÓ ÏÆ ÏÃÅÁÎ ÁÃÉÄÉПÉÃÁÔÉÏÎȟ ÂÕÔ ÆÅ× ÈÁÖÅ ÃÏÎÓÉÄÅÒÅÄ ÔÈÅ ÉÍÐÁÃÔ ÏÆ ÏÃÅÁÎ ÆÒÅÓÈÅÎÉÎÇȢ 7Å ÅØÁÍÉÎÅÄ ÖÁÒÉÁÔÉÏÎÓ ÉÎ ÔÈÅ 
ÓÈÅÌÌ ÔÈÉÃËÎÅÓÓȟ ÓÈÁÐÅ ÁÎÄ ÃÏÎÄÉÔÉÏÎ ÏÆ #ÅÒÁÓÔÏÄÅÒÍÁ ÇÌÁÕÃÕÍ ÃÏÌÌÅÃÔÅÄ ÁÃÒÏÓÓ Á ÔÒÁÎÓÅÃÔ ÏÆ ÔÈÅ ÓÏÕÔÈÅÒÎ "ÁÌÔÉÃ ÓÁÌÉÎÉÔÙ 
ÇÒÁÄÉÅÎÔ ɉσɀρυϸɊȢ #ÏÍÐÁÒÉÓÏÎÓ ×ÅÒÅ ÍÁÄÅ ×ÉÔÈ ÐÏÐÕÌÁÔÉÏÎÓ ÏÆ #Ȣ ÇÌÁÕÃÕÍ ÉÎÈÁÂÉÔÉÎÇ ÄÙÎÁÍÉÃ ÃÏÁÓÔÁÌ ÌÁÇÏÏÎÓ ÉÎ ÔÈÅ 5+ 
ÁÎÄ ÔÈÅ 3ÏÕÔÈ ÏÆ &ÒÁÎÃÅȟ ×ÈÅÒÅ ÓÅÁÓÏÎÁÌ ÓÁÌÉÎÉÔÙ ПÌÕÃÔÕÁÔÉÏÎÓ ÃÁÎ ÒÁÎÇÅ ÆÒÏÍ Ѓχϸ ÔÏ ЄυπϸȢ "ÁÌÔÉÃ ÐÏÐÕÌÁÔÉÏÎÓ ÅØÐÏÓÅÄ ÔÏ 
ÃÏÎÓÉÓÔÅÎÔÌÙ ÌÏ× ÓÁÌÉÎÉÔÙ ÃÏÎÄÉÔÉÏÎÓ ÏÆ Ѓρπϸ ÐÒÏÄÕÃÅ ÓÈÅÌÌÓ ÔÈÁÔ ÁÒÅ ÕÐ ÔÏ ψυȢςϷ ÔÈÉÃËÅÒȟ ÁÎÄ ÄÉÓÔÉÎÃÔÌÙ ÍÏÒÅ ÇÌÏÂÕÌÁÒ 
ÉÎ ÓÈÁÐÅȟ ÔÈÁÎ ÐÏÐÕÌÁÔÉÏÎÓ ÉÎÈÁÂÉÔÉÎÇ ÍÏÒÅ ÖÁÒÉÁÂÌÅ ÓÁÌÉÎÉÔÙ ÃÏÎÄÉÔÉÏÎÓȢ -ÁØÉÍÕÍ ÓÉÚÅȟ ÈÏ×ÅÖÅÒȟ ÁÐÐÅÁÒÓ ÔÏ ÂÅ ÌÉÍÉÔÅÄ ÔÏ 
ÁÐÐÒÏØÉÍÁÔÅÌÙ ςπ ÍÍȟ ÁÒÏÕÎÄ υψϷ ÏÆ ÔÈÅ ÕÓÕÁÌ ÌÅÎÇÔÈ ÒÅÁÃÈÅÄ ÂÙ ÓÐÅÃÉÅÓ ×ÈÅÒÅ ÓÁÌÉÎÉÔÙ ÉÓ ÇÅÎÅÒÁÌÌÙ ЄρπϸȢ 4ÈÉÓ ÓÉÇÎÉПÉȤ
ÃÁÎÔ ÉÎÃÒÅÁÓÅ ÉÎ ÓÈÅÌÌ ÔÈÉÃËÎÅÓÓ ÁÐÐÅÁÒÓ ÃÏÕÎÔÅÒÉÎÔÕÉÔÉÖÅ ÉÎ ÃÏÎÄÉÔÉÏÎÓ ÕÎÆÁÖÏÕÒÁÂÌÅ ÆÏÒ ÂÉÏÍÉÎÅÒÁÌÉÓÁÔÉÏÎȟ ÁÎÄ ÃÏÎÔÒÁÄÉÃÔÓ 
ПÉÎÄÉÎÇÓ ÉÎ "ÁÌÔÉÃ -ÙÔÉÌÕÓȢ "ÕÔȟ ÍÁÄÅ ×ÈÏÌÌÙ ÏÆ ÁÒÁÇÏÎÉÔÅȟ #Ȣ ÇÌÁÕÃÕÍ ÓÈÅÌÌÓ ÁÒÅ ÎÁÔÕÒÁÌÌÙ ÍÏÒÅ ÓÏÌÕÂÌÅ ÔÈÁÎ ÔÈÏÓÅ ÃÏÍÐÏÓÅÄ 

ÏÆ ÃÁÌÃÉÔÅ ÓÕÈ ÁÓ -ÙÔÉÌÕÓ ÓÐÐȢ )ÎÄÅÅÄȟ ÄÉÓÓÏÌÕÔÉÏÎ ×ÁÓ ÏÂÖÉÏÕÓ ÁÎÄ ÅØÔÅÎȤ
ÓÉÖÅ ÏÎ ÔÈÅ ÓÈÅÌÌ ÓÕÒÆÁÃÅ ÏÆ #Ȣ ÇÌÁÕÃÕÍ ÆÒÏÍ "ÁÌÔÉÃ ÓÉÔÅÓȢ 3ÈÅÌÌ ÉÎÔÅÇÒÉÔÙ ÉÓ 
ÖÉÔÁÌ ÔÏ ÂÉÖÁÌÖÅ ÓÕÒÖÉÖÁÌȟ ÐÒÏÖÉÄÉÎÇ ÐÒÏÔÅÃÔÉÏÎ ÔÏ ÔÈÅ ÓÏÆÔ-ÂÏÄÉÅÄ ÁÎÉÍÁÌ 
ÉÎÓÉÄÅ ÆÒÏÍ ÐÒÅÄÁÔÉÏÎ ÁÎÄ ÕÎÆÁÖÏÕÒÁÂÌÅ ÁÍÂÉÅÎÔ ÃÏÎÄÉÔÉÏÎÓȢ 4ÈÉÓ ÓÉÇÎÉПÉȤ
ÃÁÎÔ ÓÈÅÌÌ ÔÈÉÃËÅÎÉÎÇ ÉÓ ÐÒÏÂÁÂÌÙ Á ÃÏÍÐÅÎÓÁÔÏÒÙ ÒÅÓÐÏÎÓÅ ÔÏ ÂÅÔÔÅÒ ÒÅȤ
ÓÉÓÔ ÔÈÅ ÃÏÒÒÏÓÉÖÅ ÌÏ× ÓÁÌÉÎÉÔÙȢ &ÕÔÕÒÅ ÐÒÅÄÉÃÔÅÄ ÄÅÃÌÉÎÅÓ ÉÎ ÔÈÅ ÓÁÌÉÎÉÔÙ 
ÏÆ ÔÈÅ "ÁÌÔÉÃ 3ÅÁȟ ÃÏÕÐÌÅÄ ×ÉÔÈ ÉÎÃÒÅÁÓÉÎÇ ÔÅÍÐÅÒÁÔÕÒÅÓȟ ÐÏÓÅ ÓÉÇÎÉПÉÃÁÎÔ 
ÔÈÒÅÁÔÓ ÔÏ ÏÒÇÁÎÉÓÍÓ ÁÌÒÅÁÄÙ ÌÉÖÉÎÇ ÁÔ ÔÈÅ ÌÉÍÉÔÓ ÏÆ ÔÈÅÉÒ ÔÏÌÅÒÁÎÃÅȢ 5ÎȤ
ÄÅÒÓÔÁÎÄÉÎÇ ÈÏ× ÃÁÌÃÉÆÙÉÎÇ ÏÒÇÁÎÉÓÍÓ ÒÅÓÐÏÎÄ ÔÏ ÌÏ× ÓÁÌÉÎÉÔÙ ÉÓ ËÅÙ ÆÏÒ 
ÁÓÓÅÓÓÉÎÇ ÔÈÅÉÒ ÃÁÐÁÃÉÔÙ ÔÏ ÁÄÁÐÔ ÔÏ ÐÒÅÄÉÃÔÅÄ ÅÐÉÓÏÄÅÓ ÏÆ ÏÃÅÁÎ ÆÒÅÓÈÅÎÉÎÇ 
ÉÎ ÃÏÁÓÔÁÌ ÁÎÄ ÍÁÒÇÉÎÁÌ ÈÁÂÉÔÁÔÓȟ ÁÓ ÐÒÅÃÉÐÉÔÁÔÉÏÎ ÁÎÄ ÉÃÅ ÍÅÌÔ ÃÏÎÔÉÎÕÅ ÔÏ 
ÉÎÃÒÅÁÓÅ ×ÉÔÈ ÃÏÎÔÉÎÕÅÄ ÃÌÉÍÁÔÅ ÃÈÁÎÇÅȢ 
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