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1Š�’þy‹þ�÷¢¡#�é
’þy‹þ�÷¢¡#�¥öì¡y�xÄyöì†þyëûyöìßñ!þ›‚��ˆöì•þîû�²Ìy‹þ#l•þô�÷¢¡#Ð�1930�¤yöì¡�

òò’þy‹þ�ö¤y¤y¥z!�þ�xæþ�xÄyöì†þyëûy!îûÞ�þóó�¥¡�~¥z�÷¢¡#îû�’þzqyî†þÐ�öl˜yîû¡Äyuþ¤�
~îû�îûyhßìyîû� ™yöìîûîû�ˆyöìSéîû�x¤y™yîû”�îû.�G�xy†,þ!•þîû�¤yöìí� !ô¡�îûy‡öì•þ¥z�
öîy™¥ëû�~¥z�÷¢¡#öì•þ�²Ìyí!ô†þèþyöìî�ö�yîû�ö˜Gëûy�¥ëû��¡��’þz!qöì˜îû�î,!kþ�G�
!îlÄyöì¤îû�’þzþ›îûÐ�ˆySé�¥z�¥öì¡y�~¥z�÷¢¡#îû�ö¢yéŸéÞ�þþ›yîûœ�þ›yíîû–�†þy‘þ�¥z•þÄy!˜îû�
²Ìöìëûy�l�~‡yöìl�¥ëû�lyÐ�~†þ�þy�’þy‹þéŸéößñþ›�†þîûöì•þ�öˆöì¡�öë�þy�xþ›!îû¥yëÅ�ö¤�þy�
¥¡��¡��’þz!qöì˜îû�‰lc–�÷î!‹þeÄ�~î‚�îûöì.îû�èþyîû¤yôÄ�î�yëû�îûy‡yÐ�xyîû�
�þÄyöìBþîû�öôy�þ�xMéþöì¡îû�70 % xMéþ¡��¡��’þz!q˜�!˜öìëû�èþ!•þÅ�†þîûöì•þ¥z�¥öìîÐ�
˜,!ÜT�ly¨!l†þ•þyîû��lÄ�!þ›Séöìlîû�!˜öì†þ�¤y™yîû”•þ�¡Áºy�̂ ySé�~î‚�¤yôöìlîû�!˜öì†þ�
öSéy�þ�ˆySé–�†þyöìþ›Å!�þ‚�²ÕÄyr�þ�~¤î�ö˜Gëûy�¥ëûÐ�~öìÇþöìe�•þy’þüy•þy!’þü�î,!kþîû�~î‚�
~†þy!™†þ� ²Ì�y!•þîû��lÄ� öÞ�þô��y•þ#ëû� ˆySé�xÄyöì†þyëûy!îûÞ�þ� ö˜îû� †þyöìSé� öî¢�
�l!²ÌëûÐ�xyîû�¥Ä„y–�~¥z�ößñöìþ›�!†þv�ö†þyöìly�~†þ�²Ì�y!•þîû�†þôþ›öìÇþ�~†þ�’þ�l�
ôyöìSéîû�Vþ„y†þ�îûy‡öì•þ¥z�¥öìîÐ
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¥zGëûy=!ô�ö†þ�î•þÅôyöìl�xÄyöì†þyëûyßñ!þ›‚��ˆöì•þîû�òò˜Äyöì‡y�xy!ô–�îy’þü!Sé�ôy!Á¿óó�
î¡y¥z�ëyëûÐ�~¥z�ößñþ›öì†þ�o&•þ��l!²Ìëû�†þöìîû�ö•þy¡yîû��lÄ�xy™%!l†þ��ˆöì•þîû�
!î‡Äy•þ� xÄyöì†þyëûyöìßñþ›yîû� •þy†þy!¢� xyôyöìlyîû� xî˜yl� xlßº#†þyëÅÐ� �yþ›yl#�
èþy£ìyëûòò¥zGëûy=!ôóóîû�xíÅ�¥¡� þ›yíöìîûîû� !îlÄy¤Ð�æþöì¡�lyô�öíöì†þ¥z� !†þS%é�þy�
™yîû”y� þ›yGëûy� ëyëû� öë� ’þy‹þ� ößñöìþ›� ë!˜� ²Ìy™ylÄ� öþ›öìëû� íyöì†þ� ˆySé� ö•þy�~¥z�
¥zGëûy=!ô�÷¢¡#öì•þ�xy†þ£ìÅöì”îû�ö†þw!î¨%�¥¡�þ›yíîûÐ�Ölöì•þ�Ö™%�þ›yíîû�ôöìl�
¥öì¡G� ~�þy� !†þv� ‡%î� ~†þ�þy� ¤¥�� ÷¢¡#� ly� •þyîû� †þyîû”� öˆyöìÓþl� öîû!¢G�
xl%¤yöìîû�G¥z�þ›yíîû=öì¡y�¤y!�öìëû�xÒ�ˆySé�!˜öìëû�öˆy�þy�ößñþ›�þyöì†þ�˜,!ÜT�l¨l�
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†þîûöì•þ�þ›yîûöì¡�~¥z�÷¢¡#îû�ßºyèþy!î†þ�ö¤ï¨ëÅ�¥ëû�îû#!•þôöì•þy�ö‹þy‡�™„y™yöìlyÐ�
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!˜öìëû�’þz„‹%þ�†þîûy�¥ëûÐ�•þyîûþ›îû�ö¤‡yöìlîû�̂ ySé=öì¡y�!‘þ†þ‘þy†þ�öSé„öì�þ�~öì†þ�xöìl†þ�þy�
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ÐÐ�!îîû¡�öîyîûy!¡�†þíyÐÐ
×ëû”�èþRy‹þyëÅ�

²Ìy_«l�ô%‡Äôsf#�ö�Äy!•þ�î¤%�ë‡l¥z�S%é!�þ�†þy�þyöì•þ�’þz_îûîöìD�öëöì•þl�•þ‡l¥z�
!lëûô� †þöìîû� ~†þ!�þ� þ›˜� Glyîû� þ›yöì•þ� þ›!îûöìî¢l� †þîûöì•þl� îû„y™%!l� †þî#îû�
ö¥yöì¤lÐ�†þyöì¡y�!�öìîû–�†þ„y‹þy�¡Bþy�öæþy’þül�!˜öìëû�†þîûy�þ›y•þ¡y�öVþyöì¡îû�~¥z�
þ›˜!�þ�îöì’þüy�•,þ!®îû�¤öìD�ö‡öì•þl�ö�Äy!•þîyî%Ð�xyôyöì˜îû�²Ìy_«l�îûyÜTÉþ›!•þ�
²Ì”îîyî%G�~¥z�îûy§¬yîû�=”@ýÌy¥#�!Séöì¡lÐ�¥zöìFSé�¥öì¡¥z�ëyöì•þ�ö‡öì•þ�þ›yöìîûl�
•þyîû��lÄ� þ›˜!�þöì†þ�îûyÜTÉþ›!•þ�èþîöìlîû�ö¥„öì¤öì¡�!löìëû�xyöì¤lÐ� þ›˜!�þ�¥¡�
öîyîûy!¡� ôyöìSéîû� öVþy¡Ð� ô)¡� ‹þ!îûöìe� öîyîûy!¡� ôySé–� ëyöì†þ� ’þz_îûîöìDîû�
ö¡yöì†þîûy� ò’þz_öìîûîû�îû&öìþ›y!¡�¢¤Äó�îöì¡Ð�ö†þ’þz�xyîyîû�•þyîû�lyô� !˜öìëûöìSé�
ò!•þhßìyîû� ¥z!¡¢óÐ� ßºyöì˜éŸéxyâyöì˜éŸéö˜‡öì•þ� öîyîûy!¡îû� �%!’þü� ¤!•þÄ¥z� öl¥zÐ�
~†þ†þyöì¡�îÄyˆ�èþ!•þÅ�†þöìîû�îy!’þüîû�†þ•þÅyîûy�~¥z�ôySé�!löìëû�xy¤•þÐ�öîûy��ö‡öìëû�
ö‡öìëû�îy!’þüîû�!ˆ!§¬îû�ô%öì‡�xîû&!‹þ�™öìîû�öë•þÐ�•þöìî�~‡l�xyîû�îûy�yG�öl¥z–�
îûy�cG�ö¢öì£ìîû�þ›öìíÐ�xyl¨îy�yöìîû�²Ì†þy!¢•þ�~†þ�!lîöì¦þ��÷l†þ�~†þ�l�
î¡öìSél–�öîyîûy!¡�ôyöìSéîû�ö˜‡y�þ›yGëûy�xyîû��þy¥zˆyîû�!¥öì¡�!ˆöìëû�†þyMéþl�A‰y�
ö˜‡öì•þ�þ›yGëûy�˜%öì�þy¥z�~‡l�¤ôöìˆye#ëûÐ�èþyˆÄöì˜î•þy�¤¥yëû�ly�¥öì¡�ö˜‡y�
öôöì¡�lyÐ

ö×”#•þy!_´†þ�xîßiyl­
¤y¥z!²Ì!l!’ (Cyprinidae) öˆyöìeîû�ôySé�¥¡�öîyîûy!¡Ð�lyly��y!•þîû�lyly�
èþy£ìyîû�ö¡yöì†þ�~öì†þ�!î!èþ§¬�lyöìô�ö‹þöìlÐ�îy‚¡yëû�îy!¡–�ö‡y†þ¤y–�ö‹þ˜îûy–�
èþyˆ’þüy�lyöìô�þ›!îû!‹þ!•þ�öî!¢Ð�~Séy’þüy�x¤öìô�ö†þyîûyD (Korang) !¥!¨öì•þ�

þ›yîû!¤ (Persee)–� ölþ›yöì¡�Faketa chahale–� †þ”Åy�þöì†þ�Chalake lyöìô�
¤%²Ì!¤kþ�xyôyöì˜îû�öîyîûy!¡Ð�¤y™yîû”�èþyöìî�Barilius barila�²Ì�y!•þîû�ôySéöì†þ�
öîyîûy!¡�!¥öì¤öìî�™îûy�¥öì¡G�~îû�xyöìîûy�xöìl†þ�²Ì�y!•þ�xyöìSéÐ�•þy¥z�î¡y�ëyëû�
öîyîûy!¡�ö†þyl�~†þ†þ�ôySé�lëû–�ôyöìSéöì˜îû�¤‚ˆ‘þl–�¤‚ˆ‘þöìl�¤˜¤Äöì˜îû�ôöì™Ä�
Barilius barna Œîy!l� ö‡y†þ¤yŠ–� Barilius bendelisis Œ!¥îûy¡%� öîyîûy!¡Š–�
Barilius ornatus, Barilius vagra Œèþyˆ’þüyŠ–� Barilius tileo, Barilius 

bonarensis xlÄ•þôÐ� IUCN Œ2015Š� öîyîûy!¡� ôyöìSéîû� 5û!�þ� ²Ì�y!•þöì†þ�
Endangered îy�!îþ›§¬�²Ì�y!•þ�!¥öì¤öìî�ö‰y£ì”y�†þöìîûöìSéÐ

xD¤‚ßiylˆ•þ�þ›!îû‹þëû­
ö˜¥�¡Áºy–�‹þÄy²Wzy�îû&öìþ›y!¡îû�Gþ›îû�ö¤yly!¡�xyèþyë%_«�G�ôyíy�¤%‹þyöì¡yÐ�•%þ[þ�
(snout) ‹þÄy²Wzy�G�¤%‹þyöì¡y–�‘Pearl organ’ ~î‚�Öuþë%_«�¥öì•þ�þ›yöìîûÐ�þ›,Ûþ�
þ›y‡ly!�þ�xy†þyöìîû�î’þü–�9éŸé13�!�þ�îû!ÙÂë%_«�~î‚�þ›yëû%�þ›y‡ly�9éŸé17!�þ�îû!ÙÂë%_«�
¥öìëû�íyöì†þÐ�þ›%FSé�þ›y‡ly!�þ�!méŸé!îèþ_«Ð�~öì˜îû�¢îû#öìîû�þ›yÙ»Å#ëû�öîû‡y�(lateral 

line) íy†þöì•þG� þ›yöìîû�xyîyîû� lyG� þ›yöìîûÐ� ë!˜� ’þzþ›!ßi•þ� íyöì†þ� •þöìî� öîû‡y�
îîûyîîû�38éŸé94!�þ�x„y¢�ö˜‡öì•þ�þ›yGëûy�ëyëûÐ

öèþïöìˆy!¡†þ�!îlÄy¤­
öîyîûy!¡�²Ì™yl•þ�ßºy˜%��öì¡îû�ôySéÐ�þ›y¥y’þü#�l˜#öì•þ¥z�~öì˜îû�xy!™þ›•þÄ�öî!¢Ð�
˜!Çþ”�~!¢ëûyîû� !†þS%é� ö˜öì¢îû� ôöì™Ä¥z�~öì˜îû� þ›yGëûy� ëyëûÐ� èþyîû•þ� þ›y!†þhßìyl–�

öîyîûy!¡îû�îy¤ßiyl



ölþ›y¡–�îy‚¡yöì˜¢–�×#¡Bþy–�ôyëûylôyîû�¥¡�~öì˜îû�²Ì†,þ•þ�xyîy¤ßi¡Ð�~Séy’þüyG�
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þ›Äyîûy!•þ¡y!þ›ëûy�öþ›y!¡!l�ŒParatilapia polleniŠ
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Sé!î�éŸŸ�¥zr�þyîûöìl�þ

For Creation and Maintenance of Natural Pond, Artificial Pond, 
Lily Pool, Koi Pond and other Aquascapping, Landscaping,
creation of Urban Forest, Orchard, Kitchen Garden, Roof Garden

Contact

BioMates
6/7 Bijoygarh, Kolkata 700032. Dial: 9874357414/9477275731
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ëyöì•þ�þ›˜Åyëû�xyôîûy�!löì�öì˜îû�²Ì!•þæþ¡l�ö˜‡öì•þ�þ›y¥zÐ�!†þv�îû&öìþ›y!¡�þ›˜Åyîû�
îy¥zöìîûG�!†þ�ôySé�îyîyéŸéôy�~ô!l�¥ëûÚ�îyF‹þy†þyF‹þyöì˜îû�!lîûyþ›_yîû��lÄ�•þyîûy�!†þ�
!löì�îû� �#îöìlîû� V%„þ!†þ� ölëûÚ� ö†þyöìly� ô•þ¡î� x„yöì�þÚ� ö†þôl� ¥ëû� ôyöìSéîû�
îyîyéŸéôyöìëûîûyÚ�xy��ö¤¥z�̂ Ò¥z�ö¢ylyöìîyÐ
!löì�îû� ¤hsýyléŸé¤hsý!•þîû� ²Ì!•þ� îyîyéŸéôyöìëûîû� ~¥z� x†,þ!eô� èþyöì¡yîy¤y–� ëy�
xyôyöì˜îû�ôl%£ìÄ¤ôy��èþ#£ì”�¤¥�y•þ�îöì¡�ôöìl�†þöìîû�•þyöì†þ�!îKþyöìlîû�èþy£ìyëû�
î¡y� ¥ëû�Parental Care. ~†þ†þíyëû� ëyîû� ôyöìl� †þîûöì•þ� ¥öì¡� î¡öì•þ� ¥ëû–�
Parental care ¥¡�îyîyéŸéôyöìëûîû�ô)¡Äîyl�¤ôëû�~î‚�~ly!�Å�îÄëû�†þöìîû�†þîûy�
²Ì!•þ�þy�†þy�–�ëy�îyF‹þy†þyF‹þyîû�öî„öì‹þ�íy†þyîû�¥yîûöì†þ (survival rate) îy’þüyëûÐ�
!l!Ù‹þ•þèþyöìî¥z�î¡y�ëyëû�!îî•þÅöìlîû�îà•þöì¡�Gþ›îû�•þ¡yîû�îy!¤¨yîûy�Parental 

Care ö˜‡yëû� xöìl†þ� öî!¢Ð� ö¤¥z� !¥öì¤öìî� ‡%î� †þô¥z� hßìlÄþ›yëû#� !†þ� þ›y!‡�
îyîyéŸéôyöìëûîû� xy˜îûéŸéëb� þ›yëû� lyÐ� ôyöìSéîû� ôöì™Ä� !†þv� îÄþ›yîû�þy� ’þz¡öì�þyœ�
öî!¢îûèþyˆ�ôySé¥z� !†þv�!îþ›%¡�¤‚‡Äyëû� !’þô�öþ›öì’þü�~î‚�•þyöì†þ�!l!£ì_«�†þöìîû�
!löì�îû�x!èþèþyî†þöìc�¥z!•þ��þyöìlÐ�•%þ¡lyëû�‡%î�†þô�ôySé¥z�Œ!¥öì¤öìî�ôye�23%�
ôöì•þyŠ�!’þô�!†þ�Séylyöìþ›ylyöì˜îû�˜y!ëûc�ölëûÐ�!†þv�~†þíy�î¡y¥z�îyà¡Ä�ôyöìSéîû�
²Ì�y!•þ� ¤‚‡Äyîû� !l!îûöì‡� 23%� ¤‚‡Äy�þyG� î’þü� ~†þ�þy� †þô� lëûÐ� •þyöì˜îû�
Parental CareŸé~îû� þ›kþ!•þG� ¥y�yîû� îû†þô–� xyîû� ö¤‡yöìlG� öë� x�ßË�
îû†þôöìæþîû�íy†þöìî�ö¤�þyG�ßºyèþy!î†þÐ�ö†þyíyG�ëbéŸéxy!_îû�˜y!ëûöìc�îyîy�ö•þy�
ö†þyíyG�!¤öìD¡�ôy˜yîû–�ö†þyíyGîy�îyîyéŸéôy�¤ôyl�•þyöì¡�þ›%•%þþ›%•%þ�†þöìîû�ôyl%£ì�
ŒœŠ� †þîûöìSé� Séylyöì˜îûÐ�~‡l�~¥z� öSéyR� þ›!îû¤öìîû� þ›%öìîûy�þy� î¡yG� ö•þy� èþ#£ì”�
ô%¢!†þ¡Ð�xy!ô�îîû‚�ôyöìSéîû�x!èþèþyî†þöìcîû�ô)¡�™îûl=öì¡yîû�†þíy�’þzöìÍÔ‡�†þöìîû�
ö¤¥z�¤Áº¦þ#ëû�̂ Ò=öì¡y�î!¡Ð

èþyöì¡yöìîöì¤�¤‡#�!lè,þöì•þ�ë•þöìl�xyôyîû�!’þô!�þ�öîûöì‡y­
¤yôylÄ�!†þS%é�îÄ!•þe«ô�íy†þöì¡G�öî!¢îûèþyˆ�ôyöìSéîû¥z�öSéy�þöìî¡y�Öîû&�¥ëû�!’þô�
öíöì†þÐ�xyîû�ôyöìSéîû�x!èþèþyî†þöìcîû�¤îöìíöì†þ�²Ìíô�‹þÄyöì¡O� !’þô=öì¡yöì†þ�
!lîûyþ›˜� îûy‡yÐ� xöìl†þ� !¢†þyîû#� ôyöìSéîû� †þyöìSé¥z� xlÄ� ôyöìSéîû� !’þô� þ›%!ÜT=öì”�
þ›!îûþ›)”Å� ö¡yèþl#ëû� ‡yîyîûÐ� •þySéy’þüy� !’þô� ö•þy� xyîû� !îþ›˜� ö˜‡öì¡� ¤„y•þöìîû�
!löì�öì†þ�¡%éöì†þyöì•þ�îy�þ›y¡yöì•þ�þ›yîûöìî�lyÐ�ö•þy�~¥z�!’þôöì†þ�!lîûyþ›öì˜�îûy‡yîû�
²Ìyí!ô†þ�’þzþ›yëû�¥¡�~ôl�ö†þyöìly�!�!löì¤îû�ˆyöìëû�!’þô=öì¡yöì†þ�xy�þöì†þ�îûy‡y�
öë�þy� ¥‘þyê� ¥y!îûöìëû� ëyöìî� ly� îy� ¤¥öì�� ö†þ’þz� lyˆy¡� þ›yöìî� lyÐ� ëyöì˜îû�
xÄyöì†þyëûy!îûëûyöìô�~öìO¡!æþ¢� !’þô� öþ›öì’þüöìSé� •þyîûy� !lÙ‹þëû¥z� ²Ì•þÄÇþ� †þöìîûöìSé�
!�!l¤�þyÐ�²Ì†,þ!•þöì•þG�~öìO¡îûy�~èþyöìî¥z�ö†þyöìly�ˆyöìSéîû� þ›y•þyëû� !†þ�’þyöì¡�
!löì�öì˜îû�!’þô=öì¡y�xy�þöì†þ�îûyöì‡Ð�•þyîûþ›îû�ö¤‡yöìl�‰„y!�þ�öˆöì’þü�‹þöì¡�þ›y¥yîûy�
ë•þÇþ”�ly�îyF‹þyîûy� !’þô�æ%þöì�þ�öîöìîûyöìFSéÐ�xöìl†þ�ö¤r�þÆy¡�xyöìô!îû†þyl�~î‚�
xy!æÊþ†þyl�!¤†þ!¡’þG�~¥z�þ›kþ!•þöì•þ�!löì�öì˜îû�!’þôöì†þ�²Ìyí!ô†þ�¤%îûÇþy�ö˜ëûÐ�
•þöìî�xy‘þy�!˜öìëû�!’þô�¤„y�þyöìlyîû�~¥z�þ›kþ!•þ�öë�Ö™%�!îöì˜!¢îûy�îû®�†þöìîûöìSé�•þy�

lëûÐ�xyôyöì˜îû�lylyl�ö˜¢#ëû�ôySéG�!†þv�xy‘þy�!˜öìëû�!’þô�¤„y�þyöìlyëû�Ghßìy˜Ð�
æþ¡%¥zôySé� (Notopterus  notopterus) ~îû†þô¥z� !löì�îû� !’þô� xy�þöì†þ� îûyöì‡�
�¡��’%þ!îˆyöìSéîû�þ›y•þyëûÐ�•þyîûþ›îû�÷™ëÅ�™öìîû�xöìþ›Çþy�†þöìîû�!’þô�öæþy�þyîûÐ

•þöìî�~¥z�!î£ìöìëû�̃ Çþ•þyöì†þ�¤öìîìÅyF‹þ�þ›ëÅyöìëû�!löìëû�öˆöìSé�xyôy�öìlîû�~†þ�þy�öSéyR�
ôySé–� ß›ÏÄy¢� ö�þ�þÆy (Copella arnoldi)Ð� xyôy�l� öî!¤öìlîû� öSéy�þ� öSéy�þ�
l˜#ly¡y=öì¡yöì•þ�~öì˜îû�‰îûîy!’þüÐ� ‹þyîû� þ›„y‹þ� ö¤!r�þ!ô�þyöìîûîû�Ç%þöì˜�ôySé=öì¡y�
!’þôþ›y’þüyîû��lÄ�öîöìSé�!löìëûöìSé�~†þ�˜yîû&”�’þzþ›yëûÐ�xq$•þ�ö¢ylyöì¡G�¤!•þÄ�öë�
ß›ÏÄy¢�ö�þ�þÆy�!’þô�þ›yöì’þü��öì¡îû�îy¥zöìîûœ�l˜#ly¡yîû�Gþ›îû�V%þöì¡�íy†þy�ˆyöìSéîû�
þ›y•þy�~öì˜îû�²Ìyí!ô†þ�þ›Sé¨Ð�!ˆ!§¬öì†þ�îûy!��†þîûyöìlyîû�xyöìˆ�†þ•þÅy��¡�öíöì†þ�
îyîûîyîû�¡y!æþöìëû�‡%„öì��ölëû�¤%!î™y�ôöì•þy�V%þ¡hsý�þ›y•þyÐ�•þyîûþ›îû�¤y¥zöì��öSéy�þ�
!ˆ!§¬öì†þ�þ›yöì¢�!löìëû�þ›yEþy�!¤löìe«yly¥z�’þ�¤%¥zôyöìîûîû�~îû�˜Çþ•þyëû�~†þ¤öìD�
�¡�öíöì†þ�¡y!æþöìëû�þ›y•þyëû�’þzöì‘þ�þ›öì’þüÐ�ö×y!”�þ›y‡ly�!˜öìëû�þ›y•þyëû�!†þS%éÇþ”�
xy�þöì†þ�öíöì†þ�‹þöì¡�!’þôþ›y’þüyÐ�²Ìyëû�ö¤öì†þuþ�˜öì¢†þ�þ›îû�˜%�öìl�xyîyîû��öì¡�
!æþöìîû�xyöì¤Ð�ß›ÏÄy¢�!ˆ!§¬�²Ì!•þ¡yöìæþ�þ›y•þyîû�Gþ›îû�xhsý•þ�˜¢�îyöìîûy�þy�!’þô�
þ›y’þüöì•þ�þ›yöìîûÐ�†þ•þÅy�!ˆ!§¬îû�~¥z�!¤löìe«yly¥z�’þ�¡yæþ�‹þ¡öì•þ¥z�íyöì†þ�ë•þÇþ”�
ly� !æþöìô¡�¤î†þ�þy� !’þô� þ›y•þyëû�xy�þöì†þ� !˜öìFSéÐ�~îûþ›îû� ôyöìëûîû� S%é!�þÐ� îyîy�
ß›ÏÄy¢�~îyîû�ö’þîûy�öæþöì¡�!’þô�!löìëû�V%þ¡hsý�þ›y•þyîû�!löì‹þÐ�!†þS%é�¤ôëû�xhsýîû�
ö¡öì�îû�Vþ�þ†þyîû�xîÄíÅ� !l¢ylyëû��¡� !Sé!�þöìëû� !èþ!�öìëû� !˜öì•þ�íyöì†þ�²Ì!•þ�þy�
!’þôÐ� ly¥öì¡� �öì¡îû� îy¥zöìîû� îySéyîûy� Ö!†þöìëû� ôîûöìî� öëÐ� ô�yîû� îÄþ›yîû�
ôyöìVþôöì™Ä�ß›ÏÄy¢�!ˆ!§¬�~†þy!™†þ�þ›y•þyëû�!’þô�þ›y’þüöì¡�!†þ‚îy�†þ•þÅyîû�~†þy!™†þ�

ß›ÏÄy¢�ö�þ�þÆy

�¡�öíöì†þ�¡y!æþöìëû�’þzöì‘þ�ˆyöìSéîû�ˆyöìëû�!’þô�þ›y’þüy�xyôy�öìlîû�ß›ÏÄy¢�ö�þ�þÆy



þ›b#îû�¤‚¤yîû�íy†þöì¡G�!•þ!l�²Ì!•þ!�þ� þ›y•þy�ôöìl�öîûöì‡�‰%öìîû!æþöìîû�¤î†þ�þyëû�
�öì¡îû�!Séöì�þ�!˜öì•þ�öèþyöì¡l�lyÐ�ö†þôl�̃ y!ëûc¢#¡�îyîy�~†þîyîû�öèþöìî�ö˜‡%lœ�
ëy¥zöì¥y†þ�xy’þüy¥z� !•þl� !˜l� þ›îû�†þ!‹þ�ß›ÏÄy¢�ö�þ�þÆyîûy� !’þôæ%þöì�þ� öîöìîûyëû�~î‚�
xyþ›ly�xyþ›!l¥z�!löì�öì˜îû�̂ ySéîy!’þüîû�x„y•%þ’þü�öíöì†þ��%þþ›�þyþ›��öì¡�‡öì¤�þ›öì’þüÐ�
•þ‡l�îyîyîû�S%é!�þ–�îyF‹þyîûy�~îyîû�!löì�îûy¥z�!löì�öì˜îû�èþyöì¡y�þy�î%öìVþ�ölëûÐ�!†þv�
•þ•þÇþöì”� ß›ÏÄy¢� îyîyéŸéôy� ¤æþ¡èþyöìî� xyôy�öìlîû� ôöì•þy� !l˜Åëû� þ›!îûöìîöì¢�
!löì�öì˜îû�îyF‹þyöì˜îû�²Ìyí!ô†þ�þ›ëÅyöìëûîû�!lîûyþ›_y�!˜öìëû�!˜öìëûöìSéÐ�
’þz_îû�xyöìô!îû†þyîû�’þz_îû�¤#ôylyîû�!ô!¤!¤!þ›�l˜#îû�ôySé�¥¡öì˜�þ›yöì‹þÅîû (Perca 

flavescens) ˆÒ�þy� xyîyîû� xöìl†þ�þy� xy¡y˜yÐ� ß›!l‚éŸé~îû� ¤ôëû� ~†þ�þy� ßf#�
þ›yöì‹þÅîû ¤öìD�‹þyîûéŸéþ›„y‹þ�þy�þ›%îû&£ì�̂ yéŸéö‰„£ìyöì‰!£ì�†þîûöì¡G�îyF‹þy†þyF‹þyîû�̃ yëû�̃ y!ëûc�
ö†þ’þz�ölëû�lyÐ�!†þv�ôy�þ›y‹þÅ�!’þô�þy�þ›yöì’þü�öôyÇþôÐ�~†þ�þy�¡Áºy�í†þíöì†þ�ö�!¡�
�y•þ#ëû�!æþöì•þîû�öôy’þüöì†þ�!’þöìôîû�öˆySéy�V%þ!¡öìëû�ö˜ëû�ö†þyöìly�þ›yíîû�îy��¡��
ˆyöìSéîû�þ›y•þyëû–�æþöì¡��öì¡îû�ößËyöì•þ�!’þô=öì¡y�~‡yl�G‡yl�Sé!’þüöìëû�þ›öì’þülyÐ�
²Ìyëû�ö•þ¥z¢�¥y�yîû�!’þô�¤Áº!¡•þ�~¥z�ö�!¡îû�!æþöì•þ�îy�Egg strand ¡Áºyëû�
Séóæ%þ�þ�þ›ëÅhsý�¥öì•þ�þ›yöìîû�xyîû�G�öìl�²Ìyëû�lóöì¢y�@ýÌyôÐ�!îKþyl#öì˜îû�ôöì•þ�~¥z�
Egg strand xlÄylÄ�!¢†þyîû#�ôyöìSéîû�‡¯îû�öíöì†þG�!’þô=öì¡yöì†þ�¤%îûÇþy�ö˜ëû�
†þyîû”�ö�!¡îû�xyîîû”�þy�ôyöìSéîû�†þyöìSé�†%þ‡y˜Ä�îy�î¡y�‹þöì¡�~¥z�ö�!¡�¥�öìôîû�
Çþô•þy� !¢†þyîû#� ôySé=öì¡yîûG� öl¥zÐ� ‡y!l†þ�þy� ~†þ¥z� îû†þô� æþ!¨� ~„öì�þöìSé�
xyöìô!îû†þyîû�xyöìîû†þ�îy!¤¨y�xÄy!¡öìˆ�þîû�̂ yîû�!æþ¢ (Atractosteus spatula)Ð�
ëyöì˜îû�ôlÞ�þyîû�!æþ¢�!†þþ›yîûîûy�xÄyöì†þyëûy!îûëûyöìô�öîûöì‡�÷˜•þÄöì†þ�öîy•þ¡éŸéî!¨�
†þîûyîû� xyd²Ì¤y˜� ¡yèþ� †þöìîû� ~î‚�xöìlöì†þ¥z� þ›öìîû� ßiyl#ëû� �¡y¢öìëû� öSéöì’þü�
�#î÷ìî!‹þöìeìÄîû� îyöìîûy�þy� þ›„y‹þ� îy�yëûÐ� ëy¥z� ö¥y†þ–� !îî•þÅöìlîû� ™yîûy� ~öì˜îû�
!’þô�þyöì†þ¥z�îy!löìëûöìSé�!î£ìy_«Ð�•þöìî�ô�yîû�îÄþ›yîû�̂ yöìîûîû�!îöì£ìîû�¡ÇþÄ�xlÄylÄ�
ôySé�lëûœ�ö†þyl�ôyöìSéîû¥z�îy�†þ¡öì�öì•þ�~•þ�ö�yîû�xyöìSé�öë�xÄy!¡öìˆ�þîû�̂ yöìîûîû�
!’þô�ö‡öìëû�ölöìîœ�!†þv�̂ yîûéŸéîûy�î£ìÅyîû��ôy�öë�xÒ�lyîÄ•þyîû��öì¡�ß›l�†þöìîû–�
ö¤‡yöìl� !’þöìôîû� ¤½þyîÄ� !¢†þyîû#� ¥öì•þ� þ›yöìîû� �öì¡îû� lyly� þ›y!‡–�
!‹þ‚!’þüéŸé†þ„y†þ’þüyîûyÐ�ˆyöìîûîû�!’þöìôîû�!îöì£ìîû�²Ìyí!ô†þ�¡ÇþÄ�~îûy¥zÐ�!’þöìôîû�ˆîû¡�
~öì˜îû�¤îy¥zöì†þ� !îþ›öì˜�öæþ¡yîû��lÄ�ëöìíÜT–�xyîû�ö¤�þy�~¥z¤î�²Ìy”#îûy�‡%î�
èþyöì¡y� ôöì•þy¥z� �yöìl� ~î‚� þ›yîû•þþ›öìÇþ� �¡yîû� ˆySéþ›y¡yîû� ˆyöìëû� ¡yˆyöìly�
ˆyîû!æþöì¢îû�!’þô�S%é„öìëûG�ö˜öì‡lyÐ�¤îÅè%þ†þ�ôyl%öì£ìîû�Gþ›îûG�!†þv�̂ yöìîûîû�!’þöìôîû�
²Ìèþyî�ëöìíÜTÐ��öì§Ãîû�˜¢�îSéîû� þ›îû�²Ì�ll�Çþô•þy�x�Ål�†þîûy�ˆyîûéŸéôyöìëûîû�
ô)¡Äîyl�!’þô�~èþyöìî�Öîû&öì•þ¥z�!lîûyþ›_yîû�²Ìíô�öSé„yëûy�þ›yëûÐ�¥¡¥z�îy�ö¤�öSé„yëûy�
!î£ìy_«œ

¥y.îûöì˜îû�ôöì™Ä�ëyîûy�!’þô�ö˜ëû�•þyîûy�xyîyîû�²Ì!•þ�þy�!’þôöì†þ�!îöì¢£ì�îû†þöìôîû�
xyhßìîûöì”�!‰öìîû�îûyöì‡Ð�ö†þy¡yöì�l�ö²Ìy!�þöìl�÷•þ!îû�~¥z�xyhßìîûöì”îû�lyô�egg 

pouch,  ëy�•þyîûy�î!¤öìëû�ö˜ëû�¤%!î™y�l†þ��yëûˆyëûÐ�†þ‡öìly��¡��‰yöì¤îû�
îöìl–� †þ‡öìly� ²Ìîy¡� ²Ìy‹þ#öìîû� xyîyîû� †þ‡öìly� ¤îûy¤!îû� xˆèþ#îû� ¤ô%o•þöì¡Ð�
~ˆéŸéþ›y’þz‹þ=öì¡yîû�²Ìyhsý=öì¡yG�¥ëû�!ß±‚éŸé~îû�ôöì•þy–�x„y†þöì’þü�™öìîû�xyöì¤þ›yöì¢�
ëy� þ›yëûÐ�•þyîûþ›îû� þ›y’þzöì‹þîû�ôöì™Ä¥z� ‹þ¡öì•þ�íyöì†þ� !’þöìôîû�e«ô!î†þy¢Ð� !l!˜ÅÜT�

¤ôëû�ö¢öì£ì�îyF‹þy�¥y.îû� þ›y’þz‹þ�ö†þöì�þ�îy¥zöìîû�öî!îûöìëû�xyöì¤Ð�~‡yöìl�~†þ�þy�
˜yîû&”� ˆÒ�¡%!†þöìëû� xyöìSéÐ� ¥y.öìîûîû� ~ˆéŸéþ›y’þzöì‹þîû� ÷îKþy!l†þ� îÄ‡Äy�xy¤yîû�
xyöìˆ� ¤ô%o� •þ#îûî•þÅ#� ôyl%£ì� !îÙ»y¤� †þîûöì•þy� ~¥z� þ›y’þz‹þ=öì¡y� xy¤öì¡�
ôê¤Ä†þlÄyöì˜îû�¥y•þîÄyˆÐ�•þy¥z�~=öì¡yîû�²Ì‹þ!¡•þ�lyô�Mermaid’s purse.�
xî¢Ä�Ö™%�¥y.îû�lëû–�öë�¤ôßi�•þîû&”y!ßi�ë%_«�ôyöìSéîûy (Elasmobranchi) !’þô�
›yöì’þü�•þyöì˜îû�¤îyîû�öÇþöìe¥z�~ˆéŸéþ›y’þzöì‹þîû�îÄî¥yîû�ö˜‡y�ëyëûÐ�
xyöìîû†þ�þy� ôyöìSéîû� †þíy� ly� î¡öì¡¥z� lëû–� ëyîû� lyô� ¥z’þzöìîûy!þ›ëûyl� !î�þyîû!¡‚�
(Rhodeus amarus)Ð� ¥z’þzöìîûyþ›� xyîû� þ›!Ù‹þô� ~!¢ëûyîû� öSéy�þ� öSéy�þ� l˜#�
�¡y¢öìëûîû�~¥z�‡%öì˜�ôySé=öì¡y�!löì�îû�!’þöìôîû�!lîûyþ›_yîû��lÄ�ëy�æþ!¨�~„öì�þöìSé�
•þyîû�ö†þyöìly�!m•þ#ëû�²Ì!•þm¨µ#�öl¥zÐ�!îÊ!’þ‚�!¤�öìl�þ›%„!�þîû�xy†þyöìîûîû�!î�þyîû!¡‚îûy�
!’þô�þ›yöì’þü�!ô!ÜT��öì¡îû�!Vþl%öì†þîû�ôöì™ÄÐ�ö†þ’þz�!Vþl%†þöì˜îû�öî„öì‹þ�íy†þyîû�™îûl�
�ylöì¡–�~öì˜îû�xÄyöì†þyëûy!îûëûyô�!æþÎ�þyöìîûîû�²Ìy†,þ!•þ†þ�¤‚ßñîû”�î¡öì•þ�˜%óîyîû�
èþyîöìî�lyÐ�x!îîûyô�¥zlöì¡�þ�!˜öìëû��¡�“%þ!†þöìëû�²Ìöìëûy�l#ëû�!�!l¤þ›e�öSé„öì†þ�
!löìëû� xyîyîû� xy’þz�þöì¡�þ� !˜öìëû� îyîû� †þöìîû� !˜öìFSéÐ� ²Ì�ll� }•%þöì•þ� !æþöìô¡�
!î�þyîû!¡‚�•þyîû�¡Áºy�G!èþöìþ›y!��þîû�Œ!’þô�þ›y’þüyîû�l¡�î¡y�‹þöì¡Š�“þ%!†þöìëû�ö˜ëû�
!Vþl%öì†þîû�æ%þ¡†þyîû�xy’þz�þöì¡öì�þÐ�!’þô�þ›yöì’þü�!Vþl%öì†þîû�!ˆ¡éŸé!æþ¡yöìôöìr�þîû�‡„yöì��
‡„yöì�Ð�G!˜öì†þ�†þ•þÅy�!î�þyîû!¡‚�•þyîû�ß›yôÅ�Séyöì’þü�!æþÎ�þyîû�¥zlöì¡öì�þ–�ëy�!Vþl%öì†þîû�
÷•þ!îû��öì¡îû�~†þô%‡#�ößËyöì•þ�²Ìîy!¥•þ�¥öìëû�!l!£ì_«�†þöìîû�!ˆ¡�!æþ¡yöìôöìr�þîû�
!’þô=öì¡yöì†þÐ� îy!†þ�þy� îû&oîû� †þ!î•þy� òòþ›%öì£ì� îûyöì‡� öëôl� !Vþl%†þ� ö‡y¡öì¤îû�
xyîîûöì”� ô%öì_«yîû� ¤%‡ƒƒƒóó� !•þl� öíöì†þ� ‹þyîû� ¤®y¥� þ›îû� ¤öì˜Äy�y•þ� !î�þyîû!¡‚�
!Vþl%öì†þîû� xy’þz�þöì¡�þ� !˜öìëû� îy¥zöìîû� öî!îûöìëû� ëyëûÐ� ²Ì†,þ!•þîû� ~îû†þô� ö¤æþ�
!’þöìþ›y!��þ�¡†þyîû�xyîû�!m•þ#ëû�xyöìSé�!†þÚ�ô�yîû�†þíy�¥¡�!î�þyîû!¡‚�†þ•þÅy�!ˆ!§¬�
~öì†þ�xþ›îûöì†þ�ö˜‡yîû�öíöì†þG�öî!¢�öëïl�’þzöì_�ly�xl%èþî�†þöìîû�’þzþ›ë%_«�
!Vþl%öì†þîû�ö‡„y��öþ›öì¡Ð

1910�¤yöì¡�!ô!¤!¤!þ›îû�ô%l�ö¡†þ�öíöì†þ�™îûy�˜¢�æ%þ!�þëûy�xÄy!¡öìˆ�þîû�ˆyîû

ôê¤†þlÄyîû�¥y•þîÄyöìˆ�î’þü�¥öìFSé�¥y.öìîûîû�Séyly

!Vþl%öì†þîû�ôöì™Ä�!’þô�þ›y’þüöì•þ�’þz˜Ä•þ�!î�þyîû!¡‚�†þ•þÅy�!ˆ§¬#



l#’þü�öSéy�þ�Çþ!•þ�öl¥z­
îyF‹þy�†þyF‹þyîû��lÄ�îyîyéŸéôyöìëûîû�îylyöìly�‰öìîûîû�öíöì†þ�xyîû�¤%îû!Çþ•þ��yëûˆy�¥ëû�
ly!†þœ�þ›y!‡öì˜îû�xyîyîû�~¥z��yëûˆy�þyëû�˜yîû&”�îûôîûôyÐ��öì¡îû�Gþ›îû�èþy¤ôyl�
þ›yl’%þ!îîû�îy¤y�ö¥y†þ�îy�̂ yöìSéîû�’þyöì¡�V%þ¡hsý�îyî%¥zöìëûîû�!î‡Äy•þ�!¢Ò†þ¡y–�îy¤y�
îylyöìlyîû�îÄyþ›yîû�þyëû�þ›y!‡öì˜îû�ö�þEþy�ö˜Gëûy�èþ#£ì”�ô%¢!†þ¡Ð�!†þS%é�hßìlÄþ›yëû#G�
!†þv�îû#!•þôöì•þy�îy¤y�îylyëûÐ�ôy!�þîû�!löì‹þ�¥z„˜%îûöì˜îû�¤y•þô¥¡y�²Ìy¤y˜�ö¥y†þ�îy�
ˆyöìSéîû� ö†þy�þöìîû� †þy‘þöìî’þüy¡#îû� ‰îû¤‚¤yîû–� ¤î¥z� !†þv� xyˆyô#� ²Ì�öì§Ãîû�
!lîûyþ›_yîû�†þíy�öèþöìîÐ�!†þv�ôyöìSéîû�îy¤yÚ�ôyl%öì£ìîû�˜,!ÜTîû�xy’þüyöì¡��öì¡îû�
•þ¡yëû�íyöì†þ�îöì¡�öî‹þyîûyîûy�¥ëûöì•þy�!îöì¢£ì�þ›y_y�þ›yëû�ly–�!†þv�•þyöì˜îû�˜öì¡G�
ö†þ’þz� ö†þ’þz� xyöìSé� ëyîûy� !löì�îû� Séylyöìþ›ylyöì˜îû� ¤%îû!Çþ•þ� îûy‡yîû� �lÄ� îy¤y�
îylyëûÐ�~‡l�ö¤¥z�îy¤yÐ�þ›y!‡öì˜îû�ôöì•þy�˜,!ÜTl¨l�ly¥z�îy�¥¡Ð�~¥z�öëôl�
xy!æÊþ†þyîû�!•þ¡y!þ›ëûyîûy–�þ›%îû&£ì�ôySé��öì¡îû�!löì‹þîû�ôy!�þ�‡%„öì’þü�xˆèþ#îû�îy!�þîû�
xy†þyîû� ö˜ëû–� •þyîûþ›îû� ö²Ìô� !löìî˜l�†þîûöì•þ�íyöì†þ� ö¤yô_�îûô”#öì˜îûÐ�îy¤y�
ôìlôöì•þy�¥öì¡�ôy�ôySé�îy!�þîû�ôyVþ‡yöìl�!ˆöìëû�!’þô�þ›yöì’þü�•þyîûþ›îû�˜%�öìl�!ôöì¡�
îy¤y� xyˆöì¡� SéylyéŸéöþ›ylyöì˜îû� �lÄ� �yl²Ìy”� ¡!’þüöìëû� ö˜ëûÐ� ~‡l� ö•þy�
!•þ¡y!þ›ëûyîûy� xyôyöì˜îû� ö˜¢#ëû� �¡yè)þ!ô=öì¡y� öSéöìëû� öæþöì¡öìSéÐ� @ýÌ#öìÜ¿�
~‡yl†þyîû�xöìl†þ��¡y�!†þ�þ›%†%þöìîû��¡�†þôöì¡�ôy!�þöì•þ�!†þS%é˜%îû�xhsýîû�~îû†þô�
xˆèþ#îû�îy!�þîû�xy†þyöìîûîûÐ�îy¤y�¥yöìô¢y¥z�ö˜‡y�ëyëûÐ�xyîyîû�xyôyöì˜îû�lyþ›öì•þ�
†þ¥zöìëûîû (Badis badis) ôöì•þy�xöìlöì†þ¥z��öì¡îû�•þ¡yëû�ö†þyöìly�’þzþ›ë%_«�öæþy†þîû�
öþ›öì¡�ö¤�þyöì†þ¥z�!löì�îû�îy¤y�îy!löìëû�öæþöì¡Ð�•þyîûþ›îû�!¤‚¥˜%ëûyöìîû�þ›y‡lyîû�
îy¥yîû�ö˜!‡öìëû�‹þöì¡�ö²Ì!ô†þyîû�ôl�þ›yGëûyîû�ö‹þÜTyÐ�ö²Ì!ô†þy�îûy!��¥öì¡�îy¤yëû�
“%þöì†þ�!’þô�öþ›öì’þü�xyöì¤Ð�•þyîûþ›îû�îyF‹þyöì˜îû�¤„y•þyîû�†þy�þöì•þ�ö¢‡y�þ›ëÅhsý�ëyî•þ#ëû�
˜y!ëûc�îyîyîûÐ�

þ›)îÅ� xy!æÊþ†þyîû� �þÄyDy!l†þy� ¥Éöì˜îû� ö¢¡éŸé’%þöìëû¡yîûîûy� îy¤y� î„y™öì•þ� !¢öì‡öìSé�
¢yô%öì†þîû�æþ„y†þy�ö‡yöì¡Ð�îyF‹þyîûy�öþ›öìëûöìSé�!¢†þyîû#�ôyöìSéöì˜îû�¥y•þ�~!’þüöìëû�~†þ�
!lîûyþ›˜�xy×ëûÐ
¡y‚éŸé!æþöì¢îû�ôöì•þy� !†þS%é�ôySé�xyîyîû��¡éŸé†þy˜yëû�¤%’þüD�‡%„öì’þü�ö¤‡yöìl¥z� !’þô�
þ›yöì’þüÐ�xyôyöì˜îû�þ›!îû!‹þ•þ�ôyöìSéîû�ôöì™Ä�†%þöì‹ (Monopterus cuchia) ~¥zîû†þô�
†þy˜yîû�¤%’þüD�îy!löìëû�ö¤�þyöì†þ¥z�îyF‹þyöì˜îû�x„y•%þ’þü�îylyëûÐ�
‡¡öì¤��y•þ#ëû�ôySéîûy�xyîyîû�xlÄ�!æþ!†þîû�‡%„öì��!löìëûöìSéÐ�îyîy�‡¡öì¤�ö²Ìöìô�
þ›’þüöì¡��¡y¢öìëûîû�xˆèþ#îû�x‚öì¢��öì¡îû�’þzþ›!îûèþyöìˆ�èþy¤ôyl�ˆySéþ›y¡yîû�
˜yöìô�ô%‡�!˜öìëû�î%˜î%öì˜îû�öíy†þy�÷•þ!îû�†þöìîû–�¥‘þyê�ö˜‡öì¡�ôöìl�¥ëû�ö†þ�öël�
�öì¡îû�Gþ›îû�í%•%þ� öæþöì¡öìSéÐ�•þyîûþ›îû� ö²Ì!ô†þyöì†þ�G¥z�î%˜î%öì˜îû� Vþy’þüîy!•þîû�
!löì‹þ�!löìëû�~öì¤�‹þöì¡�ö²Ìô�!löìî˜lÐ�xî¢Ä�~¥z�̂ öìÒ�ôyéŸé‡¡öì¤îû�è)þ!ô†þy�!’þô�
ö˜Gëûy�þ›ëÅhsýÐ�îyîy¥z�˜y!ëûc�!löìëû�²Ìöì•þÄ†þ�þy�!l!£ì_«�!’þôöì†þ�~†þéŸé~†þ�†þöìîû�
ô%öì‡�!löìëû�xy�þöì†þ�îûyöì‡�G¥z�î%˜î%öì˜îû�îy¤yëû–�ëyîû�öþ›y£ìy!†þ�lyô�îyî¡�ölÞ�þÐ�
¥î%�îyîy�•þyîûþ›îû�G¥z�îy¤yîû�!löì‹þ�ö’þîûy�î„yöì™�ë•þÇþ”�ly�†þ!‹þ†þ„y‹þyîûy�!’þôæ%þöì�þ�
öî!îûöìëû�!löì�îûy�¤„y•þyîû�†þy�þy�!¢‡öìSéÐ�~¥z�¤ôëû�îyîy�‡¡öì¤öì˜îû�öô�y��íyöì†þ�
¤®öìôÐ�!löì�îû�ö˜’þü�˜%=”�¤y¥zöì�îû�ôySéöì†þG�îy¤yîû�™yöìîû†þyöìSé�ö‰„£ìöì•þ�ö˜ëû�

lyÐ�xyôyöì˜îû�xyöì¢þ›yöì¢îû�‡y¡!îöì¡îû�x•þÄhsý� þ›!îû!‹þ•þ� þ›y�þy�‡¡öì¤–�=„!’þü�
‡¡öì¤�öíöì†þ�Öîû&�†þöìîû�‹%þly�‡¡öì¤�¤îy¥z�~¥z�î%˜î%öì˜îû�îy¤y�îy!löìëû¥z�xyîû�
ö¤=öì¡y�¤æþ¡èþyöìî�îûÇþ”yöìîÇþ”�†þöìîû�!’þô�öíöì†þ�îyF‹þy�öæþy�þyëûÐ�‡¡öì¤îû�
!l†þ�þyd#ëû–�¢öì‡îû�xÄyöì†þyëûy!îûëûyöìôîû�xlÄ•þô��l!²Ìëû�ôySé�æþy¥z�þyöìîûîû�(Betta 

sp.) öî!¢îûèþyˆ�²Ì�y!•þG�!†þv�îyî¡�ölÞ�þ�îylyëûÐ�xyôîûy�ëyîûy�ö†þyöìly�ly�
ö†þyöìly�¤ôëû�æþy¥z�þyîû�öîûöì‡!Sé�•þyöì˜îû�¤îyîû¥z�xy¢y†þ!îû��öì¡îû�’þzþ›!îûèþyöìˆ�
î%˜î%öì˜îû�xyhßìîû”�ö˜‡yîû�x!èþKþ•þy�¥öìëûöìSéÐ�

•þöìî�îy¤y�î„y™y�ôyöìSéîû��ˆöì•þ�̃ %ó~†þ�l�!îÙ»†þôÅyîû�‹þÄy¡y�íy†þöìî�ly�•þy�!†þ�¥ëûœ�
’þz_îû� xyöìô!îû†þyîû� þ›)îÅ� xyîû� þ›!Ù‹þô� ’þzþ›†)þöì¡îû� îy!¤¨y� !íÊéŸéß›y¥zl’þ�
!Þ�þ†þ¡îÄy†þ (Gasterosteus aculeatus) lyöìôîû� ~†þ� ~†þîû!_� ôyöìSéîû� †þy[þ�

ôy!�þ�‡%„öì’þü�xˆèþ#îû�îy¤y�îy!löìëûöìSé�þ›%îû&£ì�!•þ¡y!þ›ëûy

æþy¥z�þyîû�ôyöìSéîû�î%˜î%öì˜îû�îy¤y

‰y¤éŸéþ›y•þy�!˜öìëû�îy¤y�îylyöìFSé�!Þ�þ†þ¡îÄy†þ�þ›%îû&£ì

!’þô�þ›y’þüyîû�xyöìˆ�ßf#�!Þ�þ†þ¡îÄyöì†þîû�¤öìîû�!ôl�•þ˜hsý

îy¤yîû�˜%ëûyîû�‡%öì¡�ßf#�ö†þ�‰öìîû�ö“þy†þyöìFSé�þ›%îû&£ì�!Þ�þ†þ¡îÄy†þ



†þyîû‡yly�Ölöì¡�xîy†þ�¥öì•þ�¥ëûÐ�þ›%îû&£ì�!Þ�þ†þ¡îÄy†þ�²Ìíöìô�xˆèþ#îû��öì¡�
îy¤y�îylyöìlyîû�’þzþ›ë%_«��yëûˆy�¤¦þyl�†þöìîûÐ��öì¡îû�ößËy•þ�¥öìî�þ›!îû!ô•þ�!†þv�
ö˜‡öì•þ�¥öìî�•þy�öël�²Ìöìëûy�öìlîû�x!•þ!îû_«�ly�¥ëûÐ�¤öìD�íy†þöì•þ�¥öìî�!†þS%é�’%þ!î�
ˆySéþ›y¡yÐ�è)þ!ôþ›%öì�y�¤Á›§¬�†þîûyîû�þ›îû�Öîû&�¥ëû�̂ yöìSéîû��%þ†þöìîûy–�ö¢†þ’þüîy†þ’þü–�
¢ÄyG¡y�~¥z¤î�!lôÅy”�¤yô@ýÌ#��öì’þüy�†þîûyîû�†þy�Ð�~îûþ›îû�ôyS�þyé�!löì�îû�î,Eþ�
!l¤,•þ�~†þ�þy� !îöì¢£ì� îû†þöìôîû�xy‘þyöì¡y� þ›˜yíÅ� !˜öìëû��öì’þüy� †þîûy� !�!l¤þ›e�
=öì¡y� ö�y’þüyîû� †þyöì�� ¥y•þ� ö˜ëûÐ�x•þ/þ›îû� ÷•þ!îû� ¥ëû��öì¡îû� ˆyöìSéîû� ˆyöìëû�
xy�þ†þyöìly�¤%’þüD�xy†þyöìîûîû�!Þ�þ†þ¡îÄyöì†þîû�ö’þîûyÐ�~†þô%‡#�¤%’þüöìDîû�~†þ!˜öì†þ�
²Ìöìî¢þ›í�xlÄ�!˜öì†þ�îy¥zöìîû�ëyîyîû�îûyhßìyÐ�÷˜‰ÅÄG�‡%î�~†þ�þy�¡Áºy�lëû–�ö†þyöìly�
îû†þöìô� !•þl� ‹þyîû� ö¤!r�þ!ô�þyöìîûîû� ôySé�þy� ö¤„!™öìëû� öëöì•þ� þ›yöìîûÐ�~îûþ›îû� ‹þöì¡�
¤!Dl#îû�ö‡„y�Ð�!†þv�Ö™%�ô%öì‡îû�†þíyëû�ö•þy�xyîû�!‹þ„öì’þü�!èþ�öìî�ly–�•þy¥z�¤!Dl#îû�
¤yôöìl�!l!˜ÅÜT�!†þS%é�öÞ�þþ›�î�yëû�öîûöì‡�ly‹þyly!‹þ�†þöìîû�ôöìlîû�öˆyþ›l�îy¤ly!�þ�
îÄ_«�†þîûöì•þ�¥ëûÐ�ö²Ì!ô†þ�!Þ�þ†þ¡îÄyöì†þîû�ly‹þ�xyîû�öþ›öì�þîû�¡y¡�îûöì.�ô�öì¡–�
ôyíy�ly!ôöìëû�ö¡��xy†þy¢þ›yöìl�†þöìîû�²Ìyëû�¢#£ìÅy¤öìlîû�èþ!Döì•þ�ö²Ì!ô†þy�¤Á¿!•þ�
�ylyëûÐ� ö²Ì!ô†þ� ‡%öì¡� ö˜ëû� ¤%’þüD� îy¤yîû� ²Ìöìî¢þ›íÐ� ¤!Dl#� îy¤yëû� “%þöì†þ�
†þöìëû†þ�þy� !’þô� öþ›öì’þü¥z� !‡’þü!†þîû� ˜îû�y� !˜öìëû� ö†þöì�þ� þ›öì’þüÐ� ~îûþ›îû� ˆöìÒîû�
lyëûöì†þîû�!’þô�!löì£ì†þ�†þîûyîû�þ›y¡yÐ�!†þv�•þ•þÇþöì”�ö²Ì!ô†þy�öˆöìSé�öèþöìˆÐ�lyëû†þ�
xyîyîû�öSéyöì�þ�l•%þl�ö²Ì!ô†þy�‡%„�öì•þÐ�xyîyîû�ly‹þyly!‹þ–�xyîyîû�¤%’þüD�îy¤yëû�
•þyöì†þ�ö�þöìl�~öìl�†þöìëû†þ�þy�!’þô�þ›y!’þüöìëû�ö¤=öì¡yöì†þ�!l!£ì_«�†þîûy�~î‚�xyîyîû�
�yl¡y�!˜öìëû�î’þz�þ›y¡yöìlyÐ�~¥z�‰�þly�•þ•þÇþ”�‹þ¡öì•þ�íyöì†þ�ë•þÇþ”�¤%’þüDîy¤y�
!’þöìô� èþöìîû� Göì‘þÐ� ~†þy!™†þ� ö²Ì!ô†þyîû� ¤hsýyl¤hsý!•þöì˜îû� ~†þ‰öìîû� ~†þ¤öìD�
þ›y¡l� †þîûyîû� ˜y!ëûc� ~îûþ›îû� îyîy� !Þ�þ†þ¡îÄyöì†þîû� ~†þyîûÐ� ö²Ì!ô†þy�
!Þ�þ†þ¡îÄy†þ=öì¡y�Ö™%�†þöìëû†þ�þy�!’þô�!˜öìëû¥z�öë�þ›y¡yëû�•þy¥z�lëû–�!löì��!’þô�
ö˜Gëûyîû�¤ôëû�xyöìˆîû�ö²Ì!ô†þyîû�ö˜Gëûy�!’þô�ö‡öìëû�!löì•þ�¤˜y²ÌÝ•þ�íyöì†þœ�
xyôyöì˜îû�!¥öìîûy�!†þv�~¤î�îÄþ›yöìîû�̃ yîû&”�¤�yˆÐ�†þ’þüy�l�îû�îûyöì‡�ëyöì•þ�l•%þl�
ö²Ì!ô†þy�xyöìˆîû�ôyéŸéö˜îû�!’þô=öì¡yîû�Çþ!•þ�ly�†þîûöì•þ�þ›yöìîûÐ�̃ !îûëûy!˜¡�ö²Ì!ô†þ�
¥Gëûy�ë!˜�=”�¥ëû�•þöìî�!Þ�þ†þ¡îÄy†þöì˜îû��þEþîû�ö˜Gëûy�ö¤y�y�†þíy�lëûœ

ö•þyôyöì˜îû�¥*˜�ôyVþyöìîû�îûy‡öìîy–�öSéöì’þü�ö˜î�ly�­
öSéöì’þü�!˜öì¡�!†þ�¥ëû�ö¤�þy�þ›öìîûîû�†þíy–�xyöìˆ�î!¡�îyîyéŸéôy�ôySé� �†þ!‹þ†þ„y‹þyöì˜îû�
!†þèþyöìî� ‘þ„y¥z� ö˜ëûÐ� •þy� ö¤� ¥*˜� ôyVþyöìîû� ö¥y†þ� îy� xlÄ� ö†þyöìly� �yëûˆyëûœ�
xÄyöì†þyëûy!îûëûyô� !æþ¢� !¥öì¤öìî�xyöìîûyëûylyîû��l!²Ìëû•þyîû�¤öìD� þ›yÍÔy� ö˜Gëûy�
ô%¢!†þ¡Ð� ˜!Çþ”� xyöìô!îû†þy� xyîû� ˜!Çþ”éŸéþ›)îÅ� ~!¢ëûyîû� xy!˜� îy!¤¨y�
xyöìîûyëûylyöì˜îû�~†þ�þy�’þy†þlyô�xyöìSé–�water monkeyœ�ö†þlÚ�~öì˜îû�ßºèþyî�
l˜#îû�’þzþ›!îûèþyöìˆ�¤%!î™yôöì•þy��yëûˆyëû�~öì¤�‰yþ›!�þ�öôöìîû�xöìþ›Çþy�†þîûyÐ�l˜#îû�
Gþ›îû�V%„þöì†þ�þ›’þüy�ö†þyöìly�ˆyöìSéîû�’þyöì¡�îy�þ›y•þyëû�ë!˜�ö†þyöìly�öþ›y†þyéŸéôy†þ’þü�
~öì¤�îöì¤�ö•þy�îÄy¤œ�~†þ�¡yöìæþ��¡�öíöì†þ�öî!îûöìëû�öþ›y†þy�þyöì†þ�ô%öì‡�ölGëûy�
~öì˜îû�†þyöìSé�ö†þyöìly�îÄþ›yîû¥z�lëûœ��¡�öíöì†þ�Séóæ%þ�þ�þ›ëÅhsý�¡yæþ�ôyîûyîû�†þíyG�
¥yöìô¢y¥z�ö¢yly�ëyëûÐ�~ôl!†þ�îlÄyîû��öì¡�ö’þyîy��Döì¡�ˆyöìSéîû�!l‹%þ�’þyöì¡�
î¤y�öSéy�þ� þ›y!‡G�²Ìyëû¢¥z�xyöìîûyëûylyîû�†þîöì¡� þ›öì’þüÐ� !†þv�~¤î�ö•þy�xyîû�

îy!’þüîû�xÄyöì†þyëûy!îûëûyöìô�ö˜‡y�ëyëû�lyÐ�†þy‹þ�îyöì:�÷˜•þÄ�þ›%£ìöì¡�•þyöì†þ�!†þ�xyîû�
¡yæþ�ôyîûöì•þ�ö˜Gëûy�‹þöì¡œ�•þy¥z�¢öì‡�xyöìîûyëûyly�þ›%£ìöì¡G�öî!¢îûèþyˆ�öÇþöìe¥z�
•þyöì˜îû�xy‹þyîûéŸéîÄî¥yîû�¡ÇþÄ�†þîûyîû�!îöì¢£ì�¤%öìëyˆ�öôöì¡�lyÐ�!‘þ†þ�~¥z�†þyîûöì”¥z�
~öì˜îû�ö²Ìôþ›îÅ�xyîû�x!èþèþyî†þöìcîû�̂ Ò�þy�lyéŸéö¢yly¥z�öíöì†þ�ëyëûÐ�þ›Sé¨ôöì•þy�
¤!Dl#îû�¤öìD��%!’þü�î„y™y�~î‚�¤æþ¡�ß›!l‚éŸé~îû�þ›îû�îyîy�xyöìîûyëûyly�!î¨%ôye�
¤ôëû�lÜT�ly�†þöìîû�!l!£ì_«�!’þô=öì¡yöì†þ�!löì�îû�ô%öì‡�•%þöì¡�ölëûÐ�xyöìîûyëûyly�
~†þîyöìîû�!•þ!îû¢�öíöì†þ�~†þöì¢y�þy�þ›ëÅhsý�!’þô�!˜öì•þ�þ›yöìîû�xyîû�!’þöìôîû�¤y¥z�G�
ö•þy�†þô�lëûœ�¥yæþ�¥z!Méþ�¤y¥zöì�îû�¥¡%˜�îöì¡îû�ôöì•þy�x•þ=öì¡y�!’þô�!löì�îû�
ô%öì‡îû�ôöì™Ä�“%þ!†þöìëû� ‹þöì¡�îyîyîû�²Ì•þ#Çþyœ� !’þôæ%þöì�þ�öî!îûöìëû�¤„y•þyîû�†þy�þöì•þ�
!¢öì‡�ë•þÇþ”�ly�îyF‹þyîûy�¤yî¡Áº#�¥öìFSé�•þ•þÇþ”�îyîyîû�ô%‡¥z�~öì˜îû�ly¤Åy!îû�
ß%ñ¡Ð�xyîû�~¥z�öˆy�þy�¤ôëû–�•þy�²Ìyëû�̃ %óôy¤–�ly�ö‡öìëûöì˜öìëû¥z�†þy!�þöìëû�ö˜ëû�îyîy�
xyöìîûyëûyly–�Ö™%ôye�¤hsýyl¤hsý!•þîû�ôD¡yöìíÅœ�•þöìî�xyöìîûyëûyly�Ö™%�lëû�xyöìîûy�
öî¢�!†þS%é�îyîy�ôySé�!löì�öì˜îû�ô%öì‡îû�ôöì™Ä¥z�!’þô�æ%þ!�þöìëû�îyF‹þyöì˜îû�î’þü�†þöìîûÐ�
öëôl� ölyly� �öì¡îû� †þy!’þÅly¡� !æþ¢îûy (Family Apogonidae)Ð� ~öì˜îû�
þ›!îûîyöìîûîû�¤î�îyîy�ôySé¥z�ô%öì‡îû�!èþ•þîû�!’þô�æ%þ!�þöìëû�îyF‹þyöì˜îû�¡%!†þöìëû�îûyöì‡Ð�
îyOy¥z�†þy!’þÅly¡�!æþ¢�ö•þy�öô!îûl�xÄyöì†þyëûy!îûëûyöìô�öî¢�þ›!îû!‹þ•þ�ôySéÐ���þÄyöìBþ�
!îÊ’þ�†þîûyöì•þ�þ›yîûöì¡�îyîy�ôyöìSéöì˜îû�ö¤îyëb�²Ì•þÄÇþ�†þîûyîû�¤%öìëyˆ�xyöìSéÐ�

ôyéŸéôySéîûy�!†þ�•þöìî�!þ›!Séöìëû�þ›’þüöì¡yÚ�öôyöì�þ¥z�lyœ�!†þS%éÇþ”�xyöìˆ¥z�!•þ¡y!þ›ëûy�
ôyöìSéîû�îy¤y�îylyöìlyîû�†þíy�îöì¡!Sé¡yô�lyÚ�ö¤¥z�îy¤yöì•þ¥z�¤æþ¡�ß›!l‚�~îû�
þ›îû¥z�ôy�ôySé�!l!£ì_«�!’þô�•%þöì¡�ölëû�ô%öì‡Ð�•þyîûþ›îû�ˆÒ�þy�†þySéy†þy!Sé�~†þ¥zÐ�
xyîû�þ›)îÅ�xy!æÊþ†þyîû�!îûÜT�èþÄy!¡îû�ö¡†þ=öì¡yöì•þ�ö•þy�ô%öì‡îû�ôöì™Ä�!’þô�öæþy�þyöìly�
ôyéŸéôyöìSéîû�Sé’þüySé!’þüÐ�xyôyöì˜îû�x!•þ�þ›!îû!‹þ•þ�ö¡†þ�ôy¡y’þz¥zéŸéîû�ôî%ly–�!þ›†þ†þ–�
¥Äyþ›�!¤†þ!¡’þîûy�Vþyöì’þü�=!ÜTöì•þ�²Ìyëû�¤îy¥z�~¥z�˜öì¡�lyô�!¡!‡öìëûöìSéÐ�ö¡†þ�
�þÄyDy!l†þyl�!¤†þ!¡’þüöì˜îû�xöìlöì†þîû¥z�~¥z�ßºèþyî�xyöìSéÐ�˜!Çþ”�xyöìô!îû†þyîû�
!�Göìæþˆy¤�!¤†þ!¡’þîûyG�ô%öì‡îû�ôöì™Ä�Séylyöìþ›ylyöì˜îû�îûy‡öì•þ�þ›�%þÐ�!†þS%éöìÇþöìe�
ö•þy� îyîyéŸéôy� ˜%�öìl¥z� þ›y¡y� †þöìîû� îyF‹þyöì˜îû� ô%öì‡� îûyöì‡Ð� ¥„Äy� ~¥z� îÄþ›yöìîû�
!¤†þ!¡’þ�þ›!îûîyöìîûîû�~†þ�þy�îûôîûôy�íy†þöì¡G�!†þS%é�†þÄy�þ!æþ¢G�~¥z�†,þ!•þöìcîû�
x‚¢#˜yîû� ¥öìëûöìSéÐ� öëôl� ö¡†þ� �þÄyDy!l†þyîû� ß›Äy‹%þ¡yéŸéîyöìîÅ¡’þ� †þÄy�þ!æþ¢�
(Phyllonemus typus)–�~îûy�îyîyéŸéôy�̃ %�öìl¥z�îyF‹þyöì˜îû�ô%öì‡�¡%!†þöìëû�îûyöì‡Ð�
ëy¥z�ö¥y†þ�îyF‹þyöì˜îû�ö¤îyëöìbîû�~¥z�xq$•þ� þ›kþ!•þîû�lyô�ôy’þzíéŸéîÊ&!’þ‚Ð� !†þ�
¡yèþ�¥ëû�ôy’þzíéŸéîÊ&!’þ‚�†þöìîûÚ�²Ìíô�þy�xî¢Ä¥z�!lîûyþ›_yÐ�xyuþy�ö¡yèþ#�!¢†þyîû#–�
ö¤�xlÄ�²Ì�y!•þîû¥z�ö¥y†þ�!†þ�!löì�îû–�!’þöìôîû�lyˆy¡�þ›yGëûy�ô%¢!†þ¡Ð�•þyîûþ›îû�
xyöìS� éxyöì¢þ›yöì¢îû� þ›!îûöìîöì¢� ö†þyöìly� ¤ô¤Äy� ö˜‡y� !˜öì¡� ‹þ�þ� †þöìîû� îyôy¡�
¤öìô•þ� öæþîûyîû� ¥Gëûyîû�¤%öìëyˆÐ�•þySéy’þüy� ôy’þzíéŸéîÊ&’þyîû� ôyöìSéîû� !l!£ì_«� !’þô�
öíöì†þ� ¤öì˜Äy�y•þ� îyF‹þyöì˜îû� öî„öì‹þ� íy†þyîû� �lÄ� ¤îÅ˜y� G¥z� ô%öì‡îû� ôöì™Ä�
l’þüy‹þ’þüy�þy�‡%î�˜îû†þy!îûÐ�ôyöìSéîû�¼*”�öíöì†þ�Öîû&�†þöìîû�¤öì˜Äy�y•þ�îyF‹þyöì˜îû�
²Ìíô�‡yîyîû�!’þöìôîû�¤yöìí¥z�¥zl!îÓþ�xîßiyëû�ö�y’þüy�íyöì†þÐ�ëyöì†þ�xyôîûy�†%þ¤%ô�!l!£ì_«�!’þô�ô%öì‡�•%þöì¡�!löìFSé�îyîy�xyöìîûyëûyly

ô%öì‡�!’þô�!löìëû�¥zöìëûöì¡yéŸéö¥öì’þ’þ��ó!æþ¢�îyîy



îy�egg yolk îöì¡�íy!†þÐ�ôy’þzí�îÊ&’þyöìîûîû�¼”�~î‚�îyF‹þyîû�¤îÅ˜y�x!:öì�l�
¤ô,kþ�öæÊþ¢��öì¡îû�ö�yˆyl�‹þy¥z–�l•%þîy�~öì˜îû�!’þöìôîû�†%þ¤%ô�x‚¢�¢_«�¥öì•þ�
íyöì†þ�~î‚��þyl�þ›öì’þü�‡yîyöìîûÐ�ßºèþyî•þ¥z�ëyîû�x!hsýô�æþ¡yæþ¡�èþyöì¡y�¥ëû�lyÐ�
!†þv�x!:öì�l�¤ô,kþ�•þy�y��öì¡îû�ôöì™Ä�ly’þüy‹þy’þüy�†þîûöì¡�¤î�‹þyDy�íyöì†þÐ�
xyîû�ôyöìSéîû�ô%‡ˆ¥´öìîû�†þylöì†þyîû�xyöì¤þ›yöì¢îû�öíöì†þ�öî!¢�x!:öì�l�¤ô,kþ�
�¡�xyîû�xlÄ�ö†þyíyG�þ›yGëûy�ëyöìîœ�†þÜT�þy�îyîyéŸéôyöìëûîûÐ�!î¨%ôye�‡yîyîû�ly�
ö‡öìëû–� !löì�îû� ßºyßiÄöì†þ� ¤Bþöì�þ� öæþöì¡� �þyly�~•þ!˜l�îyF‹þyîû� ö¤îyëb�†þîûy–�
!¥•þy!¥•þ�!‹þhsýy�†þîûy�ô%öì‡îû�†þíy�lëûœ�x!™†þy‚¢�x!èþèþyî†þöì†þ¥z�¤æþ¡�!îÊ!’þ‚�
~îû�þ›îû�ßºyöìßiÄykþyîû�†þîûöì•þ�¥ëûÐ�!†þv��þyl�Ö™%¥z�‡yîyöìîû�þ›’þüöì¡�•þyG�~†þîû†þô�
¥éöì•þìyÐ� ˆöìî£ì”yëû� ²Ìôy!”•þ� öë� ô%‡� èþ!•þÅ� Séylyöþ›yly� !löìëû� ˜#‰Å!˜l� íy†þy–þ�
ôyöìSéöì˜îû�Ù»y¤†þyöìëÅ�îû#!•þôöì•þìy�²Ìèþyî�öæþöì¡Ð�þ›!îû!ô•þ�x!:öì�öìlîû�xèþyöìî�
!�þ¤%Ä�!¤öìÞ�þöìô�¥y¥zþ›!:ëûy�ö˜öì‡�!˜öì•þ�þ›yöìîûÐ�!†þv�•þyG�ló�þy�æþÄy!ô!¡îû�!•þ¯y§¬�
ö�öìlîûyîû�ôySé�ôy’þzíéŸéîÊ&!’þ‚éŸé~îû�ôy™Äöìô�þ›îûî•þÅ#�²Ì�öì§Ãîû�èþ!î£ìÄê�¤%îû!Çþ•þ�
†þöìîû�‹þöì¡öìSé–�¥„Äy�!löì�îû��ßºyßiÄöì†þ��‹þÄyöì¡O��†þöìîû¥zÐ�
•þöìî�~•þ�Vþyöìô¡yîû�ôöì™Ä�ëyëû�ly�xyöìîû†þ�þy�éöSìyR�ôySé�ly¢Åy!îû!æþ¢ (Kurtus 

gulliveri)–þ ›yþ›%ëûy!l’þz!ˆ!lîû�̃ !Çþöì”�xyîû�xöìÞ�þÆ!¡ëûyîû�’þz_öìîûîû�‡„y!’þü=öì¡yöì•þ�
~öì˜îû� î¤îy¤Ð�~öì˜îû� þ›%îû&£ìöì˜îû� ôyíyëû�xyöìSé� ~†þ�þy� öß›¢y¡� à†þ–� ëyöì•þ�
xy�þöì†þ�îûyöì‡�!l!£ì_«�!’þöìôîû�þ›%„�þ!¡Ð�îyF‹þyöì˜îû�öë�öSéìy�þ�öíöì†þ�ôyíyëû�•%þ¡öì•þ�
öl¥z�ö¤�þy�Göì˜îû�ö†þ�öîìyVþyëûœ�xyöìîûìy�˜%öì�þy�ôySé�Séylyöìþ›ylyöì˜îû�ô%öì‡�ly�!löìëû–�
ôyíyëû�ly�•%þöì¡G�¤öìD� !löìëû� ö‰ìyöìîûÐ� ˜!Çþ”�xyöìô!îû†þyîû� îÄyöìOy�†þÄy�þ!æþ¢�
(Platystacus cotylephorus) xyîû�¥zöì¨yéŸéþ›Äy!¤!æþ†þ�xMéþöì¡îû�¤ô%öìoîû�ôySé�
ö‰ìyÞ�þ� þ›y¥zþ›!æþ¢ (Solenostomus paradoxus)Ð� ~öì˜îû� ôyöìëûîûy� †þöìîû� !†þ�
!l!£ì_«�!’þô=öì¡ìy�¤„y�þöìëû�ölëû� !löì�îû�öþ›öì�þÐ�~öì˜îû�öþ›öì�þîû� !löì‹þîû�x‚öì¢�
íy†þy� †þ!�þ!¡öìæþyîû (cotylephore) lyöìôîû� !†þS%é� ¤)-� î,öìhsý� xy�þöì†þ� ëyëû�
!’þô=öì¡ìyÐ�Ö™%�•þy¥z�lëû–�†þ!�þ!¡öìæþyöìîûîû�ôy™Äöìô�!’þô=öì¡ìy�ôyöìëûîû�öíöì†þ�þ›%!ÜT�
oîÄG�öþ›öìëû�íyöì†þÐ�~îûþ›îû�ë!˜�î!¡�ôyöìSéîû�îyF‹þyöì˜îûG�ôyöìëûîû�¤öìD�óly!’þüîû�
�þyló�xyöìSéÐ�x!îÙ»y¤�†þîûöìîlÚ�
îyîy�!¤éŸé¥¤Å�!†þv�xyþ›!_��ylyöì•þ¥z�þ›yöìîûœ�þ›,!íî#öì•þ�~†þôye�•þyîûy¥z�ö�yîû�
ˆ¡yëû� î¡öì•þ� þ›yöìîû� îyF‹þy� �§Ã� ö˜Gëûyîû� ˜y!ëûc� !†þ� Ö™%� ôyöìëûîûÚ� ~öì˜îû�
îÄþ›yîûéŸé¤Äyþ›yîû¥z�’þz¡öì�þyÐ�ö²Ìôþ›öìîÅîû�ö¢öì£ì�!¤éŸé¥¤Å�ö²Ì!ô†þy�x!l!£ì_«�!’þöìô�
èþ!îûöìëû�ö˜ëû�ö²Ì!ôöì†þîû�öþ›öì�þîû�îÊ&’þ�þ›y’þz‹þÐ�~¥z�þ›öì†þöì�þîû�ôöì™Ä¥z�!l!£ì_«�¥ëû�
!’þô�~î‚� ö²Ì!ô†þ�ˆèþÅyîßiy�¡yèþ�†þöìîûÐ�~îûþ›îû� îyîy�îÊ&’þ� þ›y’þzöì‹þîû�ôöì™Ä¥z�
!’þô=öì¡ìyöì†þ�þ›%!ÜToîÄ–�x!:öì�l�ö�yˆyl�ö˜Gëûyîû�†þy��†þöìîûÐ�îyF‹þyîûy�öîûìyˆ�
²Ì!•þöìîûìy™� Çþô•þyG� þ›yëû� îyîyîû� ö˜¥� öíöì†þ� xy¤y� þ›%!ÜToöìîÄîû� ôy™ÄöìôÐ�
ˆèþÅyîßiyîû�ö¢öì£ì�îyîy�!¤éŸé¥¤Å�¥y�yîû�‡yöìl†þ�Séylyöìþ›ylyîû��§Ã�ö˜ëû�îÊ&’þ�þ›y’þz‹þ�
öíöì†þÐ�•þyîûþ›îû� !†þv�îyîyîû�˜y!ëûc�ö¢£ì�¥ëû�lyÐ�îyîy�xyöìîûìy�öî¢�!†þS%é!˜l�
îyF‹þyöì˜îû�¤öìD¥z�†þy�þyëûÐ�îyF‹þyîûy�èþëû�öþ›öì¡�˜y!ëûc¢#¡�îyîyîû�ôöì•þìy�xyîyîû�
‘þ„y¥z�ö˜ëû�öþ›öì�þîû�ôöì™ÄÐ�!¤éŸé¥¤Åöì˜îû�²Ìyëû�þ›„ëû!e¢�²Ì�y!•þ�~èþyöìî¥z�¤æþ¡èþyöìî�

îyF‹þyöì˜îû� î’þü� †þöìîûÐ�xyôyöì˜îû� ˆDyîû� ~†þ�þy� !ô!ÜT� �öì¡îû� ôySéG� !†þv�~¥z�
îÄþ›yöìîûîû� !¤Ÿé¥¤Åöì˜îû� xl%ˆyô#Ð� öîûlöìîìyéŸéöî!¡� þ›y¥zþ›!æþ¢ (Microphis 

deocata) þ›%îû&£ìîûyG� !†þv�~†þ¥zîû†þô�èþyöìî�ˆèþÅyîßiy�x�Ål�†þöìîû�~î‚�îÊ&’þ�
þ›y’þz‹þ�öíöì†þ�†þ!‹þ†þ„y‹þyöì˜îû��§Ã�ö˜ëûÐ

îöì¡yly�ôy�!†þ�öþ›öìëûöìSéy�xyôyëû�ö†þyöì¡�öþ›öìëû�­
~¥z�²ÌÙÀ�†þîûöì•þ¥z�þ›yöìîû�ö¤¥z¤î�ôyöìSéîûy–�ëyîûy�›)”ÅyD�xîßiyëû� �öþ›ï„Séyöìly�þ›ëÅhs
ýôyöìëûîû�öþ›öì� ¥�íyöì†þÐ�¥y.îûöì˜îû�xöìl†þ�¤˜¤Ä¥z�¤îûy¤!îû�îyF‹þy�²Ì¤î�†þöìîûÐ��
¼*”�xîßiy� öíöì†þ� þ›)”ÅyD�xîßiy� þ›ëÅhsý�îyF‹þyîû�e«ô!î†þy¢�‰öì�þ�ôyéŸé¥y.öìîûîû�
�îûyëû%îû�ôöì™ÄÐ��îûyëû%îû�ôöì™Ä¥z�!ô’þz†þyöì¤îû�xyîîû”�²Ìöì•þÄ†þ!�þ�¼*”öì†þ�xy¡y˜y�
ö‡yþ›�ö˜ëû–�ëyîû�ôöì™Ä�!îöì¢£ì�îû†þô�²Õyöì¤r�þyîû ôy™Äöìô� (yolk-sac placenta) 

þ›%!ÜToîÄ�¤îûîîûy¥�†þöìîû�ôyéŸé¥y.îûÐ�

ly¤Å�¢yöì†þÅîû (Ginglymostoma sp.) ôöì•þìy� !†þS%é� ²Ì�y!•þîû� ¥y.öìîûîû� ôyöìëûîûy�
xyîyîû�!’þô�þy�ly�öþ›öì’þü�!löì�îû�¢îû#öìîûîû�ôöì™Ä¥z�öîûöì‡�ö˜ëûÐ�!’þöìôîû�¤Á›)”Å�
!î†þy¢�‰öì�þ�ôyöìëûîû�¢îû#öìîûîû�ôöì™Ä¥z–�!†þv�xyöìˆîû�‰�þlyîû�ôöì•þìy�ôyöìëûîû�¤öìD�
ö¤èþyöìî�ly!’þüîû�Œ²Õyöì¤r�þyŠ�öëìyˆ�÷•þ!îû�¥ëû�lyÐ�ôyöìëûîû�öþ›öì�þ�!’þöìôîû�xyîîû”�
ö†þöì�þ�îyF‹þy�îyîû�¥öì¡�ôyéŸé¥y.îû�þ›)”ÅyD�îyF‹þy�²Ì¤î�†þöìîûÐ�•þöìî�!†þS%é�²Ì�y!•þîû�
¥y.öìîûîû�îyF‹þy�!’þô�æ%þöì�þ�öîöìîûyöìlyîû�¤öìD�¤öìD�ôyöìëûîû�öþ›�þ�öíöì†þ�öî!îûöìëû�
xyöì¤lyÐ� •þyîûy� xyöìˆ� ’þz˜îû¤yê� †þöìîû� ôyöìëûîû� öþ›öì�þ� íy†þy� x!l!£ì_«�
!’þÁºy”%=öì¡yöì†þÐ� ö†þ’þz� ö†þ’þz� ö•þy� ôyöìëûîû� öþ›öì�þ¥z� ˜%îÅ¡� èþy¥zöìîylöì˜îû� !˜öìëû�
!æþ!Þ�þ�¤yöìîûÐ�•þyîûþ›îû�™#öìîû�¤%öìßi�èþîûöìþ›öì�þ� ö“„þ†%þîû�•%þ¡öì•þ�•%þ¡öì•þ� þ›,!íî#îû�
xyöì¡y�ö˜öì‡Ð�öî¢�̂ yéŸéSéôSéöìô�îÄyþ›yîû�!†þvœ�
~îû¤öìD�G¥z�ôySé=öì¡yöì†þ�è%þöì¡�öˆöì¡�‹þ¡öìî�ly�ëyîûy�!˜l�!˜l�xÄyöì†þyëûy!îûëûyô�

!îþ›˜�î%öìVþ�ôy�!•þ¡y!þ›ëûyîû�ô%öì‡�!æþöìîû�xy¤öìSé�Séylyîûy îyîy�!¤éŸé¥¤Å�îÊ&’þ�þ›y’þz‹þ�öíöì†þ�îyF‹þyöì˜îû��§Ã�!˜öìFSé

ö¡ôl�¢yöì†þÅîû�¤îûy¤!îû�îyF‹þy�²Ì¤î



¥!îöì•þ� xþ›y‚öì_«ëû� ¥öìëû� ëyöìFSéÐ� ô!¡–� ˆy!¯–� ö¤y’þÅöì�þ¡–� ²Õy!�þîû� ôöì•þy�
¡y¥zèþéŸéöîëûyîûyîûöì˜îû�†þíy�î¡!SéÐ�öSéy�þöìî¡yîû�ôySé�öþ›y£ìyîû�ß¿,!•þîû�~†þ�þy�î’þü�
x‚¢��%öì’þü�xyöìSé�~îûyÐ�~öì˜îû� þ›%îû&£ì�ôyöìSéîû� þ›yëû%� þ›y‡ly�þy�ßf#éŸéö˜îû� öíöì†þ�
xöìl†þ�þy¥z� xy¡y˜y–� ~†þ�%þ� ¡Áºy� þ›y¥zöìþ›îû� ôöì•þyÐ� ~¥z� !îöì¢£ì� ˆ‘þöìlîû� þ›yëû%�
þ›y‡ly�îy�öˆyöìlyöìþ›y!’þëûyöìôîû�ôy™Äöìô�~îûy�¤îûy¤!îû�ßf#éŸéôyöìSéîû�ö˜öì¥îû�ôöì™Ä�
ß›yôÅ� ‹þy¡yl� †þîûöì•þ� þ›yöìîûÐ� ôy� ¡y¥zèþéŸéöîëûyîûyöìîûîû� ö˜öì¥îû� ôöì™Ä¥z� !l!£ì_«�
!’þöìôîû�þ›ëÅyëûe«!ô†þ�þ›!îûî•þÅl�‰�þöì•þ�íyöì†þÐ�•þöìî�~¥zöìÇþöìe�ö†þyöìly�²Õyöì¤r�þy�
÷•þ!îû�¥ëû�ly–�¼*”�ô%_«�èþyöìî�ôyöìëûîû�öþ›öì�þîû�ôöì™Ä�î’þü�¥öì•þ�íyöì†þ�~î‚�!l!˜ÅÜT�
¤ôëû�þ›îû�éôySé�þ›)”ÅyD�îyF‹þyîû��§Ã�ö˜ëûÐ�
!¤¡y†þyöìsiîû�(Latimeria sp.) ôöì•þy�ôyöìSéîû��ˆöì•þîû��#îhsý�æþ!¤¡G� !†þv�
¡y¥zèþöìîëûyîûyîûÐ�ßf#éŸé!¤¡y†þysi�îSéîû�†%þ!’þü�îëû¤�¥öì¡�²Ì�ll�Çþô•þy�¡yèþ�†þöìîû�
~î‚� þ›%îû&£ì� ¤D#� •þyöì˜îû� þ›!îûî!•þÅ•þ� ö†Ïþyëûy†þyîû� ôy™Äöìô� ßf#éŸéîû� ö˜öì¥�Öe«y”%�
‹þy¡yl�†þöìîûÐ�̃ #‰Å�̂ èþÅyîßiy�†þy!�þöìëû�Öèþ�¤ôëû�ö˜öì‡�ôyéŸé!¤¡y†þysi�þ›)”ÅyD�îyF‹þyîû�
�§Ã�ö˜ëûÐ�~�þy¥z�~¥z�™îûöìlîû�parental care ~îû�¤%!î™yÐ�îyF‹þy��öì§Ãîû�þ›îû�
öíöì†þ¥z�!löì�îû�èþyöì¡y�öîyöìVþÐ�!löì�îûy¥z�!löì�öì˜îû�x§¬¤‚ßiyl�†þîûöì•þ�þ›yöìîû–�
îyîyéŸéôyöìëûîû�ô%‡yöìþ›Çþ#�¥öìëû�íy†þöì•þ�¥ëû�lyÐ�ôyéŸé¡y¥zèþöìîëûyîûyîûG� öîy™¥ëû�
öSéöì¡öìôöìëûîû�òòîöì¡yly�ôy�!†þ�öþ›öìëûöìSéyÚóóéŸéîû�’þz_öìîû�²Ì!•þîyîû�~¥z�†þíy=öì¡y¥z�
îöì¡Ð

!þ›•þyîû�îöìÇþ��ll#�öe«yöì’þü–�î„y!™ëûy�öîûöì‡öìSéy�ßºþ›l�ö’þyöìîûƒƒƒƒ
ôê¤Ä†%þöì¡îû� xöìlöì†þ� xyîyîû� !’þô� î„y!‹þöìëû–� îy¤y� îy!löìëû¥z� Çþyhsý� ¥ëû� lyÐ�
¤öì˜Äy�y•þ� îyF‹þyöì˜îû� îû#!•þôöì•þy� xy˜îûëb� †þöìîûÐ� xöìl†þ� ôy’þzíéŸéîÊ&’þyîû�
!¤†þ!¡’þ�îà!˜l�îyF‹þyöì˜îû�xyˆöì¡�îûyöì‡Ð�•þyîûy�!löì�îûy�¥zFSéyôöì•þy�‰%öìîû�!æþöìîû�
‡yîyîû�ö‡öì•þ�!¢öì‡�öˆöì¡G�¤yôylÄ•þô�!îþ›öì˜îû�x„y‹þ�öþ›öì¡¥z�xèþÄy¤î¢•þ�
ôyöìëûîû�ô%öì‡îû�!˜öì†þ�S%éöì�þ�ëyëûÐ�ôy�!†þ�xyîû�èþyöì¡yöìîöì¤�ô%‡�ly�‡%öì¡�þ›yöìîûÚ�
!¤éŸé¥öì¤Åîû�îyF‹þyîûyG�öë�!îþ›˜�î%Vþöì¡�îyîyîû�îÊ&’þéŸéþ›y’þzöì‹þ�~öì¤�ö“þyöì†þ�ö¤G�
xyöìˆ�îöì¡!SéÐ
~îyîû�î!¡�!’þ¤†þy¤�ôyöìSéöì˜îû�öî¢�xlÄîû†þô Parental care ~îû�†þíyÐ�̃ !Çþ”�
xyöìô!îû†þyîû�xyôy�l�öî!¤öìlîû� !’þ¤†þy¤�ôyöìSéîûy (Symphysodon sp.) öë�
ö¤ï¨öìëÅ�!ô!ÜT��öì¡îû�öëöì†þyöìly�ôySéöì†þ�ö�þEþy�!˜öì•þ�þ›yöìîû�•þyöì•þ�ö†þyöìly�¤öì¨¥�
öl¥zÐ�xyîû�xÄyöì†þyëûy!îûëûyô�¥!îîû��ˆöì•þ�!¤öì¡!Qèþ�!îÊ!’þ‚�†þöìîû�÷•þ!îû�†þîûy�

lylyîû†þô�èþÄyîûy¥z!�þîû�xy†þ£ìÅ”�~’þüyöìlyG�èþ#£ì”�ô%¢!†þ¡Ð�xyÇþ!îû†þ�xöìíÅ¥z�
~îûy�!ô!ÜT��öì¡îû�ôyöìSéöì˜îû�îûy�yÐ�xyîû�•þyîûy�öë�Séylyöìþ›ylyöì˜îû�ëb�îûy�†þ#ëû�
èþyöìî�ölöìî�•þyöì•þ�xyîû�xyÙ‹þëÅ�!†þœ��öì¡�ö’þyîy�ö†þyöìly�†þy‘þ�îy�̂ yöìSéîû�’þyöì¡�
xy‘þyöì¡y�!’þô=öì¡y�þ›y’þüyîû�þ›îû�!’þ¤†þy¤�îyîyéŸéôy�ö¤‡yöìl¥z�xöìþ›Çþy�†þîûöì•þ�
íyöì†þÐ�îyF‹þy�!’þô�æ%þöì�þ�öîöìîûyöìlyîû�²Ìíô�̃ %éŸé!•þl�!˜l�!’þöìôîû�†%þ¤%öìôîû�xî!¢ÜT�
x‚öì¢îû�‡yîyöìîû¥z�†þy��‹þy¡yëûÐ�•þyîûþ›îû�¥yôöì¡�þ›öì’þü�îyîyéŸéôyöìëûîû�̂ yöìëûÐ�‡%„öì�þ�
‡yëû� îyîyéŸéôyöìëûîû� ˆyöìëûîû� !ô’þz†þy¤� xyîîû”Ð� †þ•þÅyéŸé!ˆ!§¬G� ˜y!ëûc¢#¡�
x!èþèþyîöì†þîû�ôöì•þy�þ›ëÅyëûe«!ô†þèþyöìî�!löì�îû�̂ yéŸéö‘þy†þîûyöì•þ�ö˜ëû�îyF‹þyöì˜îûÐ�
~îû†þô�‹þ¡öì•þ�íyöì†þ�¤®y�‹þyöìîû†þ–�~¥z� þ›ëÅyöìëû�îyF‹þyöì˜îû�~†þôye�‡yîyöìîûîû�
’þzê¤�îyîyéŸéôyöìëûîû�!ô’þz†þy¤Ð�ë!˜G�¤®y�!•þöìl†þ�þ›îû�~¥z�!ô’þz†þyöì¤îû�þ›%!ÜT=”�
†þôöì•þ�íyöì†þÐ�îyîyéŸéôyG�~îyîû�!îîû!_«�²Ì†þy¢�†þöìîû�îyF‹þyöì˜îû�î%!Vþöìëû�ö˜ëû–�
~îyîû�îySéy�ö‡öì�þ�‡yGÐ�!†þv�̂ Ò�þy�Ö™%¥z�öþ›�þ�èþîûyöìlyîû�lëû–�!’þ¤†þy¤�îyF‹þyîûy�
îyîyéŸéôyöìëûîû�öíöì†þ� þ›yGëûy�~¥z�²Ìíô�‡yîyöìîûîû�ôy™Äöìô¥z�öîûyˆ�²Ì!•þöìîûyöì™îû�
Çþô•þy�þ›yëûÐ�ö˜‡y�ëyëû�îyîyéŸéôyöìëûîû�öíöì†þ�xy¡y˜y�†þöìîû–�xlÄ�‡yîyîû�‡y¥zöìëû�
î’þü�†þîûy�!’þ¤†þy¤öì˜îû�•%þ¡lyëû�~öì˜îû�¤yîûèþy¥zèþy¡�öîû�þ�xöìl†þ�þy�öî!¢Ð�•þöìî�
Ö™%�!’þ¤†þy¤¥z�ly�xyöìîûy�öî¢�!†þS%é�ôySé�~îû†þô�èþyöìî�¤öì˜Äy�y•þ�îyF‹þyöì˜îû�
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