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 Introduction
6LSKRQDSWHUD�� RWKHUZLVH� NQRZQ� DV� ÀHDV�� DUH� DQ� RUGHU� RI� VPDOO� H[WHU-
QDO� SDUDVLWHV� WKDW� REWDLQ� QXWULHQWV� E\� FRQVXPLQJ� EORRG� IURP� WKHLU� KRVW��
:LWK� DSSUR[LPDWHO\� ������ VSHFLHV�� ÀHD� GLVWULEXWLRQ� H[WHQGV� WR� HYHU\�
FRQWLQHQW�� LQFOXGLQJ�$QWDUFWLFD�� DQG� WKH\� FDQ� EH� IRXQG� LQ� KDELWDWV� UDQJ-
LQJ� IURP� WURSLFDO� UDLQIRUHVW� WR� DUFWLF� WXQGUD� �:KLWLQJ� ������� 7KLV� H[-
SDQVLYH� UDQJH� UHVXOWV� IURP� HDFK� VSHFLHV� HYROYLQJ� D� QDUURZ� UDQJH� RI�
WROHUDQFH� IRU� WHPSHUDWXUH� DQG� KXPLGLW\�� +RZHYHU�� GHVSLWH� D� QDUURZ�
WROHUDQFH� UDQJH�� PRVW� DGXOW� ÀHDV� DUH� QRW� OLPLWHG� E\� PLFURFOLPDWHV��
7KH� VHDVRQDO� DQG� JHRJUDSKLF� GLVWULEXWLRQ� RI� ÀHDV� LV� SULPDULO\� GHWHU-
PLQHG� E\� ODUYDH� GHYHORSPHQW¶V� VSHFL¿F� UHTXLUHPHQWV� �+DVWULWHU� �������
7KH�VHFRQG�VWDJH�RI� WKH�ÀHD� OLIH�F\FOH�� ODUYDH��DUH�W\SLFDOO\�QRW�SDUDVLWLF�
DQG�PRVW�RIWHQ�GHYHORS�RII�KRVW��.UDVQRY��������'XULQJ�WKLV�VWDJH��WKH�ODU-
YDH��ZKLFK�DUH�ZRUP�OLNH��EOLQG��DQG�OHJOHVV��DUH�H[FHHGLQJO\�VXVFHSWLEOH�WR�
OLIH�HQGLQJ�FRQGLWLRQV��$IWHU�WKUHH�PROWV��WKH�ODUYDH�EHFRPH�SXSDH�DQG�VSLQ�
LQWR� FRFRRQV��ZKHUH� WKHLU� DSSHQGDJHV�ZLOO� EHJLQ� WR�GHYHORS��7KH�HPHU-
JHQFH�RI�DGXOWV�IURP�WKHVH�FRFRRQV�UHTXLUHV�VSHFL¿F�VWLPXOL�GHSHQGHQW�RQ�
WKH�VSHFLHV��VXFK�DV�WHPSHUDWXUH��YLEUDWLRQ��RU�SUHVVXUH��+DVWULWHU��������$V�
DGXOWV��ÀHDV�EHFRPH�SHUPHDQW�VDWHOOLWHV�RI�WKHLU�KRVWV��DOWHUQDWLQJ�WKHLU�WLPH�
EHWZHHQ�SHULRGV�RQ�WKH�KRVW�DQG�SHULRGV�LQ�WKH�KRVW¶V�EXUURZ�QHVW��.UDVQ-
RY��������$V�DGXOWV��D�VHULHV�RI�PRUSKRORJLFDO�DGDSWLRQV�DOORZV�ÀHDV�WR�DW-
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$V� VKRZQ� DERYH�� LQ� )LJXUH� ��� Rhinolophopsylla, Rhopalopsyllus�� DQG�
Rhynchopsyllus�ÀHDV�ZLWK�À\LQJ�KRVWV�KDYH�WKH�SRVVLELOLW\�RI�HQFRXQWHULQJ�
VXLWDEOH�FRQGLWLRQV�DFURVV�PXFK�RI�WKH�ZRUOG��0RVW�RI�1RUWK�6RXWK�$PHUL-


