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���,QWHUQDWLRQDO�5RFN�*DUGHQHU����
�

�ZZZ�VUJF�QHW��������&KDULW\�UHJLVWHUHG�LQ�6FRWODQG�6&��������������,661�����������

$SULO������
�
(SLPHGLXPV��UHWLFXODWH�,ULVHV�DQG�QHZO\�QDPHG�VQRZGURS�FXOWLYDUV�FRPSULVH�WKH�
$SULO�PHGOH\�IRU�WKHVH�SDJHV���&ROLQ�0RDW�LV�DQ�(QJOLVK�QXUVHU\PDQ�ZKR�KDV�EHHQ�
LQYROYHG�ZLWK�WKH�5+6�5RXQGWDEOH�FRQVLGHUDWLRQ�RI�(SLPHGLXP�IRU�WKH�$ZDUG�RI�
*DUGHQ�0HULW��WKH�UHSRUW�RQ�WKDW�LV�QRZ�SXEOLVKHG��-ƗQLV�5XNãƗQV��ZHOO�NQRZQ�LQ�
WKHVH�SDJHV�DQG�HOVHZKHUH��DV�D�EXOE�H[SHUW�WXUQV�KLV�DWWHQWLRQ�WR�EXOERXV�LULVHV�
RI�WKH�+HUPRGDFW\ORLGHV�VXEVHFWLRQ���3DWULFLD�%HFNHU�LV�D�NHHQ�JDUGHQHU�DQG�
JDODQWKRSKLOH�IURP�1HZ�-HUVH\�ZKR�LQWURGXFHV�XV�WR�D�VZHHW�VQRZGURS�ZKLFK�VKH�
KDV�FKRVHQ�WR�QDPH�IRU�WKH�ZHOO�NQRZQ�$PHULFDQ�VQRZGURS�HQWKXVLDVW��(UQLH�
&DYDOOR����.U]\V]WRI�&LHVLHOVNL�OLYHV�LQ�ĩDU\��3RODQG�DQG�KDV�D�SDVVLRQ�IRU�QDWXUH�

WKDW�KH�IROORZV�QRW�OHDVW�DV�D�UHOLHI�IURP�KLV�EXV\�ZRUNOLIH��+H�ORYHV�JDODQWKXV�DQG�HQMR\V�VHHLQJ�WKHP�
LQ�QDWXUH�±�LQ�VSLWH�RI�YDULRXV�SUREOHPV�WKDW�EHVHW�KLV�IDYRXULWH�VLWHV��2QH�RI�KLV�LQWURGXFWLRQV�LV��
QDPHG�IRU�D�%HOJLDQ�IULHQG��:LP�%RHQV�ZKR�KDV�DOVR�EHHQ�SXEOLVKHG�LQ�WKH�,5*�����
�
&RYHU�SKRWR��,ULV�PDULYDQLFD�DW�WKH�ORFXV�FODVVLFXV�LQ�,UDQLDQ�.XUGLVWDQ��3KRWR�-ƗQLV�5XNãƗQV����
�
$�KDQGIXO�RI�RXU�GUDPDWLV�SHUVRQDH�IRU�$SULO�««�

������ � � � � �
/HIW�WR�ULJKW��&ROLQ�0RDW��-ƗQLV�5XNãƗQV��3DWULFLD�%HFNHU��.U]\V]WRI�&LHVLHOVNL�DQG�:LP�%RHQV��

�
:LWK�WKH�LQFOXVLRQ�RI�DQ�DUWLFOH�RQ�UHWLFXODWH�LULVHV�WKLV�PRQWK��\RXU�HGLWRU�IHOW�PRYHG�WR�VKDUH�WKHVH�
H[FHOOHQW�SDLQWLQJV�E\�WKH�DFFRPSOLVKHG�7XUNLVK�%RWDQLFDO�$UWLVW��,úLN�*�QHU��ZLWK��KHU��NLQG��
SHUPLVVLRQ���<RX�FDQ�VHH�PRUH�RI�KHU�ZRUN�RQ�KHU�ZHEVLWH��/HIW��,ULV�UHWLFXODWD��ULJKW��,ULV�KLVWULR��
�

������� ����� �����������

http://www.isikguner.com/
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���5HWLFXODWH�,ULVHV����
�

%XOERXV�LULVHV�RI�VXEJHQ��Hermodactyloides�6SDFK���,ULGDFHDH����
-DQLV�5XNãƗQV��'U��ELRO��K�F���
�������������������������������������������

HPDLO���MDQLV�EXOE#KDZN�OY�
�
3XEOLVKHG�LQ�,QWHUQDWLRQDO�5RFN�*DUGHQHU����,5*�����$SULO��������SDJHV��������
�
6XPPDU\��6XUYH\�RI�EXOERXV�LULVHV�RI�VXEJHQ��+HUPRGDFW\ORLGHV�LV�SUHVHQWHG��D�QHZ�VHFWLRQ�
=DJULFDH�5XNãƗQV�LV�HVWDEOLVKHG��DQG�IRXU�QHZ�WD[D�IURP�&HQWUDO�$VLD�DQG�,UDQ�DUH�SXEOLVKHG��QHZ�
VWDWXV�DQG�GHVFULSWLRQ�IRU�,ULV�UHWLFXODWD�YDU��NXUGLFD�LV�JLYHQ��
�
.H\�ZRUGV��,ULV�VXEJHQ��+HUPRGDFW\ORLGHV�6SDFK��QHZ�WD[D��&HQWUDO�$VLD��&KLQD��,UDQ��,UDT��7XUNH\��
,ULV�DLQWDEHQVLV��,ULV�DYURPDQLFD��,ULV�NROSDNRZVNLDQD�VVS��RFFLQLFD��,ULV�NXUGLFD��,ULV�PDULYDQLFD��,ULV�
]HWWHUOXQGLL��
�
,ULVHV�KDYH�EHHQ�NQRZQ�DQG�XVHG�LQ�GLIIHUHQW�ZD\V�IRU�PLOOHQQLD��7KLV�ZHOO�NQRZQ�JHQXV�LV�WKH�ODUJHVW�
DQG�PRVW�YDULDEOH�LQ�WKH�,ULGDFHDH��ZLWK�DSSUR[LPDWHO\����±����FLUFXPVFULEHG�VSHFLHV��,Q�WKH�ZLOG�
WKH\�DUH�GLVWULEXWHG�LQ�WKH�1RUWKHUQ�+HPLVSKHUH�±�(XUDVLD��1RUWK�$PHULFD�DQG�RQ�WKH�QRUWKHUQ�FRDVW�
RI�$IULFD��

������������������������������������������������������������������������
)LJ����5HWLFXODWH�LULV�FROOHFWLRQ�JURZQ�LQ�SRWV����WK�RI�
0DUFK�������
�
7KH�ILUVW�PRGHUQ�VXUYH\�ZDV�XQGHUWDNHQ�LQ������E\�
:�5��'\NHV��QRZDGD\V�LW�LV�FRPSOHWHO\�RXW�RI�GDWH��
'XULQJ�WKH�ODVW�FHQWXU\�WKH�WD[RQRP\�RI�WKH�JHQXV�
XQGHUZHQW�GUDPDWLF�FKDQJHV��,Q������*��
5RGLRQHQNR��5XVVLD��UHFODVVLILHG�WKH�JHQXV��+H�
UHJDUGHG�EXOERXV�LULVHV�DV�VHYHUDO�VHSDUDWH�
JHQHUD��%ULDQ�0DWKHZ�LQ������UHYHUWHG�WR�WKH�
SUHYLRXV�QDPLQJ��XSGDWLQJ�'\NHVெ�FODVVLILFDWLRQ��
4XLWH�UHFHQWO\�0DYURGLHY�HW�DO���������VSOLW�WKH�
JHQXV�,ULV�VHQVX�ODWR�LQWR�DW�OHDVW����JHQHUD��EXW�
VXFK�VSOLWWLQJ�LV�QRW�DFFHSWHG�E\�PDQ\�DW�SUHVHQW��
SUREDEO\�QRW�HYHQ�E\�WKH�PDMRULW\�RI�ERWDQLVWV��+HUH�
,�IROORZ�WKH�YLHZSRLQW�RI�7RQ\�+DOO�DQG�$UQLV�
6HLVXPV��WKH�OHDGLQJ�ERWDQLVWV�LQ�WKH�WD[RQRP\�RI�
WKH�VR�FDOOHG�³MXQR�LULVHV´��ZKR�UHJDUG�WKHP�DOO�DV�
PHPEHUV�RI�WKH�ODUJH�JHQXV�,ULV�ZLWK�VHYHUDO�
VXEJHQHUD��6XEJHQHULF�FODVVLILFDWLRQ�RI�,ULV�LV�
EDVHG�PDLQO\�RQ�WKH�IRUP�RI�WKH�VXEWHUUDQHDQ�
VWRUDJH�RUJDQV�DQG�WKH�RFFXUUHQFH�RU�DEVHQFH�RI�
WKH�EHDUG�RQ�WKH�RXWHU�SHULDQWK�VHJPHQWV��RU�
ÄIDOOVெ���7KRVH�ZLWK�EXOERXV�XQGHUJURXQG�VWRUDJH�
RUJDQV�DUH�SODFHG�LQWR�WKH�VXEJHQXV�;LSKLXP��0LOO���
6SDFK��FRPPRQO\�NQRZQ�DV�6SDQLVK��'XWFK�RU�

(QJOLVK�LULVHV���VXEJHQXV�6FRUSLULV�6SDFK��NQRZQ�DV�³MXQRV´�±�WKH�JHQXV�-XQR�7UDWW���DQG�VXEJHQXV�
+HUPRGDFW\ORLGHV�6SDFK��WKH�UHWLFXODWH�LULVHV���
                                                 
1 ,W�VHHPV�WKDW�WKH�QDPH�RI�VXEJHQXV�ZDV�QRW�RIILFLDOO\�SXEOLVKHG��LW�LV�QRW�OLVWHG�QRU�LQ�,31,�QRU�LQ�:RUOG�
&KHFNOLVW�RI�6HOHFWHG�3ODQW�)DPLOLHV��.HZ���8VLQJ�LW�,�IROORZ�.LOOHQV�:�5�������� 

mailto:janis.bulb@hawk.lv
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�

)LJ����5HWLFXODWH�LULV�FROOHFWLRQ�JURZQ�LQ�SRWV���UG�RI�0DUFK�������
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7KH�WD[RQRP\�RI�UHWLFXODWH�LULVHV�LV�QRW�VWUDLJKWIRUZDUG�±�WKHUH�DUH�VWLOO�PDQ\�XQFOHDU�SRVLWLRQV��6RPH�
VSHFLHV�DUH�YHU\�HDV\�WR�LGHQWLI\�IRU�WKH\�KDYH�VRPH�YHU\�GLVWLQFW�IHDWXUHV�DOORZLQJ�HDV\�VHSDUDWLRQ��
7KH�PRVW�FRPSOLFDWHG�LV�WKH�WD[RQRP\�RI�WKH�ODUJH�JURXS�RI�UHWLFXODWH�LULVHV�NQRZQ�XQGHU�WKH�
FRPPRQ�QDPH�,ULV�UHWLFXODWD��7KH\�RFFXU�LQ�DQ�H[WHQVLYH�DUHD�WKDW�LQFOXGHV�WKH�&DXFDVXV�0RXQWDLQV�
DQG�&HQWUDO�DQG�(DVWHUQ�7XUNH\��DQG�H[WHQGV�HDVWZDUGV�WR�.KRUDVDQ�3URYLQFH�LQ�1:�,UDQ�DQG�.RSHW�
'DJ�LQ�7XUNPHQLVWDQ��)XUWKHU�HDVW�WKH\�DUH�UHSODFHG�E\�D�YHU\�VSHFLDO�JURXS�RI�UHWLFXODWH�LULVHV�ZLWK�D�
GLIIHULQJ�OHDI�VKDSH��,Q������*��5RGLRQHQNR�VHSDUDWHG�DOO�LULVHV�ZLWK�UHWLFXODWHG�EXOE�WXQLFV�LQWR�WKH�
JHQXV�,ULGRGLFW\XP�5RGLRQ���ODWHU��������KH�VHW�DSDUW�WKH�&HQWUDO�$VLDQ�VSHFLHV�GXH�WR�WKH�VKDSH�RI�
WKHLU�OHDYHV�DQG�SODFHG�WKHP�LQWR�WKH�JHQXV�$ODWDYLD�5RGLRQ��±�DW�SUHVHQW�UHSUHVHQWHG�E\���VSHFLHV��
IURP�ZKLFK�,��NROSDNRZVNLDQD�RFFXSLHV�WKH�ODUJHVW�DUHD�RI�DODWDYLDV�HQWHULQJ�1:�&KLQD��"���/DWHU�WKLV�
VSOLWWLQJ�ZDV�VXSSRUWHG�E\�0DYURGLHY�(�9��HW�DO���������DQG�&UHVSR�HW�DO����������
�
6XFK�D�ODUJH�WHUULWRU\�ZLWK�PDQ\�ZHOO�VHSDUDWHG�PRXQWDLQ�UDQJHV�DOORZV�PH�WR�DVVXPH�WKDW�PRUH�
WKDQ�RQH�VSHFLHV�DUH�KLGLQJ�XQGHU�VRPH�QDPHV��,Q�P\�FROOHFWLRQ�,�JURZ�DURXQG�����DFFHVVLRQV�RI�
UHWLFXODWH�LULVHV�IURP�WKH�HQWLUH�UDQJH��,Q�WKLV�VXUYH\�DERXW�UHWLFXODWH�LULVHV�,�IROORZ�%��0DWKHZெV�
GLYLVLRQ�RI�WKH�VXEJHQXV�+HUPRGDFW\ORLGHV�6SDFK�LQWR�IRXU�VHFWLRQV�ZLWK�RQH�QHZ�VHFWLRQ�HVWDEOLVKHG�
KHUH��7ZR�VHFWLRQV�±�VHFW��%UHYLWXED�%��0DWKHZ�DQG�VHFW��0LFURSRJRQ��%DNHU��%RLVV��DUH�UHSUHVHQWHG�
E\�RQO\�RQH�VSHFLHV�HDFK�DQG�DUH�GLVWULEXWHG�RQO\�LQ�7XUNH\��VHFW��0RQROHSLV��5RGLRQHQNR��%��
0DWKHZ�LV�GLVWULEXWHG�LQ�&HQWUDO�$VLD�RI�WKH�IRUPHU�8665�HQWHULQJ�WKH�1:�FRUQHU�RI�&KLQD�DQG�DW�
SUHVHQW�FRQWDLQV������VSHFLHV��6HFW��+HUPRGDFW\ORLGHV�RFFXSLHV�WKH�ODUJHVW�DUHD�ZLWK�WKH�JUHDWHVW�
QXPEHU�RI�VSHFLHV��DQG�LWV�PHPEHUV�DUH�WR�EH�IRXQG�VWDUWLQJ�IURP�WKH�&DXFDVXV�DQG�WKH�(�SDUW�RI�
7XUNH\��HQWHULQJ�.RSHW�'DJ�LQ�7XUNPHQLVWDQ�DQG�*ROHVWDQ�LQ�,UDQ�WR�WKH�HDVW��DQG�UHDFKLQJ�1:�RI�
-RUGDQ�WR�WKH�VRXWK��
�
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)LJ���DERYH��OHIW��,ULV�SDPSK\OLFD�QHDU�*�QGRJP�V��$QWDO\D�3URY���7XUNH\��
)LJ���DERYH��ULJKW��,ULV�SDPSK\OLFD�LQ�FXOWLYDWLRQ��

�
6HFWLRQ�Brevituba�%��0DWKHZ�FRPSULVHV�RQO\�RQH�VSHFLHV�±�Iris pamphylica�+HGJH��,W�LV�VR�
GLVVLPLODU�WKDW�LWV�LGHQWLILFDWLRQ�FDXVHV�QR�SUREOHPV��,WV�VSHFLILF�IHDWXUHV�DUH�WKH�HVSHFLDOO\�VKDUS�DQG�
WKLQ�EDVDO�OHDI�ILEUHV�DQG�WKH�IRUPDWLRQ�RI�D�UHODWLYHO\�ORQJ�VWHP�DERYH�JURXQG�ZLWK�D�IORZHU�WXEH�RQO\�
a���FP�ORQJ��,WV�FDSVXOH�GURRSV�DWRS�D�ORQJ�VWDON�ZKHQ�PDWXUH��ZKLOH�LQ�DOO�WKH�RWKHU�VSHFLHV�LW�VWD\V�
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HUHFW��,W�LV�UDWKHU�WDOO�ZKHQ�LQ�IORZHU�VLQFH�WKH�IORZHU�LV�FDUULHG�RQ�D�SHGLFHO�DURXQG�������FP�ORQJ��
DQG�LWV�TXDGUDQJXODU�OHDYHV�H[WHQG�KXJHO\�DIWHU�IORZHULQJ�DQG�FDQ�UHDFK�������FP�LQ�OHQJWK��7KH�
IORZHU�FRORXU�LV�RI�VXFK�DQ�H[WUDRUGLQDU\�PL[WXUH�RI�OLJKW�EOXH��JUHHQ�DQG�SXUSOH�EURZQ�WKDW�LW�LV�
LPSRVVLEOH�WR�PLVLGHQWLI\�WKH�VSHFLHV�LQ�IORZHU��,W�ZDV�GHVFULEHG�RQO\�LQ������DQG�LV�FRQILQHG�ZLWKLQ�
$QWDO\D�3URYLQFH��,W�VHHPV�QRZ�WKDW�,��SDPSK\OLFD�LV�H[WLQFW�DW�LWV�ORFXV�FODVVLFXV�EHFDXVH�RI�RYHU�
FROOHFWLQJ��EXW�D�IHZ�RWKHU�ORFDOLWLHV�KDYH�EHHQ�IRXQG�VLQFH��$OWKRXJK�QRW�YHU\�VSHFWDFXODU�LQ�
FRPSDULVRQ�ZLWK�RWKHU�UHWLFXODWH�LULVHV��LW�LV�D�PRVW�LQWHUHVWLQJ�VSHFLHV�WKDW�LV�DSSDUHQWO\�QRW�FORVHO\�
UHODWHG�WR�DQ\�RWKHU��,��SDPSK\OLFD�LV�QRW�D�JDUGHQ�SODQW��KRZHYHU��DFFRUGLQJ�WR�%��0DWKHZ���������EXW�
LW�UHVSRQGV�ZHOO�WR�EXOE�IUDPH�WUHDWPHQW��WKRXJK�LW�GZLQGOHV�LQ�SRWV��+HUH�,�JURZ�LW�RQO\�LQ�SRWV�ZKHUH�
LW�EORRPV�HYHU\�\HDU��EXW�LV�QRW�D�IDVW�LQFUHDVHU��DOWKRXJK�HYHU\�\HDU�LW�VHWV�VHHG�DIWHU�KDQG�
SROOLQDWLRQ��
�

�
)LJ���OHIW��,ULV�GDQIRUGLDH�6$6$������QHDU�ýLIWHKDQ���)LJ���ULJKW��,��GDQIRUGLDH�.33=������QHDU�6LYDV���

�

�
)LJ���OHIW�,ULV�GDQIRUGLDH�%$70�����DQG�)LJ���ULJKW��,ULV�GDQIRUGLDH�6$6$�������ERWK�IURP�0D]LNLUDQ�
JHF��:�IURP�*�U�Q� 
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6HFWLRQ Micropogon �%DNHU��%RLVV��LV�DOVR�YHU\�RXWVWDQGLQJ�DQG�XQWLO��UHFHQWO\�FRQWDLQHG�RQO\�RQH�
VSHFLHV�±�Iris danfordiae��%DNHU��%RLVV��,Q������ZDV�GHVFULEHG�RQH�PRUH�VSHFLHV�,��FHOLNLL�$NSXODW�	�
.�,�&KU���ZKLFK�LV�VR�VLPLODU�WR�,��GDQIRUGLDH�DQG�JURZV�LQ�WKH�VDPH�UHJLRQ�DV�LWV�VXSSRVHG�DOO\�WKDW�,�
DP�TXLWH�GRXEWIXO�DERXW�LWV�VWDWXV�DQG�PRVW�OLNHO\�LW�LV�RQO\�D�IRUP�RI�WKH�ODWWHU��7RQ\�+DOO��.HZ��DQG�
+HQULN�=HWWHUOXQG��*RWKHQEXUJ��DUH�RI�WKH�VDPH�RSLQLRQ��SHUVRQDO�FRUUHVSRQGHQFH��� 
�
,ULV�GDQIRUGLDH�LV�WKH�VROH�UHWLFXODWH�LULV�ZLWK�EULJKW�\HOORZ�IORZHUV��DQRWKHU�IHDWXUH�GLVWLQJXLVKLQJ�LW�
IURP�RWKHU�VSHFLHV�LV�WKH�UHGXFHG��EULVWOH�OLNH�VWDQGDUGV��ZKLFK�DUH�RQO\�����PP�ORQJ��,W�LV�HQGHPLF�WR�
7XUNH\�DQG�RFFXUV�LQ�WZR�GLVMXQFW�DUHDV�±�DW�WKH�HDVWHUQ�HQG�RI�WKH�7DXUXV�0RXQWDLQV��1L÷GH�DQG�
$GDQD�3URYLQFHV��IURP�ZKHUH�LW�ZDV�GHVFULEHG��DQG�LQ�D�PXFK�ODUJHU�DUHD�PRUH�WR�WKH�QRUWK�DQG�HDVW�
�DURXQG�2UGX��$PDV\D��6LYDV��*�P�úKDQH��DQG�(U]LQFDQ���&RPSDULQJ�WKH�SODQWV�IURP�WKH�VRXWKHUQ�
UHJLRQ��VDPSOH�6$6$�����±�IURP�QU��dLIWHKDQ��ZLWK�WKH�SODQWV�IURP�WKH�QRUWKHUQ�UHJLRQ��VDPSOHV�
.33=�����IURP�QU��6LYDV�DQG�%$70������-55.�����IURP�0D]ÕNÕUDQ�JHo���:�RI�*�U�Q��,�IRXQG�
SUDFWLFDOO\�QR�GLVVLPLODULWLHV�LQ�WKHLU�PRUSKRORJ\��ZKLFK�DOORZV�PH�WR�VXSSRVH�WKDW�WKH�VDPH�VSHFLHV�LV�
GLVWULEXWHG�LQ�ERWK�DUHDV��,Q�WKH�ZLOG�,��GDQIRUGLDH�RFFXSLHV�VWRQ\�VORSHV�DQG�IODWODQGV�ZLWK�VSDUVH�
YHJHWDWLRQ�RU�VSDUVH�SLQH��ILU�RU�FHGDU�ZRRGV�DW�DOWLWXGHV�RI�����������P��ZKHUH�LW�IORZHUV�QHDU�WKH�
VQRZ�OLQH��
�
7KH�DUHDV�RI�,ULV�FHOLNLL�DQG�,��GDQIRUGLDH�RYHUODS��&RPSDULQJ�WKH�PDWHULDO�RI�,��GDQIRUGLDH�FROOHFWHG�LQ�
WKH�ZLOG�GXULQJ�VHYHUDO�H[SHGLWLRQV�DW�D�QXPEHU�RI�ORFDOLWLHV��,�IRXQG�D�IDLUO\�FRQVLGHUDEOH�YDULDELOLW\�LQ�
DOPRVW�DOO�WKH�IHDWXUHV�WKDW�DUH�XVHG�WR�VHSDUDWH�WKH�WZR�VSHFLHV��,Q�DOO�SRSXODWLRQV�RI�,��GDQIRUGLDH�,�
KDYH�REVHUYHG�WKHUH�ZHUH�SODQWV�ZKRVH�EUDFWV�ZHUH�XQLIRUPO\�JUHHQ�RU�JUHHQ�ZLWK�D�ZKLWH�DSH[��ZLWK�
DFXWH�RU�REWXVH�ODPLQDV��WKH�RXWHU�VHJPHQWV�XQLIRUPO\�\HOORZ�RU�IDGLQJ�WRZDUGV�WKH�EDVH��IDOOV�YHU\�
YDULHGO\�VSRWWHG��HWF��2QO\�WKH�OHQJWK�RI�WKH�ILODPHQWV�LQ�UHJDUG�WR�WKDW�RI�WKH�DQWKHUV�ZDV�QRW�FKHFNHG�
E\�PH��DV�ZHOO�DV�WKH�GLPHQVLRQV�RI�WKH�VW\OH�OREHV��0\�REVHUYDWLRQV�GR�QRW�DOORZ�PH�WR�GLVWLQJXLVK�
WKH�WZR�VSHFLHV�E\�XWLOL]LQJ�WKH�SXEOLVKHG�GHVFULSWLRQ�RI�,��FHOLNLL�ZLWKRXW�FKHFNLQJ�WKHLU�'1$��VR�DW�
SUHVHQW�,�FDQ�UHJDUG�WKH�QDPH�,��FHOLNLL�RQO\�DV�D�V\QRQ\P�RI�,��GDQIRUGLDH��
�
,ULV�GDQIRUGLDH�LV�ZHOO�NQRZQ�LQ�FXOWLYDWLRQ�DQG�LV�JURZQ�RQ�D�ODUJH�VFDOH�LQ�+ROODQG��DOWKRXJK�KHUH�ZH�
VSHDN�DERXW�LWV�VWHULOH��WULSORLG�IRUP�WKDW�LQFUHDVHV�ZHOO�E\�WKH�VPDOO�JUDLQ�OLNH�EXOEOHWV��ZKLFK�IRUP�LQ�
DEXQGDQFH�DW�WKH�EDVH�RI�WKH�SDUHQW�EXOE��7KH�FXOWLYDWHG�WULSORLG�LV�RI�D�VRPHZKDW�SDOHU�FRORXU�
�VOLJKWO\�JUHHQLVK�\HOORZ��DQG�LV�VFHQWOHVV��:LOG�IRUPV�DUH�EULJKWHU�DQG�KDYH�D�QLFH�KHDWKHU�VFHQW��EXW�
VKDUH�ZLWK�WKH�WULSORLG�LWV�RGG�KDELW�RI�VSOLWWLQJ�LQWR�PDQ\�VPDOO�EXOEOHWV�DIWHU�WKH�ILUVW�\HDU�RI�
FXOWLYDWLRQ��2XU�WHDP�REVHUYHG�WKH�VDPH�SHFXOLDULW\�LQ�WKH�ZLOG�±�RQ�WKH�0D]ÕNÕUDQ�JHo��DOO�WKH�
LQGLYLGXDO�JURXSV�ZHUH�UHSUHVHQWHG�E\�FOXPSV�RI�����ODUJHU�EXOEV�DQG�XS�WR�����VPDOO�EXOEOHWV��
+RZHYHU��GHHSHU�SODQWLQJ��DW�OHDVW�������FP��DQG�ULFKHU�IHUWLOL]LQJ�LQ�HDUO\�VSULQJ�HQFRXUDJH�WKH�
IRUPDWLRQ�RI�ODUJHU�UHSODFHPHQW�EXOEV�RI�IORZHULQJ�VL]H��
�
,ULV�GDQIRUGLDH�KDV�EHHQ�ZLGHO\�XVHG�E\�WKH�&DQDGLDQ�LULV�HQWKXVLDVW�$ODQ�0F0XUWULH�LQ�K\EULGL]DWLRQ�
ZLWK�YDULRXV�IRUPV�RI�,��UHWLFXODWD�VHQVX�ODWR��+H�KDV�REWDLQHG�ORWV�RI�K\EULGV�ZLWK�XQXVXDO�FRORXUV�DQG�
VKDSHV�QHYHU�EHIRUH�VHHQ�DPRQJ�UHWLFXODWH�LULVHV��0DQ\�RI�WKHP�DUH�EHLQJ�SURSDJDWHG�LQ�+ROODQG�
DQG�VHYHUDO�KDYH�DOUHDG\�DSSHDUHG�LQ�WUDGH���
�

� �
)LJ����,ULV�K\EULGV�IURP�$ODQ�0F0XUWULH��IURP�OHIW�WR�ULJKW�����'=�������&&�������*=�������*=����
���01���DQG����35����

http://www.reticulatas.com/
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�
�
)LJ�����0DS�RI�GLVWULEXWLRQ�DUHD�RI�0RQROHSLV�LULVHV���\HOORZ�PDUNV���,ULV�NROSDNRZVNLDQD�VXEVS��
NROSDNRZVNLDQD��OLJKW�JUHHQ���,��ZLQNOHUL��GDUN�JUHHQ���,��SVNHPHQVLV��UHG���,��NROSDNRZVNLDQD�VXEVS��
RFFLQLFD��EURZQ���GRXEWIXO�SRSXODWLRQV��
�
�
6HFWLRQ�Monolepis��5RGLRQHQNR��%��0DWKHZ�FRQWDLQV���
VSHFLHV��RQH�RI�WKHP�KHUH�LV�VSOLW�LQWR�WZR�VXEVSHFLHV��
7KHVH�LULVHV�DUH�GLVWULEXWHG�LQ�&HQWUDO�$VLD�RI�WKH�IRUPHU�
8665�DQG�LQ�&KLQD��"���6HYHUDO�QDPHV�KDG�EHHQ�DSSOLHG�
WR�WKH�ILUVW�RIILFLDOO\�GHVFULEHG�VSHFLHV�LQ�WKLV�VHFWLRQ�±�,ULV�
NROSDNRZVNLDQD���2ULJLQDOO\�LW�ZDV�SXEOLVKHG�LQ������E\�
5HJHO�DV�,ULV�NROSDNRZVNLDQD��WKUHH�\HDUV�ODWHU�%DNHU�
FKDQJHG�LWV�QDPH�WR�;LSKLRQ�NROSDNRZVNLDQXP��WKHQ�LQ�
�����WKH�5XVVLDQ�PRQRJUDSKHU�RI�WKH�JHQXV�*��
5RGLRQHQNR�HVWDEOLVKHG�D�QHZ�JHQXV�IRU�UHWLFXODWH�LULVHV�
DQG�UHQDPHG�LW�DV�,ULGRGLFW\XP�NROSDNRZVNLDQXP��EXW�LQ�
�����KH�VHSDUDWHG�WKH�&HQWUDO�$VLDQ�UHWLFXODWH�LULVHV�
IURP�VHFW��0RQROHSLV�LQWR�D�QHZ�JHQXV�$ODWDYLD�±�WKXV�
WKH�PRVW�UHFHQW�QDPH�DSSOLHG�WR�LW�LV�$��NROSDNRZVNLDQD��
$FFRUGLQJ�WR�WKH�UHVXOWV�RI�WKH�ODWHVW�PRUSKRORJLFDO�DQG�
PROHFXODU�VWXGLHV��WKH�&HQWUDO�$VLDQ�UHWLFXODWDV�DUH�PXFK�
PRUH�FORVHO\�UHODWHG�WR�WKH�VXEJHQXV�;LSKLXP��WKH�
6SDQLVK�LULVHV��WKDQ�WR�VXEJHQ��+HUPRGDFW\ORLGHV��
SRVVLEO\�DV�D�JHRJUDSKLFDOO\�LVRODWHG�VLVWHU�JURXS��
�
�
)LJ�����,ULV�NROSDNRZVNLDQD�DV�;LSKLRQ�NROSDNRZVNLDQXP�
�5HJHO��%DNHU��%RW��0DJ������W�������������
�
�
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$OO�WKUHH�VSHFLHV�KDYH�VLPLODU�ELIDFLDO��FKDQQHOOHG�OHDYHV��\HW�XQLIDFLDO�DW�VRPH�SRLQW�LQ�WKHLU�
GHYHORSPHQW��DQG�VKHOO�OLNH�RU�PHPEUDQRXV�WXQLFV��7KH�DSSDUHQW�KRPRORJ\�EHWZHHQ�WKH�QHDU�
UHWLFXODWH�ILEURXV�WXQLFV�RI�0RQROHSLV�LULVHV�DQG�WKH�WXQLFV�RI�WKH�WUXH�UHWLFXODWDV��DV�ZHOO�DV�WKHLU�
FRPSDUDEOH�EXOE�VFDOH�PRUSKRORJ\��DUH�SUREDEO\�H[SUHVVLRQV�RI�WKHLU�DGDSWDWLRQ�WR�QHDU�LGHQWLFDO�
PRXQWDLQ�KDELWDWV��+DOO�7��HW�DO���������7LOOLH�1��HW�DO����������$V�ZDV�QRWHG�DW�WKH�EHJLQQLQJ�RI�WKLV�
VXUYH\��,�IROORZ�KHUH�WKH�YLHZSRLQW�RI�%��0DWKHZ�DQG�RWKHUV�ZKR�UHJDUG�WKHP�DOO�DV�LULVHV��,ULV���7KH�
OHDYHV�RI�0RQROHSLV�LULVHV�DUH�QDUURZ��FKDQQHOOHG�DQG�DUFKHG��PRUH�OLNH�WKRVH�RI�VPDOOHU�MXQR�LULVHV�
RU�HYHQ�FURFXVHV��HQZUDSSHG�LQWR�D�FRPPRQ�VKHDWK��YHU\�GLIIHUHQW�IURP�WKRVH�RI�RWKHU�PHPEHUV�RI�
WKH�VXEJHQXV��ZKHUH�WKH�OHDYHV�DUH�����ULEEHG��F\OLQGULFDO�DQG�ZLWKRXW�D�FRPPRQ�VKHDWK��

�
Iris kolpakowskiana�5HJHO�LV�WKH�EHVW�NQRZQ�PHPEHU�RI�6HFWLRQ�0RQROHSLV�DQG��DOWKRXJK�QRW�HDV\�
LQ�FXOWLYDWLRQ��LW�LV�WKH�PRVW�ZLGHO\�JURZQ�VSHFLHV�RI�WKLV�VHFWLRQ�LQ�FROOHFWLRQV��,W�LV�D�W\SLFDO�SODQW�IURP�
WKH�IRRWKLOOV�DQG�ORZ�PRXQWDLQV�RFFXUULQJ��DFFRUGLQJ�WR�WKH�)ORUD�RI�WKH�8665��XS�WR�DQ�DOWLWXGH�RI�
�����P��DOWKRXJK�,�KDYH�REVHUYHG�LW�DV�KLJK�DV�DSSUR[�������P��6RPH�DXWKRUV�UHSRUW�HYHQ�KLJKHU�
HOHYDWLRQV��EXW�WKDW�QHHGV�DGGLWLRQDO�FKHFNLQJ��%��0DWKHZ��������PHQWLRQV������P�DOWLWXGH��EXW�WKLV�
FHUWDLQO\�LV�QRW�FRUUHFW�DQG�KDV�EHHQ�FDXVHG�E\�VRPH�NLQG�RI�PLVLGHQWLILFDWLRQ��SUREDEO\�EHFDXVH�RI�D�
PLVWDNHQO\�LGHQWLILHG�,��ZLQNOHUL���7KH�VSHFLHV�ZDV�GHVFULEHG�IURP�WKH�PDWHULDO�JDWKHUHG�QHDU�$OPDW\�
�LQ�.D]DNKVWDQ��DW�WKDW�WLPH�NQRZQ�DV�9HUQ\��ODWHU�DV�$OPD�$WD��DQG�FKDUDFWHULVHG�DV�KDYLQJ�UHGGLVK�
SXUSOH�IDOOV�ZLWK�D�PLON\�ZKLWH�EORWFK�DQG�D�EULJKW�\HOORZ�ULGJH��,W�LV�WKLV�EULJKW�\HOORZ�ULGJH�ZKLFK�LV�
FKDUDFWHULVWLF�RI�DOO�WKH�SODQWV�JDWKHUHG�LQ�WKH�HDVWHUQ�SDUW�RI�LWV�DUHD�VHQVX�ODWR�DQG�FROOHFWHG�E\�PH�
RU�UHFHLYHG�IURP�RWKHU�FROOHFWRUV�IURP�WKH�YLFLQLWLHV�RI�%LVKNHN��.LUJKL]LD��.\UJ\]VWDQ��DQG�$OPDW\�DQG�
LQ�EHWZHHQ��,Q������,�JRW�D�JRRG�VDPSOH�RI�,��NROSDNRZVNLDQD��VRPH����EXOEV��IURP�WKH�&KLQHVH�EXOE�
JURZHU�:HL�/LQ��ZKR�UHSRUWHG�WKDW�LW�ZDV�FROOHFWHG�ZLOG�LQ�WKH�1:�FRUQHU�RI�&KLQD��QRW�YHU\�IDU�IURP�
WKH�ERUGHU�ZLWK�.D]DNKVWDQ���DOWKRXJK�WKLV�VSHFLHV�LV�QRW�OLVWHG�LQ�WKH�)ORUD�RI�&KLQD��WKH�VHHGV�RI�,��
NROSDNRZVNLDQD�UHSRUWHG�DV�FROOHFWHG�ZLOG�LQ�;LQMLDQJ�3URYLQFH�RI�&KLQD�TXLWH�UHFHQWO\�ZHUH�RIIHUHG�
E\�D�VHHG�FRPSDQ\��&KLQHVH�$OSLQHV���$OO�WKH�SODQWV�KDG�WKH�YHU\�FKDUDFWHULVWLF�EULJKW�\HOORZ�ULGJH�RQ�
WKH�IDOOV��6XFK�DUH�WKH�SODQWV�LQ�DOO�WKH�SLFWXUHV�IURP�WKLV�UHJLRQ�SXEOLVKHG�RQ�WKH�VLWH�3ODQWDULXP�UX��
HYHQ�WKH�DOELQRV�IURP�WKH�YLFLQLW\�RI�$OPDW\�KDYH�IDOOV�ZLWK�EULJKW�\HOORZ�ULGJHV��7KHLU�EXOEV�DUH�
GLVWLQFWO\�\HOORZ��7R�EH�FRPSOHWHO\�DFFXUDWH��,�PXVW�QRWH�WKDW�RQ�3ODQWDULXP�UX�LV�RQH�LPDJH�
�SKRWRJUDSKHG�E\�(��5DKLPRYD��RI�D�VPDOO�JURXS�RI�,��NROSDNRZVNLDQD��WKH�H[DFW�ORFDOLW\�LV�QRW�JLYHQ��
VRPHZKHUH�LQ�WKH�&KX�,OL�PRXQWDLQV��ZKHUH�SODQWV�ZLWK�D�VPDOO�SDOH�\HOORZ�EORWFK�JURZ�VLGH�E\�VLGH�
ZLWK�SODQWV�ZKHUH�WKH�EORWFK�LV�DOPRVW�DEVHQW��,�UHJDUG�WKHVH�SODQWV�DV�DQ�DFFLGHQWDO�PXWDWLRQ��2QO\�
WKH�SODQWV�IURP�WKH�HDVWHUQ�SDUW�RI�,��NROSDNRZVNLDQD��DUHD�DUH�UHJDUGHG�KHUH�DV�EHORQJLQJ�WR�W\SH�
VXEVS��NROSDNRZVNLDQD�DQG�WKH\�SURYHG�WR�EH�WKH�HDVLHVW�LQ�FXOWLYDWLRQ��RFFDVLRQDOO\�VSOLWWLQJ�DQG�
IRUPLQJ�D�IHZ�EXOEOHWV��
�
7R�WKH�ZHVW�WKHUH�LV�D�JDS�RI�����NP�IURP�ZKHUH�,�IRXQG�QR�UHFRUGV�RU�SKRWRV�RI�,ULV�NROSDNRZVNLDQD�
VHQVX�ODWR��3ODQWV�VLPLODU�WR�W\SLFDO�,��NROSDNRZVNLDQD��EXW�ZLWKRXW�WKH�\HOORZ�EORWFK�RQ�WKH�IDOOV�
UHDSSHDU�VWDUWLQJ�IURP�WKH�.DUDWDX�PRXQWDLQV�LQ�.D]DNKVWDQ��ZKHUH�,�IRXQG�LW�IRU�WKH�ILUVW�WLPH�DW�
%HUNDUD�*RUJH��(�RI�7DUD]��IURP�ZKHUH�&RU\GDOLV�DLQDH�DQG�7XOLSD�EHUNDULHQVLV�ZHUH�SXEOLVKHG���0\�
JDWKHULQJV�DQG�WKH�ORFDOLWLHV�RI�WKH�SLFWXUHV�SXEOLVKHG�RQ�3ODQWDULXP�UX�LQGLFDWH�WKDW�LW�RFFXUV�LQ�WKH�
1:�GLUHFWLRQ�DORQJ�WKH�.DUDWDX�5LGJH�DQG�VRXWKZDUGV�DV�IDU�DV�WKH�VXUURXQGLQJV�RI�7DVKNHQW��
IRUPLQJ�D�IDLUO\�FRPSDFW��ZHOO�LVRODWHG�DUHD�RI�PRUSKRORJLFDOO\�VLPLODU�SODQWV��&RPPRQ�WR�WKHP�DOO�LV�
WKH�FRPSOHWH�DEVHQFH�RI�\HOORZ�RQ�WKH�IDOOV��7KHUH�DUH�WKUHH�SLFWXUHV�IURP�WKLV�UHJLRQ��ORFDOLWLHV�
PDUNHG�ZLWK�EURZQ�RQ�WKH�DWWDFKHG�PDS��ZKHUH�WKHUH�DUH�SDOH�\HOORZ�PDUNLQJV�RQ�WKH�ULGJH�RI�WKH�
IDOOV�±��WZR�RI�WKH�SKRWRV�VKRZ�SODQWV�IURP�KLJK�DOWLWXGHV��DFFRUGLQJ�WR�WKH�JLYHQ�FRRUGLQDWHV��ZKHUH��
DV�LV�VWDWHG�LQ�WKH�ERWDQLFDO�OLWHUDWXUH��,��NROSDNRZVNLDQD�GRHV�QRW�JURZ��:LWKRXW�VHHLQJ�WKHVH�SODQWV�LW�
LV�LPSRVVLEOH��RQO\�IURP�WKH�SLFWXUHV��WR�MXGJH�DERXW�WKHLU�WD[RQRPLFDO�SRVLWLRQ��
�
&RPSDULQJ�ZLWK�WKH�W\SLFDO��\HOORZ�EORWFKHG��SODQWV��WKRVH�IURP�WKH�ZHVW�KDYH�OLJKWHU�\HOORZ�EXOEV�
DQG�LQ�PDQ\�SRSXODWLRQV�FOXPSV�KDG�IRUPHG�DV�D�UHVXOW�RI�WKH�DEXQGDQFH�RI�EXOEOHWV�DW�WKH�EDVH�RI�
WKH�PRWKHU�EXOEV��,�REVHUYHG�FOXPSV�ZLWK�HYHQ�������EXOEV�LQ�HDFK��DOWKRXJK�RQO\�YHU\�IHZ�RI�WKHP�
EORRPHG��,Q�FXOWLYDWLRQ�WKH\�DUH�ZHDNHU�JURZHUV��DW�OHDVW�ZLWK�PH��WKDQ�WKH�SODQWV�IURP�WKH�W\SH�
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ORFDOLW\�DQG�LWV�VXUURXQGLQJV��,I�WKH�SODQWV�IURP�WKH�HDVWHUQ�SDUW�RI�WKH�DUHD��VHQVX�ODWR��DUH�����IDULQJ�
ZHOO�DQG�VORZO\�EXONLQJ�XS�WKHLU�VWRFNV��WKRVH�IURP�WKH�ZHVW�DUH�PXFK�ZHDNHU�DQG�,�DP�KDSS\�WR�VWLOO�
KDYH�WKHP�LQ�P\�FROOHFWLRQ��7DNLQJ�LQWR�DFFRXQW�WKH�PRUSKRORJLFDO�IHDWXUHV��,�GHFLGHG�WR�UHJDUG�WKH�
SODQWV�IURP�WKH�HDVWHUQ�DQG�ZHVWHUQ�SDUWV�RI�,��NROSDNRZVNLDQD�VHQVX�ODWR�UDQJH�DV�WZR�GLIIHUHQW�WD[D�
DW�VXEVSHFLHV�OHYHO��
�

� �
�

)LJ����DERYH�OHIW��,ULV�NROSDNRZVNLDQD�IURP�$OPD�$WD��.D]DNKVWDQ��
)LJ����DERYH�ULJKW��,ULV�NROSDNRZVNLDQD�IURP�.DVKND�6X��.\UJ\]VWDQ��

�

���� ��� ��� �
�
)LJ����DERYH�OHIW��,ULV�NROSDNRZVNLDQD�IURP�&KLQD�)LJ����DERYH�FHQWUH�DQG�)LJ����DERYH�ULJKW��&RORXU�

IRUPV�RI�,ULV�NROSDNRZVNLDQD��.D]DNKVWDQ��3KRWRV�$OH[DQGU�1DXPHQNR��
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��� ����� �
�

)LJV����DQG�����&RORXU�IRUPV�RI�,ULV�NROSDNRZVNLDQD��.D]DNKVWDQ��3KRWR�9ODGLPLU�(SLSHNWRY��
�

�
�

)LJ�����,ULV�NROSDNRZVNLDQD�VXEVS��NROSDNRZVNLDQD�IORZHU�GHWDLOV��
�
Iris kolpakowskiana�VXEVS��occinica 5XNãƗQV��VXEVSHFLHV�QRYD��
�
7\SH��([�FXOWXUDH�LQ�KRUWR�-ƗQLV�5XNãƗQV��3ODQWV�RULJLQDOO\�FROOHFWHG�DIWHU�EORRPLQJ�RQ������������LQ�
8]EHNLVWDQ��6DQJLUVDL��D�VLGH�YDOOH\�RI�WKH�%DVKNL]LOVDL�EDVLQ��LQ�WKH�ZHVWHUQ�SDUW�RI�WKH�&KDWNDO�
5DQJH�QHDU�WKH�ERUGHU�ZLWK�WKH�&KDWNDO�0RXQWDLQ�)RUHVW�5HVHUYH����Û��
�1�DQG���Û��
�(��DW�DQ�
DOWLWXGH�RI�DURXQG������P��$5-$�������+RORW\SH�*%��*RWKHQEXUJ��IURP�WKH�SODQWV�FXOWLYDWHG�E\�-ƗQLV�
5XNãƗQV��FROOHFWHG�RQ�������������
�
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+DELWDW�DQG�GLVWULEXWLRQ��'LVWULEXWHG�LQ�:HVW�7LDQ�6KDQ�0RXQWDLQV�IURP�.DUD�7DX�LQ�.D]DNKVWDQ�WR�
VXUURXQGLQJV�RI�7DVKNHQW�LQ�8]EHNLVWDQ��ZKHUH�LW�LV�JURZLQJ�RQ�IRRWKLOOV�EHWZHHQ�DQG�LQVLGH�GZDUI�
VKUXEV�DQG�LQ�JUDVV��EORRPLQJ�LQ�)HEUXDU\�DQG�0DUFK���
�

�
�

)LJ�����,ULV�NROSDNRZVNLDQD�VXEVS��RFFLQLFD�IORZHU�GHWDLOV��
�
�
)LJ�����(PHUJLQJ�FOXPS�RI�,ULV�NROSDNRZVNLDQD�
VXEVS��RFFLQLFD�LQ�WKH�ZLOG��6�.D]DNKVWDQ��
7\XONXEDV�'LVWU����3KRWR�(XJHQLM�'DYNDMHY��
�
�
�
'HVFULSWLRQ��3ODQW�DW�DQWKHVLV���������FP�ORQJ��
OHDYHV�UHDFK�����FP�OHQJWK��%XOE�HJJ�VKDSHG��XS�
WR����PP�ORQJ�DQG����PP�ZLGH��OLJKW�FUHDP\��
FRYHUHG�ZLWK�GLVWLQFWO\�UHWLFXODWHG��DW�WRS�VRPHWKLQJ�
EULVWO\�WXQLFV��/HDYHV�FDQDOLFXODWHG��������PP�ZLGH��
3HGLFHO�OLJKW�JUHHQ��%UDFW�DQG�EUDFWHROH�VXEHTXDO��
EUDFWHROH�RQO\�VOLJKWO\�VKRUWHU��JUHHQ�ZLWK�PLQRU�
ZKLWLVK�WLS��DOPRVW�UHDFKLQJ�EDVH�RI�IORZHU�
VHJPHQWV��/HDYHV�DQG�IORZHU�HQFORVHG�LQWR�����
VHPL�WUDQVSDUHQW��JUHHQ�DW�WRS��PDLQO\�
VXEWHUUDQHDQ�VKHDWKV��)ORZHU�WXEH�JUHHQLVK�ZKLWH�
WXUQLQJ�GLUW\�OLODF�GRWWHG�DQG�VXIIXVHG�EHORZ�IORZHU�
VHJPHQWV��2XWHU�VHJPHQWV�������PP�ORQJ�ZLWK�����
PP�ZLGH��SDUDOOHO\�HGJHG�KDIW��QDUURZHVW�SDUW�RI�
WKH�IDOO���+DIW�RXWVLGH�ZKLWLVK�GHQVHO\�GRWWHG�DQG�
VKRUWO\�VWULSHG�GLUW\�SXUSOLVK��LQVLGH�ZKLWLVK��GRWWHG�
DQG�VWULSHG�GLUW\�JUHHQLVK�DQG�OLODF��JODEURXV�DORQJ�
PLGULE��LQ�W\SH�VXEVS��KDIW�LV�PLQXWHO\�KDLU\�WR�
SDSLOORVH�XS�WR�EDVH���/DPLQD�JUDGXDOO\�H[SDQGV�

IURP�KDIW�XS�WR�������PP�LQ�ZLGHVW�SRLQW�DQG�������PP�ORQJ��RXWVLGH�DW�EDVH�OLJKW�GLUW\�SXUSOH�ZLWK�
ZKLWH�XSSHU�ULP��IXUWKHU�DORQJ�OHQJWK�OLJKW�GLUW\�SXUSOH�ZLWK�QDUURZ�GHHS�SXUSOH�HGJH��XSVLGH�GHHS�
SXUSOH�ZLWK�ODUJHU�RU�VPDOOHU�ZKLWH�EDVH�PRUH�RU�OHVV�GRWWHG�SXUSOH��&HQWUDO�ULGJH�ZKLWH�ZLWK�GDUNHU�
GRWV�GHQVHO\�FRYHUHG�ZLWK�PLQXWH�KDLUV��,QQHU�VHJPHQWV��VWDQGDUGV��FOXE�VKDSHG��������PP�ORQJ�
DQG�������PP�ZLGH��URXQGHG�RU�PLQXWHO\�QRWFKHG�DW�WLS��OLODF�ZLWK�GDUNHU�PLGULE�DW�EDVH��RI�VDPH�
FRORXU�RQ�ERWK�VLGHV��VW\OH�OREHV�������PP�ORQJ�DQG�����PP�ZLGH��LQQHU�VLGH�ZLWK�VWUDLJKW�HGJH��
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RXWHU�VLGH�DUFXDWH��6WLJPD�HQWLUH��OLJKW�OLODF�WXUQLQJ�ZKLWLVK�DW�HGJH��)LODPHQWV�XS�WR����PP�ORQJ��
JODEURXV��OLJKW�OLODF��$QWKHUV����PP�ORQJ��XSSHU�VLGH�GLUW\�ZKLWLVK��SROOHQ�VOLJKWO\�JUHHQLVK�ZKLWH��
��
(W\PRORJ\��7KH�VSHFLHV�QDPH�LV�GHGXFHG�IURP�RFFLGHQWDOL�WLDQVFKDQLFD��PHDQLQJ���IURP�:HVW�7LDQ�
6KDQ�0RXQWDLQV��
%RWK�VXEVSHFLHV�DUH�HDVLO\�GLVWLQJXLVKDEOH�±�LQ�,ULV�NROSDNRZVNLDQD�VXEVS��NROSDNRZVNLDQD�WKH�IDOOV�
KDYH�D�\HOORZ�ULGJH��EXOEV�DUH�FOHDUO\�\HOORZ��LQ�VXEVS��RFFLQLFD�WKH�IDOOV�DUH�ZLWKRXW�\HOORZ��WKH�EXOEV�
DUH�OLJKW��FUHDP\��\HOORZ��
�

��������������� ������ �
�
)LJ����DERYH�OHIW��,ULV�NROSDNRZVNLDQD�VXEVS��RFFLQLFD�IURP�ORFXV�FODVVLFXV��6DQJLUVDL��8]EHNLVWDQ�

)LJ����DERYH�ULJKW��,ULV�NROSDNRZVNLDQD�VXEVS��RFFLQLFD�IURP�.DUDWDX�5LGJH�QHDU�7DUD]��6�
.D]DNKVWDQ��

�
��
�
)LJ����OHIW��,ULV�
NROSDNRZVNLDQD�VXEVS��
RFFLQLFD�IURP�3DUNHQW��
QHDU�7DVKNHQW��
8]EHNLVWDQ��
�
�
�
)LJ����ULJKW��9LUXV�
LQIHFWLRQ�RQ�,ULV�
NROSDNRZVNLDQD�VXEVS��
RFFLQLFD�IURP�
$NVDNDWDVDL�QHDU�
7DVKNHQW��
�
�
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�

)LJ�����,ULV�NROSDNRZVNLDQD�VXEVS��RFFLQLFD�IURP�$NVDNDWDVDL�QHDU�7DVKNHQW��
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$W�KLJKHU�HOHYDWLRQV�,ULV�NROSDNRZVNLDQD�LV�UHSODFHG�E\�WZR�RWKHU�VSHFLHV��I. winkleri�5HJHO�ZDV�
SXEOLVKHG�LQ������IURP�WKH�<DVV\�3DVV�LQ�WKH�)HUJDQD�5DQJH��ZKHUH�LW�ZDV�IRXQG�DW�DOWLWXGHV�RI�
����������P��,W�ZDV�LQWURGXFHG�WR�FXOWLYDWLRQ�IRU�WKH�ILUVW�WLPH�LQ������E\�2��)HGWVFKHQNR��ZKR�ZURWH�
WKDW�WKLV�ZRQGHUIXO�LULV�VXUYLYHG�WZR�ZLQWHUV�LQ�KHU�JDUGHQ�QHDU�0R]KD\VN�LQ�5XVVLD��/DWHU�LW�ZDV�
FROOHFWHG�IURP�WLPH�WR�WLPH�LQ�YDULRXV�KHUEDULXPV��EXW�QHYHU�DJDLQ�LQWURGXFHG�LQWR�JDUGHQV��6RPH�
DXWKRUV��.LOOHQV�:���������HYHQ�H[SUHVVHG�GRXEWV�DERXW�LWV�VSHFLHV�VWDWXV��DQG�,�DVVXPH�WKDW�%��
0DWKHZ��������IROORZHG�WKLV�RSLQLRQ��ZKHQ�KH�ZURWH�WKDW�,��NROSDNRZVNLDQD�JUHZ�LQ�WKH�ZLOG�XS�WR�DQ�
DOWLWXGH�RI������P���
�

�������� �� �
�

)LJV����DQG������,ULV�ZLQNOHUL�IURP�.XJDUW��)HUJDQD�5LGJH��.\UJ\]VWDQ��
�
Iris winkleri�LV�D�FORVH�UHODWLYH�RI�,��NROSDNRZVNLDQD�VHQVX�ODWR�GLIIHULQJ�IURP�WKH�ODWWHU�LQ�WKH�VKHDWKV�
FRYHULQJ�WKH�EXOEV�±�LQ�,��NROSDNRZVNLDQD�WKH\�DUH�FOHDUO\�UHWLFXODWH��ZKHUHDV�LQ�,��ZLQNOHUL�WKH�VKHDWKV�
RI�WKH��FXUUHQW�\HDU�DUH�WKLQ��SDSHU\��EHFRPLQJ�VRPHZKDW�VSOLW�RQO\�GXULQJ�WKH�IROORZLQJ�VHDVRQV��,Q�
DGGLWLRQ�±�,��ZLQNOHUL�LV�D�VXEDOSLQH�SODQW�ZKLOVW�,��NROSDNRZVNLDQD�LV�SODQW�RI�WKH�IRRWKLOOV��7KHUH�ZHUH�
VSHFLDO�H[SHGLWLRQV�RUJDQL]HG�LQ�WKH�VHFRQG�KDOI�RI�WKH�ODVW�FHQWXU\�WR�ILQG�,��ZLQNOHUL��PRVWO\�E\�WKH�
JUHDW�DXWKRULW\�LQ�WKH�JHQXV�,ULV�'U��*HRUJH�5RGLRQHQNR��EXW�WKH\�ZHUH�XQVXFFHVVIXO��$V�D�UHVXOW�LQ�
JDUGHQHUVெ�FLUFOHV�WKH�VSHFLHV�JDLQHG�D�VRPHZKDW�P\VWHULRXV�VWDWXV�±�HYHU\RQH�VSRNH�DERXW�LW��
HYHU\RQH�ZDQWHG�LW�DQG�DVNHG�IRU�LW��EXW�QR�RQH�DFWXDOO\�EHOLHYHG�WKDW�LW�UHDOO\�H[LVWHG���
�
$W�WKH�HQG�RI�WKH�ODVW�FHQWXU\�,�RUJDQL]HG�VHYHUDO�WULSV�WR�WKH�&HQWUDO�$VLDQ�PRXQWDLQV�WRJHWKHU�ZLWK�
$UQLV�6HLVXPV�IURP�WKH�1DWLRQDO�%RWDQLFDO�*DUGHQ�RI�/DWYLD��ZKR�ZRUNHG�WKHUH�ZLWK�WKH�MXQR�LULVHV��
7KH�ILUVW�DWWHPSWV�WR�UHDFK�WKH�ORFDOLWLHV��ZKHUH�,ULV�ZLQNOHUL�PLJKW�EH�IRXQG��ZHUH�PDGH�LQ������DQG�
������EXW�ZH�ZHUH�XQOXFN\��,Q������GXULQJ�WKH�WKLUG�DWWHPSW��ZLWK�WKH�KHOS�RI�WKH�8]EHNLVWDQ�
DXWKRULWLHV�RI�WKH�KLJKHVW�OHYHO��ZH�UHDFKHG�WKH�YDOOH\�RI�WKH�ULYHU�.XJDUW�LQ�WKH�QHLJKERXULQJ�
.D]DNKVWDQ��7KHUH�ZHUH�D�IHZ�SRLQWV�LQ�WKH�)HUJDQD�5DQJH�IURP�ZKHUH�,��ZLQNOHUL�ZDV�UHSRUWHG��EXW�
RQO\�WKH�.XJDUW�ZDV�VLWXDWHG�LQ�D�GLVWDQFH�DWWDLQDEOH�ZLWKRXW�D�VSHFLDOO\�HTXLSSHG�SURWUDFWHG�
H[SHGLWLRQ��$OO�WKH�RWKHU�ORFDOLWLHV�ZHUH�DW�OHDVW�����NP�IURP�WKH�QHDUHVW�SRLQW�WKDW�FRXOG�EH�UHDFKHG��
�
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E\�FDU��,Q�WKH�.XJDUW�9DOOH\��ZKLOH�GULYLQJ�LQ�D�5XVVLDQ�MHHS�³1LYD´�DORQJ�D�KDOI�GHVWUR\HG�URDG��ZH�
UHDFKHG�D�GHDG�HQG�SRLQW�DW�DQ�DOWLWXGH�RI�DURXQG������P�WKDW�ZDV�RQO\����NP�GLVWDQFH�IURP�WKH�
SODFH�ZKHUH�DW�RQH�WLPH�D�KHUEDULXP�RI�WKH�VXSSRVHGO\�,��ZLQNOHUL�ZDV�JDWKHUHG��$IWHU�D�YHU\�GLIILFXOW�
DQG�KDUG�DVFHQW�WR������P�DOWLWXGH��RQ�WKH�ZD\�EDFN�ZH�ILQDOO\�IRXQG�WKH�VRXJKW�DIWHU�LULV�LQ�VHHG�LQ�
JUDVV�RQ�D�PRGHUDWHO\�VWHHS�VORSH��$IWHU�VHHLQJ�WKH�EXOE�ZH�LPPHGLDWHO\�UHFRJQL]HG�WKH�VSHFLHV��
EHFDXVH�WKH�EXOE�ZDV�ZKLWH�DQG�KDG�QRQ�UHWLFXODWH�FRYHULQJ�VKHDWKV��:KHQ�,�WKLQN�DERXW�WKLV�
H[SHGLWLRQ��,�VWLOO�ZRQGHU�KRZ�ZH�PDQDJHG�WR�GR�LW��:DONLQJ�ILIW\�NP�LQ�RQH�GD\�LV�QRW�HDV\�HYHQ�DORQJ�
D�SHUIHFW�URDG��EXW�DW�.XJDUW�ZKLOH�VWULYLQJ�WR�ILQG�SODQWV�ZH�ZDONHG�WKH�PRXQWDLQ�VORSHV�ZLWK�QR�URDGV�
EXW�FDWWOH�SDWKV�WKDW�FURVVHG�ZDWHU�VWUHDPV��:LWKLQ�RQH�GD\�ZH�DVFHQGHG�VRPH�����������PHWUHV�
DQG�UHWXUQHG�WR�RXU�EDVH�FDPS��KDYLQJ�VHW�RXW�ZKHQ�VWLOO�ZDV�GDUN�LQ�WKH�PRUQLQJ��DQG�FRPLQJ�EDFN�
ORQJ�DIWHU�VXQVHW��0RUH�DERXW�WKLV�WULS�FDQ�EH�IRXQG�LQ�P\�ERRN�³%XULHG�7UHDVXUHV´�DQG�LQ�$*6�
%XOOHWLQ��5XNãƗQV��6HLVXPV�������5XNãƗQV����������
�
:KHQ�FRPSDUHG�ZLWK�,ULV�NROSDNRZVNLDQD�VHQVX�ODWR��,��ZLQNOHUL�RQO\�RFFDVLRQDOO\�SURGXFHV�����
EXOEOHWV�DW�WKH�EDVH�RI�WKH�SDUHQW�EXOEV��DQG�WKH\�PRUH�UHJXODUO\�VSOLW�LQWR�WZR��HVSHFLDOO\�LQ�
FXOWLYDWLRQ��,WV�IORZHUV�DUH�YHU\�VLPLODU�WR�,��NROSDNRZVNLDQD��RQO\�WKH\�DUH�VOLJKWO\�OLJKWHU�LQ�FRORXU��
DOWKRXJK�LW�LV�SRVVLEOH�WKDW�WKH�YDULDELOLW\�LV�JUHDWHU�DV�ZH�REVHUYHG�SODQWV�IURP�RQO\�RQH�SRSXODWLRQ��
7KH�PDLQ�GLIIHUHQFH�LV�MXVW�LQ�WKH�EXOE�WXQLFV��$OWKRXJK�WKH�VSHFLHV�KDLOV�IURP�KLJK�DOWLWXGHV��ZKHUH�
FRQGLWLRQV�DUH�PRUH�VLPLODU�WR�WKRVH�RI�RXU�JDUGHQV��LW�LV�QRW�YHU\�HDV\�LQ�FXOWLYDWLRQ��,W�PRVWO\�VXIIHUV�
IURP�RYHUIHHGLQJ�DQG�RYHUZDWHULQJ��SHUKDSV�IURP�WRR�ORQJ�D�JURZLQJ�SHULRG�DV�ZHOO��,Q�VXFK�
FRQGLWLRQV�LW�SURGXFHV�YHU\�ODUJH�EXOEV��ZKLFK�DV�D�UXOH�URW�GXULQJ�WKH�VXPPHU�UHVW��
�

�
�

)LJ�����,ULV�ZLQNOHUL�IURP�.XJDUW��)HUJDQD�5LGJH��.\UJ\]VWDQ��
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:KLOH�SODQQLQJ�RXU�WULS�WR�VHDUFK�IRU�,ULV�ZLQNOHUL��ZH�IRXQG�LQ�WKH�&RQVSHFWXV�)ORUDH�$VLDH�0HGLDH�
�7VFKHUQHYD��������D�QRWH�RQ�WKLV�VSHFLHV�WKDW�WKHUH�KDG�EHHQ�VRPH�GRXEWIXOO\�QDPHG�JDWKHULQJV�
IURP�WKH�:�7LDQ�6KDQ�DW�,WHOJHVDL�LQ�WKH�XSSHU�FRXUVHV�RI�WKH�5LYHU�$QJUHQ��DOW��DURXQG������P��DQG�
DQRWKHU�RQH�IURP�WKH�.DVWHN�PRXQWDLQ�SDVV��DOW�������P��LQ�WKH�7UDQV�,OL�$ODWDX��:H�UHJDUGHG�WKRVH�
DV�UHVHUYH�YDULDQWV�LI�RXU�H[SHGLWLRQ�WR�.XJDUW�EURXJKW�QR�UHVXOWV��EXW�DV�ZH�IRXQG�RXU�WDUJHW�LULV��
WKRVH�URXWHV�ZHUH�QRW�QHHGHG�DQ\PRUH���
�
,Q������ZH�RUJDQL]HG�DQRWKHU�H[SHGLWLRQ�WR�WKH�XSSHU�FRXUVHV�RI�WKH�5LYHU�3VNHP��LQ�VHDUFK�IRU�,ULV�
DOERPDUJLQDWD��MXQR���2ULJLQDOO\�LW�ZDV�GHVFULEHG�IURP�D�FXOWLYDWHG�SODQW�FROOHFWHG�E\�WKH�H[SHGLWLRQ�RI�
%��)HGWVFKHQNR�LQ�$XJXVW������QHDU�D�SODFH�QDPHG�6\HPHVDV��:H�GLG�QRW�NQRZ�ZKHUH�WKLV�
6\HPHVDV�ZDV�DQG�GLG�QRW�ILQG�VXFK�D�QDPH�HYHQ�RQ�WKH�YHU\�GHWDLOHG�PLOLWDU\�PDSV��7KHUHIRUH�WKH�
RQO\�WKLQJ�ZH�FRXOG�GR�ZDV�WR�IROORZ�WKH�URXWH�WKDW�%��)HGWVFKHQNR�UHFRXQWHG�LQ�KLV�GLDULHV��7KH�
UHJLRQ�ZDV�FORVHG�WR�IRUHLJQ�YLVLWRUV�GXH�WR�WKH�SROLWLFDO�VLWXDWLRQ�LQ�WKLV�GLVWULFW��VR�ZH�XVHG�WKH�
VHUYLFHV�DQG�WUDQVSRUWDWLRQ�RI�WKH�0LQLVWU\�RI�'HIHQFH�RI�8]EHNLVWDQ�ZLWK�WKH�NLQG�VXSSRUW�RI�WKH�6WDWH�
6HFUHWDU\�RI�'HIHQFH��:H�ZHUH�EURXJKW�WKURXJK�WKH�YLOODJH�RI�3VNHP�DQG�WKHQ�WRRN�D�FDWWOH�SDWK�
WRZDUGV�WKH�QHDUHVW�WRSV�RI�WKH�3VNHP�0RXQWDLQ�5DQJH��:H�VHW�XS�RXU�FDPS�LQ�WKH�ILUVW�PRUH�RU�OHVV�
VXLWDEOH�VSRW�IRU�RXU�WHQW�VRPHZKHUH�DURXQG�����������P���
�
$V�LW�WXUQHG�RXW��LW�ZDV�D�YHU\�JRRG�FKRLFH��7KH�QH[W�PRUQLQJ�ZH�IRXQG�WKH�VHDUFKHG�IRU�MXQR��EXW�
QHDU�RXU�WHQW�DQG�KLJKHU�XS�WKH�VORSHV�ZH�GLVFRYHUHG�DQRWKHU�WKUHH�YHU\�LQWHUHVWLQJ�SODQWV�±�RQH�WDOO�
YHU\�VSHFLDO�$OOLXP�VS��JURZLQJ�WKURXJK�ZDWHU�LQ�D�VZDPS\�SODFH��DFWXDOO\�D�ERJ��ZKHUH�D�VSULQJ�
HPHUJHG�IURP�WKH�KLOOVLGH��,�WKLQN�WKDW�WKLV�ZDV�D�QHZ��XQSXEOLVKHG�VSHFLHV��ZKLFK��XQIRUWXQDWHO\��ZDV�
ORVW�LQ�FXOWLYDWLRQ���D�YHU\�LQWHUHVWLQJ�&RU\GDOLV�VOLJKWO\�UHVHPEOLQJ�&��JODXFHVFHQV��EXW�VR�VSHFLDO�WKDW�
,�FRQWLQXH�WR�EHOLHYH�WKDW�LW�LV�D�QRW�\HW�SXEOLVKHG�VSHFLHV��FRQWUDU\�WR�WKH�RSLQLRQ�RI�+��=HWWHUOXQG�DQG�
0��/LGpQ�±�SHUVRQDO�FRPPXQLFDWLRQ���DQG�WKH�WKLUG�ZDV�D�UHWLFXODWH�LULV��,WV�WXQLF�FRYHULQJV�ZHUH�
UHWLFXODWH�DQG�WKH�EXOE�FRORXU�ZDV�YHU\�OLJKW��DOPRVW�ZKLWH��:H�ZHUH�UDWKHU�KLJK�XS�LQ�WKH�PRXQWDLQV��
DFFRUGLQJ�WR�WKH�PDS�DQG�WKH�DOWLWXGH�OLQHV��LW�ZDV�DURXQG������P��WKHUH�ZDV�QR�*36�DW�WKDW�WLPH�DQG�
ZH�XVHG�PLOLWDU\�PDSV�SURYLGHG�IRU�XV�E\�WKH�6WDWH�6HFUHWDU\���)RU�,��NROSDNRZVNLDQD�LW�ZRXOG�KDYH�
EHHQ�IDU�WRR�KLJK�IRU�LW�LV�UHJDUGHG�DV�D�W\SLFDO�IRRWKLOO�VSHFLHV��,��ZLQNOHUL�ZKLFK�ZH�IRXQG�D�\HDU�
HDUOLHU��KDV�ORQJLWXGLQDOO\�ILEURXV�WXQLFV�DQG��EHVLGHV��LW�JURZV�YHU\�IDU�IURP�3VNHP��0RVW�OLNHO\�LW�
PLJKW�EH�LGHQWLFDO�ZLWK�WKH�LULV�IURP�WKH�XSSHU�FRXUVH�RI�WKH�$QJUHQ�5LYHU��WKHUHIRUH�IRU�WKLV�UHDVRQ�
DQG�EHFDXVH�RI�P\�VHYHUH�JDVWURLQWHVWLQDO�KHDOWK�SUREOHPV�ZH�FDQFHOOHG�WKH�WULS�WR�WKH�$QJUHQ��,W�
ZRXOG��WKRXJK��EH�ZRUWKZKLOH�WR�FKHFN�WKH�SODFH�VRPHWLPH�LQ�WKH�IXWXUH��
�
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�

)LJV�������������,ULV�SVNHPHQVLV�IURP�WKH�ORFXV�FODVVLFXV��,KQDFKVDL��3VNHP�5LGJH��8]EHNLVWDQ��
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:KHQ�WKH�IROORZLQJ�VSULQJ�WKH�JDWKHUHG�EXOEV�EORRPHG�LQ�RXU�JDUGHQV��LW�ZDV�UHYHDOHG�WKDW�WKH�VKDSH�
DQG�RYHUDOO�ORRN�RI�WKH�IORZHUV�RI�WKLV�LULV�IURP�,KQDFKVDL�ZHUH�YHU\�VSHFLDO�DQG�UHDOO\�GLIIHUHQW�IURP�
RWKHU�VSHFLHV�LQ�6HFWLRQ�0RQROHSLV��,�GHFLGHG�WR�QDPH�WKH�SODQWV�Iris pskemensis.�)ORZHUV�RI�LULVHV�
LQ�FXOWLYDWLRQ�UHWDLQ�WKH�VL]H�DQG�SURSRUWLRQV�RI�ZLOG�SODQWV��DQG�WKHUHIRUH�WKH�IORUDO�GDWD�JDWKHUHG�IURP�
FXOWLYDWHG�VSHFLPHQV�FRUUHVSRQG�ZLWK�WKRVH�LQ�WKH�ZLOG��,W�FDQ�EH�GLVWLQJXLVKHG�IURP�RWKHU�VSHFLHV�LQ�
WKLV�VHFWLRQ�E\�WKH�OLJKWHU�FRORXU�RI�WKH�EXOEV�±�SDOH�\HOORZLVK�WR�ZKLWLVK�FUHDP\��OLJKWHU�WKDQ�LQ�,��
NROSDNRZVNLDQD�VXEVS��RFFLQLFD���DQG�WKH�VKDSH�DQG�FRORXU�RI�WKH�IORZHUV��7KH�IDOOV�DUH�SXUSOH�YLROHW�
DQG�PRVWO\�ULPPHG�E\�D�FRQVSLFXRXV�QDUURZ�ZKLWH�EDQG��WKH�VWDQGDUGV�DUH�SDOH�EOXLVK�RU�ZKLWLVK��
XVXDOO\�VRPHZKDW�WZLVWHG���
�

.H\�IRU�WKH�VSHFLHV�LQ�6HFWLRQ�Monolepis��
���%XOEV�ZKLWH�RU�ZKLWLVK�WR�OLJKW�FUHDP\��

� ���%XOE�WXQLFV�ORQJLWXGLQDOO\�ULEEHG��QRQ�UHWLFXODWH�ILEURXV�««««««««««�,��ZLQNOHUL�
� ���%XOE�WXQLFV�UHWLFXODWH�ILEURXV�
� � ���%ODGH�RI�IDOOV�PRVWO\�ULPPHG�ZLWK�D�FRQVSLFXRXV�ZKLWH�EDQG���

� � ����VWDQGDUGV����±����FP�ZLGH��«««««««««��««««««��,��SVNHPHQVLV�
� � ���%ODGH�RI�IDOOV�QRW�ULPPHG��VWDQGDUGV����±����FP�ZLGH�

� � � � ������ � ��������������������������������,��NROSDNRZVNLDQD�VXEVS��RFFLQLFD�
���%XOEV�\HOORZ�WR�OLJKW�\HOORZ��WXQLFV�UHWLFXODWH�ILEURXV��EODGH�RI�IDOOV�QRW�ULPPHG��
� ���%ODGH�RI�IDOOV�ZLWK�D�\HOORZ�FHQWUDO�ULGJH��EXOEV�\HOORZ�

�����������������������������������������������������������������������������������������,��NROSDNRZVNLDQD�VXEVS��NROSDNRZVNLDQD�
� ���%ODGH�RI�IDOOV�ZLWKRXW�\HOORZ�FHQWUDO�ULGJH��EXOEV�OLJKW�\HOORZ�

������������������������������������������������������� � ��������������������������,��NROSDNRZVNLDQD�VXEVS��RFFLQLFD�
�

��
�
)LJ�����,ULV�YDUWDQLL�LQ�1�,VUDHO���
3KRWR�2URQ�3HUL��
�
�
�
�
�
�
7KH�PRVW�FRPPRQ�DQG�ODUJHVW�ERWK�LQ�WKH�
QXPEHU�RI�VSHFLHV�DQG�WKHLU�RFFXSLHG�
WHUULWRU\�DUH�WKH�UHWLFXODWH�LULVHV�IURP�
6HFWLRQ�Hermodactyloides��$OWKRXJK�WKH�
VHFWLRQ�FRQWDLQV�WKH�ODUJHVW�QXPEHU�RI�
VSHFLHV��LW�LV�VWLOO�WKH�OHVV�UHVHDUFKHG�JURXS��
6HFWLRQ�+HUPRGDFW\ORLGHV�LQFOXGHV�VRPH�
VSHFLHV�WKDW�DUH�YHU\�HDV\�WR�UHFRJQLVH�DQG�
LGHQWLI\��DW�WKH�VDPH�WLPH�WKH�W\SH�VSHFLHV�
RI�WKH�VHFWLRQ�±�,ULV�UHWLFXODWD�%LHE��VHQVX�
ODWR�±�SRVHV�WKH�WRXJKHVW�SUREOHPV�IRU�
WD[RQRP\�GXH�WR�WKH�YHU\�JUHDW�YDULDELOLW\�
DQG�PDQ\�LVRODWHG�SRSXODWLRQV��DOORZLQJ�PH�
WR�VXSSRVH�WKDW�XQGHU�WKLV�QDPH�VHYHUDO�
XQUHFRJQLVHG�VSHFLHV�DUH�KLGGHQ��
VHSDUDWLRQ�RI�ZKLFK�ZLWKRXW�WKH�FKHFNLQJ�RI�
'1$�ZRXOG�EH�TXLWH�GLIILFXOW��
�
�
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�������� ��
�

)LJV����DQG�����,ULV�YDUWDQLL�LQ�1�,VUDHO��3KRWRV�2URQ�3HUL��
�
7KH�VRXWKHUQPRVW�SDUW�EHORQJV�WR�Iris vartanii�)RVWHU��RFFXUULQJ�IURP�6�RI�6\ULD�DQG�WKURXJK�
/HEDQRQ�DQG�,VUDHO�HQWHULQJ�1:�-RUGDQ��DOWKRXJK�LQ�VRPH�RI�LWV�KDELWDWV�LW�LV�IDLUO\�UDUH��PRVW�OLNHO\�
GXH�WR�RYHU�FROOHFWLQJ��,W�LV�D�SODQW�RI�ORZ�DOWLWXGHV�ZKHUH�WHPSHUDWXUH�GRHV�QRW�GURS�EHORZ������&�DQG�
JURZV�RQ�URFN\�KLOOVLGHV�EHWZHHQ�ORZ�VFUXE��EORRPLQJ�LQ�WKH�ZLOG�IURP�1RYHPEHU�WLOO�-DQXDU\��7KH�
PDLQ�IHDWXUHV�DOORZLQJ�HDV\�LGHQWLILFDWLRQ�DUH�WKH�SDOH�EOXH�RU�VODWH�FRORXU�RI�WKH�IORZHUV��WKH�ORQJ�DQG�
QDUURZ�VW\OH�OREHV��DQG�WKH�ORQJHU�DQG�SURSRUWLRQDOO\�QDUURZHU�IDOOV�WKDQ�LQ�RWKHU�UHWLFXODWH�LULVHV��
2FFDVLRQDOO\�LQ�WKH�ZLOG�RQH�FDQ�HYHQ�FRPH�XSRQ�EULJKW�EOXH�IRUPV��EXW�WKH\�DOZD\V�KDYH�WKH�
FKDUDFWHULVWLF�VW\OH�OREHV��7KH�VSHFLHV�SURGXFHV�D�ORW�RI�ULFH�JUDLQ�VL]H�EXOEOHWV�DQG�LV�QRW�HDV\�LQ�
FXOWLYDWLRQ��,�WULHG�WR�JURZ�LW�D�IHZ�WLPHV��EXW�DOZD\V�ORVW�GXH�WR�WKH�YHU\�HDUO\�VWDUW�RI�YHJHWDWLYH�
JURZWK�DQG�IORZHULQJ�±�VRPHWLPHV�HYHQ�LQ�'HFHPEHU��7KH�IROORZLQJ�IURVWV�XVXDOO\�GDPDJHG�WKH�
IROLDJH�DQG�WKH�SODQWV�EHFDPH�ZHDNHU�IURP�VHDVRQ�WR�VHDVRQ�DQG�LQ�WKH�HQG�SHULVKHG��0D\EH�ZLWK�
WKH�FOLPDWH�FKDQJHV�DQG�WKH�PXFK�PLOGHU�ZLQWHUV�RI�WKH�UHFHQW�\HDUV��,�ZLOO�EH�PRUH�VXFFHVVIXO��
DOWKRXJK�,�KDYH�QRW�WULHG�WR�UHLQWURGXFH�LW��)RU�\HDUV�LWV�DOELQR�IRUP�ZDV�RIIHUHG�LQ�FXOWLYDWLRQ��KRZHYHU�
WKH�EOXH�IRUPV�DUH�PRUH�DWWUDFWLYH��
�
$QRWKHU�HDVLO\�UHFRJQLVDEOH�VSHFLHV�±�Iris winogradowii�)RPLQ�±�LV�GLVWULEXWHG�LQ�WKH�YHU\�QRUWK�RI�
WKH�³UHWLFXODWD´�LULV�UDQJH�±�LQ�WKH�:�&DXFDVXV��LQ�$GMDUD��DQ�DXWRQRPRXV�UHSXEOLF�LQ�*HRUJLD��DQG�LQ�
$ENKD]LD��DQ�DXWRQRPRXV�UHSXEOLF�LQ�*HRUJLD��DW�SUHVHQW�RFFXSLHG�E\�5XVVLD���,W�WRR�KDV�\HOORZ�
IORZHUV��DOWKRXJK�WKH\�DUH�RI�D�PDUNHGO\�OLJKWHU�VKDGH�WKDQ�LQ�,��GDQIRUGLDH��%\�WKH�IORZHU�VKDSH�LW�
PRUH�UHVHPEOHV�WKH�³WUDGLWLRQDO´�UHWLFXODWH�LULVHV��KDYLQJ�ZHOO�GHYHORSHG�VWDQGDUGV�DQG�ODUJHU�IORZHUV��
,W�LV�RQH�RI�WKH�HDVLHVW�VSHFLHV�LQ�FXOWLYDWLRQ��EHLQJ�DQ�DOSLQH�SODQW�WKDW�QHHGV�SOHQW\�RI�PRLVWXUH�ZKLOH�
LQ�JURZWK�DQG�VKRXOG�QRW�EH�RYHU�GULHG�ZKHQ�GRUPDQW��,W�FDQ�JURZ�IRU�PDQ\�\HDUV�ZLWKRXW�UHSODQWLQJ�
LQ�WKH�RSHQ�JDUGHQ�XQWLO�WKH�FOXPSV�EHFRPH�WRR�FRQJHVWHG�DQG�WKH�EORRPLQJ�GHFUHDVHV��,WV�EXOEV�
VSOLW�TXLWH�ZHOO�DQG�SURGXFH�VPDOO�EXOEOHWV�DW�WKHLU�EDVHV��LW�VHWV�VHHG�ZHOO��HVSHFLDOO\�DIWHU�KDQG�
SROOLQDWLRQ��,��ZLQRJUDGRZLL�LV�QRW�HDV\�LQ�SRWV�LQ�WKH�JUHHQKRXVH��ZKHUH�GXULQJ�
�
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WKH�VXPPHU�WKH�WHPSHUDWXUH�PLJKW�EH�WRR�KLJK�DQG�FRQGLWLRQV�WRR�GU\��7KHUHIRUH�WKH�SRWV�QHHG�WR�EH�
SODFHG�RXWVLGH�DIWHU�EORRPLQJ�DQG�SHULRGLFDOO\�ZDWHUHG�GXULQJ�WKH�VXPPHU�VSHOOV����
�

�
�

)LJ�����,ULV�ZLQRJUDGRZLL�
�

�
)LJ�����,ULV�ZLQRJUDGRZLL�K\EULG�Ä.DWKDULQH�+RGJNLQெ�VKRZLQJ�
V\PSWRPV�RI�YLUXV�LQIHFWLRQ��
�
�
�
,Q�HYHU\WKLQJ�EXW�FRORXU�LW�LV�UDWKHU�VLPLODU�WR�,��KLVWULRLGHV��WKH�
WZR�VSHFLHV�FDQ�K\EULGLVH��WKHUH�DUH�VRPH�K\EULGV�LQ�
FXOWLYDWLRQ��WKH�PRVW�SRSXODU�RI�ZKLFK�LV�,ULV�Ä.DWKDULQH�
+RGJNLQ¶��8QIRUWXQDWHO\�WKHVH�K\EULGV�DUH�YHU\�VXVFHSWLEOH�WR�
YLUXV�LQIHFWLRQV��7KH�LQIHFWHG�SODQWV�IRUP�IORZHUV�ZLWK�GDUNHU��
LUUHJXODU�VWULSHV�RQ�WKH�IDOOV��VWDQGDUGV�RU�VW\OH�EUDQFKHV��
6RPHWLPHV�RQO\�RQH�RU�WZR�VPDOO�GDUNHU�VWULSHV�ZLOO�IODJ�WKH�
LQIHFWHG�SODQW���
�
7KH�FXOWLYDU�GLVWULEXWHG�DV�,��ZLQRJUDGRZLL�Ä$OEDெ�DFWXDOO\�LV�D�
VWHULOH�K\EULG�ZLWK�DQ�XQNQRZQ�RULJLQ��
�
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��
)LJ�����,ULV�KLVWULRLGHV�IURP�QU��$PDV\D��1�7XUNH\��
�

�
)LJ����ULJKW��,ULV�KLVWULRLGHV�IURP�5L]H�
SURYLQFH��QHDU�6R÷DQOL�3DVV��RI�
FHQWUDO�QRUWK�7XUNH\��
�
)LJ�����,ULV�KLVWULRLGHV�Ä/DG\�%HDWUL[�6WDQOH\ெ��

� �
$V�DOUHDG\�PHQWLRQHG��YHU\�VLPLODU�LQ�
HYHU\WKLQJ�EXW�FRORXU�LV�WKH�EULJKW�EOXH�Iris 
histrioides��*�)��:LOVRQ��6��$UQRWW�WKDW�LV�
FRQILQHG�WR�D�VPDOO�DUHD�DURXQG�$PDV\D�DQG�
LQ�5L]H�3URYLQFH��QHDU�WKH�6R÷DQOÕ�3DVV��LQ�
FHQWUDO�QRUWKHUQ�7XUNH\��,WV�IORZHUV�DUH�
FRPSDUDWLYHO\�YHU\�ODUJH�DQG�DUH�VLPLODU�LQ�
VKDSH�DQG�VL]H�WR�,��ZLQRJUDGRZLL��&RPSDULQJ�
LW�ZLWK�,��UHWLFXODWD�VHQVX�ODWR��WKH�IDOOV�RI�,��
KLVWULRLGHV�KDYH�D�FRQVSLFXRXVO\�VSRWWHG�DUHD�
LQ�WKH�FHQWUH�RI�WKH�ODPLQD��EXW�,�KDYH�QRW�
VHHQ�LQGLYLGXDOV�RI�D�NQRZQ�ZLOG�RULJLQ�ZLWK�D�
ULFK�\HOORZ�ULGJH�PHQWLRQHG�E\�%��0DWKHZ�
��������,Q�DOO�WKH�VDPSOHV�VHHQ�E\�PH�WKH�
\HOORZ�]RQH�RQ�WKH�IDOOV�ZDV�WKLQ�DQG�OLJKW�
\HOORZ��7KH�EUDFW�DQG�EUDFWHROH�DUH�WKLQ�DQG�
SDSHU\��ZKHUHDV�LQ�,��UHWLFXODWD�VHQVX�ODWR�
WKH\�DUH�UDWKHU�ULJLG��7KH�TXDGUDQJXODU�OHDYHV�
DUH�QHDUO\�DEVHQW�DW�EORRPLQJ�WLPH��EXW�ODWHU�
UHDFK�������FP�OHQJWK��,��KLVWULRLGHV�LV�KDUG\�DQG��DOWKRXJK�JURZLQJ�ZLOG�DW�KLJK�DOWLWXGHV������������
P���LW�VXIIHUV�OHVV�IURP�VXPPHU�GURXJKW�±�ZLWK�PH�LW�JURZV�HTXDOO\�ZHOO�ERWK�LQ�WKH�RXWVLGH�JDUGHQ�
DQG�LQ�WKH�JUHHQKRXVH��8QGHU�WKLV�QDPH�VHYHUDO�FXOWLYDUV�DUH�GLVWULEXWHG��VRPH�RI�WKHP�UHDOO\�ORRN�
OLNH�WUXH�,��KLVWULRLGHV��Ä/DG\�%HDWUL[�6WDQOH\ெ�±�LV�YHU\�VLPLODU�WR�P\�ZLOG�VDPSOH�IURP�$PDV\D���RWKHUV�
PRUH�UHVHPEOH�,��UHWLFXODWD�VHQVX�ODWR�DQG�PLJKW�EH�K\EULGV��
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�
�

)LJ�����,ULV�VRSKHQHQVLV��
�
7KH�SODQW�GLVWULEXWHG�DV�,ULV�KLVWULRLGHV�YDU��VRSKHQHQVLV�LV�VLPLODU�WR�D�IRUP�RI�,��UHWLFXODWD�VHQVX�ODWR�
DQG�FDQQRW�EH�UHJDUGHG�DV�EHORQJLQJ�WR�,��KLVWULRLGHV��,Q������LWV�VWDWXV�ZDV�HOHYDWHG�WR�VSHFLHV�OHYHO�
DV�Iris sophenensis��)RVWHU��%��0DWKHZ�	�*�QHU��2ULJLQDOO\�LW�ZDV�FROOHFWHG�LQ������QHDU�(Ok]Õ÷��
TXLWH�IDU�WR�WKH�VRXWK�IURP�WKH�NQRZQ�ORFDOLWLHV�RI�,��KLVWULRLGHV�DQG�SODQWV�UHFHQWO\�UH�FROOHFWHG�WKHUH�
ORRN�VLPLODU�WR�WKH�RULJLQDO�FROOHFWLRQ��7KH�IORZHUV�DUH�GLVWLQFWO\�YLROHW�EOXH�ZLWK�D�ZKLWH�OLQLQJ�DURXQG�
WKH�OLJKW�\HOORZ�ULGJH�DQG�ZLWKRXW�WKH�GDUN�EORWFKHV�WKDW�DUH�FKDUDFWHULVWLF�RI�,��KLVWULRLGHV��7KH�
VHJPHQWV�DUH�QRWLFHDEO\�QDUURZHU��WRR��7KH�OHDYHV�DUH�EDUHO\�YLVLEOH�DW�EORRPLQJ�WLPH�DQG�WKH�
VSHFLHV�DEXQGDQWO\�IRUPV�VPDOO�JUDLQ�OLNH�EXOEOHWV��)RU�WKH�WLPH�EHLQJ�,�JURZ�LW�RQO\�XQGHU�FRYHU�
EHFDXVH�LQ�LWV�KRPHODQG�WKH�VXPPHUV�DUH�YHU\�KRW�DQG�GU\��,W�VHWV�VHHG�UHDGLO\�DIWHU�KDQG�SROOLQDWLRQ��
�
Iris histrio�5HLFKE��LV�VXSHUILFLDOO\�YHU\�VLPLODU�WR�,��KLVWULRLGHV��³KLVWULRLGHV´�PHDQV�³VLPLODU�WR�KLVWULR´���
EXW�RFFXUV�LQ�WKH�RSSRVLWH�SDUW�RI�7XUNH\�±�LQ�WKH�YHU\�VRXWK�VWDUWLQJ�IURP�6LOLINH�WKURXJK�+DWD\�
3URYLQFH�GRZQ�WR�,VUDHO��%RWK�VSHFLHV�FDQ�EH�HDVLO\�GLVWLQJXLVKHG�E\�WKH�VKDSH�RI�WKHLU�IDOOV��,Q�,��
KLVWULR�WKH�IDOOV�JUDGXDOO\�PHUJH�ZLWK�WKH�ODPLQD�LQWR�D�FODZ�ZLWK�QR�REYLRXV�VLQXV��ZKLOH�LQ�,��
KLVWULRLGHV�WKH�ODPLQD�LV�VHSDUDWHG�IURP�WKH�QDUURZHU�FODZ�E\�D�ZHOO�GHILQHG�VLQXV�DQG�WKH�IORZHUV�DUH�
VRPHZKDW�GDUNHU�EOXH��7KH�ODPLQD�LQ�,��KLVWULR��7XUNLVK�SRSXODWLRQV��LV�SURPLQHQWO\�EORWFKHG�RYHU�
PRVW�RI�LWV�DUHD��ZKLOVW�LQ�,��KLVWULRLGHV�RQO\�LQ�WKH�FHQWUH��6DPSOHV�IURP�6\ULD�VRPHWLPHV�KDYH�D�OHVV�
VSRWWHG�ODPLQD�DQG�DUH�PRUH�YDULDEOH�LQ�FRORXU��7KH�OHDYHV�HPHUJH�WRJHWKHU�RU�EHIRUH�WKH�IORZHUV��LQ�
WKH�VDPSOHV�IURP�6\ULD�±�DOUHDG\�LQ�ODWH�DXWXPQ��WKRXJK�WKH�EORRPLQJ�VWDUWV�RQO\�LQ�HDUO\�VSULQJ��
'XULQJ�EORRPLQJ�WKH�OHDYHV�ZHOO�VXUSDVV�WKH�IORZHUV��UHDFKLQJ�HYHQ����FP�LQ�OHQJWK��%XOEV�XVXDOO\�
IRUP�QXPHURXV�EDVDO�EXOEOHWV��,W�LV�QRW�D�YHU\�GLIILFXOW�SODQW�WR�JURZ��EXW�GXH�WR�IORZHULQJ�YHU\�HDUO\�LW�
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UHTXLUHV�WKH�SURWHFWLRQ�RI�D�EXOE�IUDPH��,Q�VXPPHU�LW�QHHGV�YHU\�KRW�DQG�GU\�FRQGLWLRQV��VR�,�JURZ�LW�
RQO\�LQ�SRWV��ZKLFK�DUH�NHSW�LQ�WKH�JUHHQKRXVH�DOO�\HDU�URXQG��6PDOO�EXOEOHWV�PXVW�EH�VRZQ�
LPPHGLDWHO\��RWKHUZLVH�WKH\�VRRQ�GU\�RXW��
�

���������� ������� �
�

)LJV����DQG����DERYH��,ULV�KLVWULR�IURP�+DWD\�3URYLQFH��6�7XUNH\��
�

���� ���� �
�

)LJ����OHIW��,ULV�KLVWULR��$5*,������IURP�6\ULD���)LJ����ULJKW��,ULV�KLVWULR��$5*,������IURP�6\ULD��
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�
�

)LJ����,ULV�DLQWDEHQVLV���
FRPPHUFLDO�IRUP��

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
)LJV����DQG����EHORZ����
,ULV�DLQWDEHQVLV�IURP�QHDU�
*D]LDQWHS��7XUNH\��
�
�

�

����� ����� �
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�
)LJ�����,ULV�DLQWDEHQVLV�IURP�QHDU�*D]LDQWHS��7XUNH\��
�
�
Iris aintabensis��*�3�%DNHU��5XNãƗQV�VWDW��QRY��
�
%DVLRQ\P��,ULV�KLVWULR�YDU��DLQWDEHQVLV�*�3�%DNHU��
*DUG��&KURQ��VHU���������������������>,ULV�KLVWULR�VXEVS��
DLQWDEHQVLV��*�3�%DNHU��%��0DWKHZ�LQ�.�7DQ��HG����
'DYLV�	�+HGJH�)HVWVFKULIW�������������,ULGRGLFW\XP�
DLQWDEHQVLV��*�3�%DNHU��0�%�&UHVSR��0DUW��$]RULQ�	�
0DYURGLHY��3K\WRWD[D���������������@��
�
7KLV�WLQ\�LULV�LV�NQRZQ�IURP�WKH�YLFLQLW\�RI�*D]LDQWHS�DQG�
IRU�D�ORQJ�WLPH�ZDV�UHJDUGHG�DV�D�YDULHW\�RI�,ULV�KLVWULR��
DOWKRXJK�WKH�RQO\�FRPPRQ�IHDWXUH�IRU�WKHP�ERWK�LV�WKH�
SURPLQHQWO\�EORWFKHG�ODPLQD��,Q�,��DLQWDEHQVLV�WKH�
EORWFKHV�DUH�PRUH�FRQFHQWUDWHG�DURXQG�WKH�\HOORZ�
ULGJH��ZKLOH�LQ�,��KLVWULR�WKH\�WHQG�WR�FRQJUHJDWH�WRZDUGV�
WKH�HGJHV��,Q������%��0DWKHZ�UDLVHG�LWV�VWDWXV�WR�WKH�

VXEVSHFLHV�OHYHO��EXW�LQ������0��&UHVSR�	�DO��SODFHG�LW�DV�D�VSHFLHV�LQ�WKH�JHQXV�,ULGRGLFW\XP��,W�LV�D�
GHILQLWHO\�VPDOOHU�SODQW�LQ�FRPSDULVRQ�ZLWK�WKH�³QRUPDO´�,��KLVWULR�WKDW�JURZV�PRUH�WR�WKH�VRXWK��,Q�
FXOWLYDWLRQ�LW�LV�EHWWHU�NQRZQ�DV�YDU��DLQWDEHQVLV�RI�,��KLVWULR�DQG�LV�PRUH�ZLGHO\�GLVWULEXWHG�WKDQ�WKH�
W\SLFDO�,��KLVWULR��,WV�OLJKW��SDOH��EOXH�IRUP�ZLWK�VRPH�GDUNHU�VSODVKHV�RQ�WKH�IDOOV�DURXQG�WKH�\HOORZ�
ULGJH�LV�WKH�IRUP�SUHGRPLQDQWO\�JURZQ��EXW�1:�RI�*D]LDQWHS��QHDU�<HúLOFH�YLOODJH��LQ�DQ�RDN�WUHH�
JURYH�DW�DOWLWXGHV�RI�����������P�,�FROOHFWHG�VHHGV�IURP�ZKLFK�SURGXFHG�TXLWH�GLIIHUHQW�SODQWV�±�
VRPH�VWURQJO\�UHVHPEOHG�FXOWLYDWHG�IRUPV��ZKLOH�RWKHUV�ZHUH�FRORXUHG�D�PXFK�GHHSHU�EOXH��$OWKRXJK�
WKH�OHDYHV�HPHUJH�GXULQJ�EORRPLQJ��WKH\�RQO\�UDUHO\�DQG�RQO\�VOLJKWO\�VXUSDVV�WKH�IORZHUV��,��
DLQWDEHQVLV�SURGXFHV�D�ORW�RI�³ULFH�JUDLQV´�DQG�RIWHQ�DIWHU�EORRPLQJ�VSOLWV�LQWR�VPDOOHU�EXOEV��ZKLFK�
UHTXLUH�DURXQG���\HDUV�WR�UHDFK�IORZHULQJ�VL]H��7KLV�FDQ�EH�DYRLGHG�E\�GHHSHU�SODQWLQJ�DQG�PRUH�
IUHTXHQW�ZDWHULQJ�DQG�
IHUWLOL]LQJ���
�
�
�
�
�
�
�
�������������������������������������������������������������������������������������
)LJ�����,ULV�EDNHULDQD�
IURP�QHDU�0DUGLQ��
7XUNH\��
�
�
�
�
�
�
�
�
�
�
�
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�
�

)LJ�����,ULV�EDNHULDQD�IURP�QHDU�0DUGLQ��7XUNH\��
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�
�

)LJ����DERYH�DQG�)LJ����EHORZ�OHIW��,ULV�EDNHULDQD�IURP�:�,UDQ��QHDU�/DNH�8UPLD��
�
�
$QRWKHU�GLVWLQFW�UHWLFXODWH�LULV��ZKLFK�FDQ�EH�
LGHQWLILHG�ZLWKRXW�DQ\�GRXEW��LV�Iris bakeriana�
)RVWHU�EHFDXVH�LW�KDV�D�YHU\�VSHFLDO�OHDI�IRUP��LQ�
DOO�WKH�RWKHU�VSHFLHV�WKH�OHDYHV�DUH�TXDGUDQJXODU�
RU�FKDQQHOOHG��VHFW��0RQROHSLV���ZKHUHDV�LQ�,��
EDNHULDQD�WKH\�KDYH�HLJKW�ULEV�DQG�DUH�PRUH�RU�
OHVV�URXQG�LQ�FURVV�VHFWLRQ��7KH�VSHFLHV�LV�
GHVFULEHG�IURP�6(�7XUNH\��QHDU�0DUGLQ���ZKHUH�
IRUPV�RFFXU�ZLWK�OLJKWHU�RU�GDUNHU�EOXH�IORZHUV�
ZLWK�GHHS�SXUSOLVK�EOXH��HYHQ�EODFNLVK��IDOOV�DQG�
VSDUVHO\�GDUN�VSRWWHG�ZKLWH�KDIWV�ZLWK�QR�\HOORZ��
WKLV�LV�WKH�IRUP�WKDW�LV�GLVWULEXWHG�LQ�FXOWLYDWLRQ�
DQG�RFFDVLRQDOO\�RIIHUHG�E\�VRPH�QXUVHULHV��9HU\�
GLIIHUHQW�LQ�FRORXU��EXW�ZLWK�WKH�VDPH�OHDI�GHVLJQ�
DUH�WKH�SODQWV�WKDW�RFFXU�LQ�1(�,UDT��"��DQG�:�
,UDQ�±�EHWZHHQ�/DNH�8UPLD�DQG�7XUNLVK�ERUGHU��,W�
VHHPV�WKDW�WKH�FRPPHQW�E\�%��0DWKHZ��������
WKDW�WKH�VSHFLHV�LV�GLVWULEXWHG�LQ�,UDQ�DV�IDU�DV�
6KLUD]�QHHGV�UHFKHFNLQJ��DW�OHDVW�LQ�WKLV�DUHD�,�
REVHUYHG�RQO\�SODQWV�ZLWK�TXDGUDQJXODU�OHDYHV��
,UDQLDQ�,��EDNHULDQD�LV�RI�D�GDUNHU�FRORXU�DQG�KDV�
D�PRUH�SXUSOLVK�VKDGH�WKDQ�WKRVH�IURP�7XUNH\��
EXW�WKH�PDLQ�IHDWXUH�VHSDUDWLQJ�ERWK�SRSXODWLRQV�
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LV�WKH�YHU\�EULJKW�DQG�ODUJH�\HOORZ�ULGJH�DQG�PLGGOH�]RQH�RI�WKH�KDIW�LQ�WKH�,UDQLDQ�VSHFLPHQV��7KH�
EXOEV�PXOWLSO\�YHU\�ZHOO�DQG�HYHQ�LQ�WKH�ZLOG�RIWHQ�IRUP�ODUJH�FOXPSV�ZLWK�PDQ\�VPDOO�EXOEOHWV��%RWK�
SULQFLSDO�DUHDV�DUH�LVRODWHG�DQG�ORFDWHG�LQ�DQ�DOPRVW�����NP�GLVWDQFH��:LWKRXW�WKH�FKHFNLQJ�RI�'1$�LW�
LV�LPSRVVLEOH�WR�MXGJH�ZKHWKHU�WKH\�DUH�GLIIHUHQW�VSHFLHV�RU�RQO\�WZR�LVRODWHG�SRSXODWLRQV�ZLWK�
GLIIHULQJ�FRORXUV��)UHVK�JDWKHULQJV�IURP�WKH�7XUNLVK�SRSXODWLRQV�QHDU�0DUGLQ�ZRXOG�EH�KHOSIXO��EXW�
WKLV�ZRXOG�QRZ�EH�TXLWH�GLIILFXOW�WR�DFFRPSOLVK�FXUUHQWO\��7KHUH�DUH�UHSRUWV�DERXW�SODQWV�ZLWK���WR���
ULEV��EXW�,�KDYH�QRW�VHHQ�VXFK�LQ�WKH�ZLOG��7KH\�PLJKW�EH�K\EULGV�ZLWK�VRPH�IRUPV�RI�,��UHWLFXODWD�
VHQVX�ODWR��$W�OHDVW�WKH�IRUPV�IURP�7XUNH\�DUH�HDV\�WR�JURZ��EXW�,�KDYH�WULHG�WKHP�RQO\�LQ�SRWV�LQ�WKH�
JUHHQKRXVH��DOWKRXJK�WKH\�DUH�JURZQ�RQ�RSHQ�ILHOGV�FRPPHUFLDOO\�LQ�+ROODQG��7KH\�EORRP�HDUO\�LQ�WKH�
VHDVRQ�DQG�WKHLU�IORZHUV��LI�JURZQ�RXWVLGH��FDQ�EH�GDPDJHG�E\�WKH�HOHPHQWV��$V�WR�WKH�,UDQLDQ�
VDPSOHV��LW�LV�WRR�HDUO\�WR�VD\�DQ\WKLQJ��EHFDXVH�P\�H[SHULHQFH�ZLWK�WKHLU�FXOWXUH�LV�VWLOO�WRR�OLPLWHG��
)RU�WKH�WLPH�EHLQJ�WKH\�JURZ�RQO\�LQ�SRWV��
�

�
�

)LJ�����,ULV�EDNHULDQD�DOELQRV�IURP�:�,UDQ��QHDU�/DNH�8UPLD��
�
Iris reticulata�0��%LHE��VHQVX�ODWR�LV�WKH�PRVW�ZHOO�NQRZQ�VSHFLHV�DQG�LW�FHUWDLQO\�LV�WKH�PRVW�
LQFRQVWDQW�LQ�DSSHDUDQFH��,WV�TXDGUDQJXODU�OHDYHV�YDU\�KXJHO\�LQ�WKHLU�GHYHORSPHQW�DW�EORRPLQJ�WLPH�
DQG�LWV�EXOEV�FDQ�VSOLW�RU�SURGXFH�PRUH�RU�OHVV�DEXQGDQW�QXPEHUV�RI�JUDLQ�OLNH�EXOEOHWV�DW�WKHLU�EDVHV��
,WV�IORZHUV�DUH�YHU\�YDULDEOH�LQ�FRORXU�±�IURP�EOXLVK�VKDGHV�WR�GHHSHVW�SXUSOH��EXW�DOELQRV�DUH�YHU\�
UDUH��7KHUH�LV�XVXDOO\�D�EULJKW�\HOORZ�FUHVW�RQ�WKH�IDOOV��WKRXJK�LQ�VRPH�SRSXODWLRQV�LW�LV�DEVHQW��,��
UHWLFXODWD�RFFXUV�LQ�D�ZLGH�UDQJH�RI�KDELWDWV��LQ�DOSLQH�PHDGRZV�RU�RQ�VWRQ\�PRXQWDLQVLGHV�DQG�
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VFUXEODQG��DW�DOWLWXGHV�IURP�����WR������PHWUHV��,W�ZDV�DOUHDG\�GHVFULEHG�LQ������IURP�*HRUJLD�IURP�
ZKHUH�,�KDYH�VHHQ�RQO\�SODQWV�ZLWK�UHGGLVK�SXUSOH�IORZHUV��7KHVH�DUH�WKH�RQHV�WKDW�PXVW�EH�UHJDUGHG�
DV�W\SLFDO�,��UHWLFXODWD��,Q�QHLJKERXULQJ�$UPHQLD��DV�ZHOO�DV�LQ�$]HUEDLMDQ��SXUSOH�DQG�EOXH�FRORXUHG�
SRSXODWLRQV�JURZ��DOWKRXJK��DFFRUGLQJ�WR�*URVVKHLP���������SODQWV�ZLWK�SDOH�OLODF�RU�EOXLVK�IORZHUV�
DUH�UDUH��7KHUH�DUH�VHYHUDO�VSHFLHV�VHOHFWHG�IURP�WKLV�FRPSOH[�DQG�FHUWDLQO\�PDQ\�PRUH�ZLOO�IROORZ�LQ�
WKH�IXWXUH��,W�LV�QR�VXUSULVH�WKDW�WKH�WD[RQRPLFDO�VWDWXV�RI�VRPH�RI�WKH�VSHFLHV�LV�GLIIHUHQWO\�UHJDUGHG�
E\�GLIIHUHQW�DXWKRUV��
�

�
�

)LJ�����,ULV�K\UFDQD�56=������IURP�7DOLVK��$]HUEDLMDQ��
�
Iris hyrcana�:RURQ��H[�*URVVKHLP�ZDV�GHVFULEHG�IURP�QHDU�/HQNRUDQ�LQ�WKH�7DOLVK�LQ�WKH�5HSXEOLF�
RI�$]HUEDLMDQ��7KHUH�LW�LV�YHU\�ZLGHVSUHDG�DQG�QHDU�/HULN�,�REVHUYHG�SODFHV�ZKHUH�LWV�OHDYHV�FRYHUHG�
D�PHDGRZ�VR�GHQVHO\�WKDW�WKH\�UHVHPEOHG�JUDVV��$OWKRXJK�VRPH�ERWDQLVWV�LQFOXGH�WKH�QDPH�DPRQJ�
WKH�V\QRQ\PV�RI�,��UHWLFXODWD��:HQGHOER�	�0DWKHZ�������±�LQ�)O��,UDQLFD��.LOOHQV���������ERWK�VSHFLHV�
DUH�HDVLO\�VHSDUDEOH��7KH�EXOEV�RI�,��UHWLFXODWD�DUH�HORQJDWHG��DOPRQG�VKDSHG��DQG�RFFDVLRQDOO\�VSOLW�
ORQJLWXGLQDOO\��EXW�PRVWO\�FDQ�EH�IRXQG�LQ�WKH�ZLOG�DV�VROLWDU\�SODQWV��WKRVH�RI�,��K\UFDQD�DUH�PRUH�
JORERVH�DQG�SURGXFH�D�ORW�RI�EXOEOHWV��HYHQ�LQ�QDWXUH�FOXPSV�DUH�QRW�UDUH��%XW�WKH�ELJJHVW�GLIIHUHQFHV�
DUH�LQ�WKH�SROOHQ�DQG�IORZHU�FRORXU��$OO�VDPSOHV�UHJDUGHG�E\�PH�DV�,��K\UFDQD�KDYH�DQWKHUV�ZLWK�ZKLWH�
WR�OLJKW�EOXH�UHYHUVH�DQG�ZLWK�ZKLWH�SROOHQ��ZKLOVW�WKRVH�UHJDUGHG�DV�,��UHWLFXODWD�DOPRVW�LQYDULDEO\�
KDYH�\HOORZ�SROOHQ��������
                                                 
��7KHUH�DUH�VRPH�JDWKHULQJV�IURP�7XUNH\��.XUXFX�JHF��QHDU�%LQJRO�DQG�RWKHUV���$UPHQLD��QHDU�9DQDG]RU��DQG�
,UDQ��QHDU�+DPHGDQ��ZLWK�ZKLWH�SROOHQ��EXW�E\�RWKHU�IHDWXUHV�WKH\�DUH�YHU\�GLVWLQFW��,Q�DQ\�FDVH�WD[RQRP\�RI�VR�
QDPHG�³,ULV�UHWLFXODWD´�VWLOO�QHHGV�PXFK�UHVHDUFK�DW�'1$�OHYHO��
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���� ���� �
�

)LJ����DERYH�OHIW��'DUN�IRUP�RI�,ULV�K\UFDQD�56=������IURP�7DOLVK��$]HUEDLMDQ��
)LJ����DERYH�ULJKW��,ULV�K\UFDQD���,56������0D]DQGDUDQ�3URYLQFH��,UDQ��

�

��� �
�

)LJV����DQG�����,ULV�K\UFDQD�:+,5�����IURP�$UGDELO�3URYLQFH��,UDQ��
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,Q�,��K\UFDQD�IORZHUV�DUH�YHU\�EULJKW�VN\�EOXH�ZLWK�D�EULJKW�\HOORZ�ULGJH�VXUURXQGHG�E\�D�ZKLWH�VWULSHG�
]RQH�DQG�ZLWK�KDUGO\�DQ\�GDUN�YHLQLQJ�RU�VSRWWLQJ��2FFDVLRQDOO\�YHU\�OLJKW�RU�GDUN�EOXH�RU�HYHQ�YLROHW�
LQGLYLGXDOV�FDQ�EH�IRXQG��EXW�HYHQ�WKH�GDUNHVW�RQHV�DUH�QRW�DV�GHHS�UHGGLVK�SXUSOH�DV�D�W\SLFDO�,��
UHWLFXODWD��DQG�WKH\�DOO�DOVR�KDYH�URXQGHG�EXOEV�DQG�WHQG�WR�IRUP�FOXPSV��,Q������RXU�WHDP�FROOHFWHG�
,��K\UFDQD�EXOEV�DW�WKH�ORFXV�FODVVLFXV�DQG�LQ�LWV�VXUURXQGLQJV��ORQJ�DIWHU�EORRPLQJ��WKXV�WKH�VDPSOH�
ZDV�YHU\�UDQGRPL]HG��DQG�DPRQJ�WKHP�WKHUH�ZHUH�RQO\�WZR�GDUN�OLODFV�DQG�RQH�YHU\�OLJKW�LQGLYLGXDO�
DQG�QRW�RQH�ZDV�SXUSOH��7KH�IDOOV�DUH�ZLGH�±�RERYDWH�DQG�URXQGHG��DEUXSWO\�QDUURZLQJ�LQWR�D�FODZ��
6XEVHTXHQWO\�%��0DWKHZ��������DFFHSWHG�LWV�VHSDUDWLRQ�DW�OHDVW�³IRU�JDUGHQ�SXUSRVHV´�DQG�QRWHG�WKDW�
LQ�WKH�7DOLVK�UHJLRQ�RI�,UDQ�WKH\�YDU\�LQ�FRORXU�IURP�FOHDU�SDOH�EOXH�WKURXJK�GDUNHU�EOXH�WR�HYHQ�
UHGGLVK�SXUSOH��,�VDZ�SODQWV�ZLWK�VXFK�D�FRORXU��SXUSOH��RQO\�LQ�RQH�SRSXODWLRQ��DW�WKH�3DHRQLD�
ZHQGHOERL�ORFDOLW\�ZKHUH�EULJKW�EOXH�DQG�GLVWLQFWO\�UHGGLVK�SXUSOH�LQGLYLGXDOV�JUHZ�VLGH�E\�VLGH��ZLWK�
QR�LQWHUPHGLDWHV���'LPLWUL�=XERY��SHUVRQDO�FRPPXQLFDWLRQ��QHDU�/HULN��WKH�7DOLVK�UHJLRQ�RI�WKH�
5HSXEOLF�RI�$]HUEDLMDQ��DPRQJ�EOXH�IORZHUHG�SODQWV�DOVR�REVHUYHG�SXUSOH�SODQWV��$PRQJ�WKH�VDPSOHV�
,�PDGH�DIWHU�IORZHULQJ�LQ�WKH�DUHD�ZKHUH��LQ�P\�RSLQLRQ��,��K\UFDQD�LV�GLVWULEXWHG�LQ�,UDQ��,�REVHUYHG�
RQO\�LQGLYLGXDOV�ZLWK�EULJKW�DQG�GDUN��WKH�ODVW�RQO\�RFFDVLRQDOO\��EOXH�IORZHUV��QRQH�ZHUH�SXUSOH��7KLV�
DUHD�VWUHWFKHV�DORQJ�WKH�FRDVWDO�ULGJH�ERUGHULQJ�WKH�&DVSLDQ�6HD�LQ�WKH�VRXWK��IURP�WKH�ERUGHU�ZLWK�
$]HUEDLMDQ�WR�0D]DQGDUDQ�LQ�WKH�HDVW��)XUWKHU�LQODQG�WKH�IORZHU�VW\OH�FKDQJHV�±�LQ�H[DPSOHV�,�KDYH�
REVHUYHG�WKH�IDOOV�DUH�GDUN�SXUSOH��QDUURZ�DQG�ZLWK�GLVWLQFWO\�FKDQQHOOHG�FODZV�RI�WKH�VDPH�ZLGWK�RU�
HYHQ�VLJQLILFDQWO\�ZLGHU��3ODQWV�IURP�*ROHVWDQ�3URYLQFH�QHDU�WKH�VRXWK�HDVWHUQ�FRUQHU�RI�WKH�&DVSLDQ�
6HD�DUH�YHU\�VLPLODU�WR�,��K\UFDQD��EXW�WKHUH�PRUH�REVHUYDWLRQV�DUH�VWLOO�QHHGHG��8QIRUWXQDWHO\��,�KDYH�
QR�VDPSOHV�IURP�WKH�UHJLRQ�IXUWKHU�HDVW��1�.KRUDVDQ���DOWKRXJK�,�GLG�ILQG�UHWLFXODWH�LULVHV�WKHUH��EXW�
WKDW�KDSSHQHG�ORQJ�DIWHU�EORRPLQJ��DQG�H[DPSOHV�ZHUH�QRW�FROOHFWHG�WKHUH�GXH�WR�WKH�IDFW�WKDW�WKH\�
JUHZ�LQ�WKH�*ROHVWDQ�1DWLRQDO�3DUN��,Q�WKH�)ORUD�,UDQLFD�WKHUH�DUH�WZR�VDPSOHV�OLVWHG�IURP�WKLV�SDUW�RI�
WKH�DUHD��EXW�,�KDYH�QRW�VHHQ�WKHP��7KH�VDPSOHV�IURP�WKH�.RSHW�'DJ�LQ�7XUNPHQLVWDQ�DUH�YHU\�
GLIIHUHQW�DQG�FDQQRW�EH�UHJDUGHG�DV�,��K\UFDQD��
�
)LJ�����,ULV�NXUEDQRYLL��W\SH�JDWKHULQJ��.RSHW�
'DJ��7XUNPHQLVWDQ�

�
7KH�UHWLFXODWH�LULV�IURP�WKH�.RSHW�'DJ�LQ�
7XUNPHQLVWDQ�ZDV�RULJLQDOO\�SXEOLVKHG�DV�
,ULGRGLFW\XP�NRSHWGDJKHQVH�.XUEDQRY��,W�ZDV�
QRW�WKH�EHVW�FKRLFH�RI�WKH�QDPH�EHFDXVH�
WKHUH�DOUHDG\�ZDV�D�MXQR�VSHFLHV�QDPHG�,ULV�
NRSHWGDJHQVLV��0RVW�ERWDQLVWV�VWLOO�UHJDUG�
WKHP�ERWK�DV�EHORQJLQJ�WR�WKH�JHQXV�,ULV��VR�
WKH�UHWLFXODWH�LULV�IURP�WKH�.RSHW�'DJ�QHHGHG�
D�QHZ�QDPH��WKHUHIRUH�LW�ZDV�UHQDPHG�DV�Iris 
kurbanovii�)�2�.KDVV��	�5DNKLPRYD��,Q�
DSSHDUDQFH�LW�LV�DOPRVW�LQGLVWLQJXLVKDEOH�IURP�
VRPH�IRUPV�RI�,��UHWLFXODWD�VHQVX�ODWR�IURP�
7XUNH\�DQG�WKH�&DXFDVXV��DQG�RQO\�WKH�JUHDW�
GLVWDQFH�DQG�WKH�DEVHQFH�RI�VLPLODU�SODQWV�LQ�
EHWZHHQ�PLJKW�DOORZ�LW�WR�EH�UHJDUGHG�DV�D�
GLIIHUHQW�VSHFLHV��7KH�PRUSKRORJLFDO�IHDWXUHV�
JLYHQ�IRU�WKH�GLIIHUHQWLDWLRQ�DUH�YHU\�VXEWOH�
DQG�RYHUODSSLQJ��2QH�RI�WKHP�LV�WKH�OHQJWK�RI�
WKH�OHDYHV�GXULQJ�IORZHULQJ��,Q�P\�FROOHFWLRQ�
WZR�VDPSOHV�RI�WKLV�LULV�JURZ�IURP�WKH�.RSHW�
'DJ�5DQJH�±�WKH�W\SH�JDWKHULQJ�UHFHLYHG�
GLUHFWO\�IURP�'U��5RGLRQHQNR��DQG�D�VDPSOH�
FROOHFWHG�E\�/��%RQGDUHQNR�IURP�/LWKXDQLD��
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%RWK�ZHUH�FROOHFWHG�LQ�WKH�VDPH�DUHD�DQG�YLVXDOO\�DUH�YHU\�VLPLODU��GLIIHUHQFHV�LQ�WKH�FRORXULQJ�RI�WKHLU�
IDOOV�GR�QRW�H[FHHG�WKH�QRUPDO�VSHFWUXP�ZLWKLQ�UHWLFXODWH�LULVHV��,Q�WKH�W\SH�VSHFLPHQ�OHDYHV�GR�QRW�
VXUSDVV�WKH�IORZHUV�DW�EORRPLQJ�WLPH��LQ�WKH�VDPSOH�IURP�/��%RQGDUHQNR�OHDYHV�DUH�ZHOO�GHYHORSHG�
GXULQJ�EORRPLQJ�DQG�DUH�ORQJHU�WKDQ�WKH�IORZHUV��,��NXUEDQRYLL�LQ�LWV�GHVFULSWLRQ�LV�FKDUDFWHULVHG�DV�
KDYLQJ�QDUURZ�OHDYHV�ZLWKRXW�IRXU�FOHDUO\�VHHQ�ERUGHUV�DQG�VKRUWHU�IUXLWV�>LWV�OHQJWK�RQO\�WZR�WLPHV�
�QRW�PRUH��ORQJHU�WKDQ�WKH�ZLGWK��ZKHQ�LQ�,��UHWLFXODWD�WKH�IUXLW�OHQJWK�LV�WZLFH�WR�IRXU�WLPHV�ORQJHU�WKDQ�
LWV�ZLGWK��.XUEDQRY�������@��,Q�P\�SODQWV�WKH�OHDYHV�DUH�W\SLFDOO\�TXDGUDQJXODU�LQ�ERWK�VDPSOHV��7KH�
VHHGSRG�OHQJWK�GHSHQGV�RQ�WKH�TXDOLW\�RI�SROOLQDWLRQ�DQG�LV�YHU\�YDULDEOH��+��.HUQGRUII�HW�DO���������
QRWHG�WKDW�³7KH�FDSVXOHV�YDU\�WRR�PXFK�LQ�WKHLU�VL]HV�GHSHQGHQW�RQ�QXWULHQWV�LQ�WKH�VRLO�DQG�FOLPDWLF�
FRQGLWLRQV�ZKLFK�FDQ�EH�GLIIHUHQW�HYHQ�IURP�VHDVRQ�WR�VHDVRQ��7KHUHIRUH�WKH\�DUH�QRW�RI�JUHDW�
WD[RQRPLFDO�YDOXH�´�$OWKRXJK�WKLV�H[FHUSW�FRQFHUQV�FURFXVHV��WKH�VDPH�FDQ�DOVR�EH�DWWULEXWHG�WR�
UHWLFXODWH�LULVHV��6R�RQO\�WKH�FKHFNLQJ�RI�'1$�ZLOO�FRQILUP�ZKHWKHU�WKH\�DUH�LGHQWLFDO�RU�QRW��
�

�
�
�
�
�
�
�

7KLV�SDJH�±��
)LJV�����D�E�F�G�
3KRWRJUDSKV�
IURP�$OHNVDQGU�
3DYOHQNR�RI�,ULV�
NXUEDQRYLL�DQG��
EXOEV�LQ�WKH�

ORFXV�FODVVLFXV��
�
�
�
�
�
�
�
�

�
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�
�

)LJ�����,ULV�VLVLDQLFD�DW�ORFXV�FODVVLFXV��$UPHQLD��3KRWR�'LPLWUL�=XERY��
�
�
)LJ�����6WRORQLIHURXV�EXOEV�RI�
,ULV�VLVLDQLFD��
�
�
�
9HU\�UHFHQWO\��0DUFK��������D�
YHU\�VSHFLDO�UHWLFXODWH�LULV�IURP�
$UPHQLD�ZDV�SXEOLVKHG�±�Iris 
sisianica�=XERY�	�
%RQGDUHQNR��%\�LWV�IORZHU�LW�LV�
YHU\�VLPLODU�DQG�SUDFWLFDOO\�
LQVHSDUDEOH�IURP�D�W\SLFDO�,��
UHWLFXODWD��DV�,�UHJDUG�LW���EXW�LW�
KDV�D�RQH�RI�D�NLQG�IHDWXUH�
XQNQRZQ�LQ�DQ\�RWKHU�VSHFLHV�
RI�VXEJHQXV�+HUPRGDFW\ORLGHV�
±�LWV�EXOEV�DUH�VWRORQLIHURXV��
WKH�SDUHQW�EXOEV�XVXDOO\�
SURGXFH�����XS�WR�������FP�

ORQJ�VWRORQV�ZKLFK�EUDQFK�RXW�IURP�WKH�EDVDO�SODWH��6WRORQV�KDYH�XS�WR�ILYH�UHGXFHG��FRORXUOHVV��XS�WR�
����FP�ORQJ�FODVSLQJ�VKHDWKV��RU�ORZHU�OHDYHV��WHUPLQDWLQJ�LQ�DQ�XQHTXDOO\�URXQGHG��XS�WR�����FP�
ZLGH�DQG�����FP�ORQJ�GDXJKWHU�EXOE��EXOELO��ZLWK�D�SRLQWHG�DSH[��7KLV�WUDLW�LV�VR�XQLTXH�DPRQJ�
UHWLFXODWH�LULVHV�WKDW�LW�OHDYHV�QR�GRXEWV�DERXW�WKH�VSHFLHV�VWDWXV�RI�,��VLVLDQLFD��
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$QRWKHU�GLVWLQFW�UHWLFXODWH�LULV�ZDV�GHVFULEHG�E\�PH�DV�,ULV�UHWLFXODWD�YDU��NXUGLFD��EXW�ODWHU�LWV�VWDWXV�
ZDV�DOWHUHG�E\�&UHVSR�HW�DO���������DQG�LW�EHFDPH�,ULGRGLFW\XP�NXUGLFXP��5XNãƗQV��0�%�&UHVSR��
0DUW��$]RUtQ�	�0DYURGLHY��&RQVLGHULQJ�WKDW�DOO�WKH�EXOERXV�LULVHV�EHORQJ�WR�WKH�JHQXV�,ULV��WKH�
DIRUHPHQWLRQHG�QDPH�PXVW�EH�FKDQJHG��$�QHZ�DQG�PRUH�FRPSOHWH�GHVFULSWLRQ�RI�WKH�VSHFLHV�LV�
DGGHG�KHUH��
�

�
)LJ������,ULV�NXUGLFD�IORZHU�GHWDLOV��

�

Iris kurdica��5XNãƗQV��5XNãƗQV�VWDWXV�QRYD��
�
%DVLRQ\P��,ULV�UHWLFXODWD�YDU��NXUGLFD�5XNãƗQV��%XULHG�7UHDVXUHV��������������6\QRQ\P��
,ULGRGLFW\XP�NXUGLFXP��5XNãƗQV��0�%�&UHVSR��0DUW��$]RULQ�	�0DYURGLHY��3K\WRWD[D���������������
��
7\SH��7XUNH\�����NP�6�RI�%DúNDOH�DORQJ�WKH�URDG�WR�+DNNkUL�����NP�EHIRUH�+DNNkUL���VWHHS�
VHUSHQWLQH�VORSHV��5XNãƗQV��6HLVXPV�	�=HWWHUOXQG��������������%$70�����������ெ�1������ெ�(��DW�DQ�
DOWLWXGH�a�����P��+RORW\SH��*RWKHQEXUJ��*%���H[�FXOWXUDH�LQ�KRUWR�-ƗQLV�5XNãƗQV��
�
'HVFULSWLRQ��%XOE�HORQJDWHG��XS�WR���FP�ORQJ�DQG����PP�LQ�GLDPHWHU�ZLWK�QHWWHG�WXQLFV��/HDYHV�WZR��
TXDGUDQJXODU��XS�WR���PP�ZLGH��JODEURXV��JUHHQ�ZLWK�ZKLWH�DSH[��DW�EORRPLQJ�WLPH�������FP�ORQJ��
UHDFKLQJ�DURXQG�KDOI�RI�IORZHU�KHLJKW��ODWHU�HORQJDWLQJ��,QIORUHVFHQFH�RQH�IORZHUHG��ZLWK�ORQJ�SHGLFHO��
UHDFKLQJ�������FP�LQ�KHLJKW��%UDFW�JUHHQ�ZLWK�ZKLWH�DSH[��ULJLG��UHDFKLQJ�DORQJ�KDOI�RI�IORZHU�WXEH�
KHLJKW��FORVHO\�HQZUDSSLQJ�D�VRPHZKDW�VPDOOHU�DQG�PXFK�ILQHU�EUDFWHROH�DQG�IORZHU�WXEH��%UDFWHROH�
WKLQ��DW�EDVH�WUDQVSDUHQW�JHWWLQJ�OLJKW�JUHHQ�DW�WRS��PRVWO\�KLGGHQ�LQVLGH�EUDFW��VRPHWLPHV�HTXDO�LQ�
OHQJWK�DQG�UDUHO\�HYHQ�VRPHZKDW�ORQJHU��2XWHU�SHULDQWK�VHJPHQWV�XS�WR����PP�ORQJ�DQG���PP�ZLGH�
DW�ZLGHVW�SDUW�RI�KDIW��WDSHULQJ�WR���PP�DW�EDVH�DQG���PP�EHORZ�IDOOV��2XWVLGH�RI�KDIW�GDUN�JUH\LVK�
VSRWWHG�ZLWK�QDUURZ�ZKLWH�HGJH��LQVLGH��XSSHU�VLGH��DW�EDVH�EURZQLVK��KLJKHU�JUDGXDOO\�WXUQV�GDUN�
SXUSOLVK�VSRWWHG�ZLWK�QDUURZ�ZKLWH�HGJH��8SSHU�KDOI�RI�KDIW�ZLWK�YHU\�GLVWLQFW��SURPLQHQW�SDSLOOD�DV�
ORZ��EXW�GLVWLQFW�ULGJHV�DFURVV�PHGLDQ�YHLQ��)DOOV��ODPLQD��DFXPLQDWH��XS�WR����PP�ZLGH�DQG����PP�
ORQJ��YHU\�GDUN��HYHQ�EODFNLVK�SXUSOH�RQ�XSSHU�VLGH��ZLWK�QDUURZ������PP�ORQJ�GHHS�\HOORZ�ULGJH�ZLWK�
IHZ�YHU\�VPDOO�EODFNLVK�VSRWV�RQ�WRS��2XWVLGH�GLUW\�\HOORZLVK�JUHHQ��LQ�PLGGOH�OLJKWHU�DQG�ZLWK�QDUURZ�
GHHS�SXUSOH�HGJH��,QQHU�SHULDQWK�VHJPHQWV��VWDQGDUGV��HUHFW��ODQFHRODWH�WR�SDUDOOHO�HGJHG�ZLWK�
JUDGXDOO\�QDUURZLQJ��SRLQWHG�WLS��������PP�ORQJ�DQG���PP�ZLGH�ZLWK�VOLJKWO\�FXUYHG�HGJH��WXUQLQJ�
OLJKWHU�WR�EDVH�ZLWK�������PP�ORQJ��QDUURZ��GLUW\�SXUSOLVK��GDUN�KDIW��6W\OH�EUDQFKHV�QDUURZO\�
FXQHDWH��VOLJKWO\�VKRUWHU�WKDQ�VWDQGDUGV���������PP�ORQJ�DQG���PP�ZLGH�DW�ZLGHVW�SDUW��DW�EDVH�
ZKLWLVK�ZLWK�GDUN�PLGULE�WXUQLQJ�SLQNLVK�OLODF�DW�WRS�DQG�ZLWK���GDUN�SXUSOH��VRPHZKDW�WULDQJXODU����PP�
ORQJ�DQG�������PP�ZLGH�DW�EDVH��VOLJKWO\�UHFXUYHG�OREHV��6WLJPD�OLODF��ELOREHG��OREHV�WULDQJXODU��
)LODPHQWV�XS�WR����PP�ORQJ��DQWKHUV�XS�WR����PP�ORQJ��IODW��SRLQWHG�DW�DSH[��EOXLVK�EODFN�ZLWK�OLJKWHU�
FRQQHFWLYH��SROOHQ�EODFN��
�
(W\PRORJ\��QDPHG�DIWHU�7XUNLVK�.XUGLVWDQ�ZKHUH�LW�LV�JURZLQJ��WR�UHFDOO�WKH�IRUPHU�LQGHSHQGHQW�
.XUGLVK�VWDWH��
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)LJ�����,ULV�NXUGLFD�%$70�����IURP�WKH�
W\SH�ORFDOLW\��(�7XUNH\��
�
�
,ULV�NXUGLFD�RULJLQDOO\�ZDV�IRXQG�E\�$UQLV�
6HLVXPV��ZKR�FROOHFWHG�D�IHZ�EXOEV��RXW�
RI�IORZHU��GXULQJ�RXU�H[SHGLWLRQ�WR�7XUNH\�
WRJHWKHU�ZLWK�WKH�*RWKHQEXUJ�%RWDQLFDO�
*DUGHQ��:KHQ�LW�EORRPHG�ZLWK�PH�IRU�WKH�
ILUVW�WLPH��LW�ZDV�D�SODQW�RI�D�YHU\�VPDOO�
KDELW�ZLWK�D�GLIIHUHQW�FRORXU��,WV�VWDQGDUGV�
FDQ�DFWXDOO\�EH�GHVFULEHG�DV�SXUSOLVK�
SLQN��$QRWKHU�SURPLQHQW�IHDWXUH�PDNLQJ�LW�
GLVWLQFW�IURP�UHWLFXODWH�LULVHV�JURZLQJ�LQ�
QHLJKERXUKRRG�LV�LWV�EODFN�DQWKHUV�DQG�
SROOHQ��,Q�.XUGLVWDQ��WKH�UHJLRQ�ZKHUH�LW�LV�
GLVWULEXWHG��LW�LV�DW�SUHVHQW�NQRZQ�IURP�D�
UDWKHU�OLPLWHG�DUHD�±�IURP���DFTXLVLWLRQV�
�%$70������%$70�����DQG�-55.�������
DOO�ZLWKLQ�D�GLVWDQFH�RI�a���NP��DORQJ�WKH�
URDG�IURP�%DúNDOH�WR�<�NVHNRYD��3ODQWV�
IURP�DOO���SRSXODWLRQV�DUH�YHU\�VLPLODU��
WKDW�DQG�WKH�EODFN�FRORXUHG�DQWKHUV�DV�
ZHOO�DV�WKH�QRQ�FRPSDWLELOLW\�ZKHQ�FURVV�
SROOLQDWHG�ZLWK�RWKHU�SRSXODWLRQV�
UHJDUGHG�DV�W\SLFDO�,��UHWLFXODWD��DW�WKDW�
WLPH��FRQILUP�LWV�VSHFLHV�VWDWXV����������
�
�

�
�

)LJ�����,ULV�NXUGLFD�%$70������(�7XUNH\����



���,QWHUQDWLRQDO�5RFN�*DUGHQHU����
�

�ZZZ�VUJF�QHW��������&KDULW\�UHJLVWHUHG�LQ�6FRWODQG�6&��������������,661�����������

5HWXUQLQJ�WR�Iris reticulata�VHQVX�ODWR�±�LWV�VLWXDWLRQ�VWLOO�UHPDLQV�YHU\�FRPSOLFDWHG��$V�,�QRWHG�LQ�WKH�
EHJLQQLQJ��SODQWV�IURP�*HRUJLD�FDQ�EH�UHJDUGHG�DV�W\SLFDO�UHSUHVHQWDWLYHV�RI�WKH�VSHFLHV��,Q�WKH�
VRXWKHUQ�GLUHFWLRQ��LQ�7XUNH\��DQG�WRZDUGV�WKH�HDVW��LQ�,UDQ��WKHUH�FHUWDLQO\�JURZ�VHYHUDO�DW�SUHVHQW�
XQUHFRJQLVHG�VSHFLHV��0DQ\�ORFDOLWLHV�DUH�VWLOO�QRW�VXIILFLHQWO\�UHVHDUFKHG��$V�WR�,UDQ��,�KDYH�QRW�VHHQ�
DQ\�H[DPSOHV�IURP�DURXQG�7DEUL]�ZKLFK�DUH�PHQWLRQHG�LQ�WKH�)ORUD�,UDQLFD��SODQWV�IURP�DURXQG�
+DPDGDQ�ORRN�YHU\�VSHFLDO��DOWKRXJK�E\�FRORXU�WKH\�UHVHPEOH�,��K\UFDQD�JURZLQJ�QHDU�WKH�&DVSLDQ�
FRDVW��,��K\UFDQD�JURZV�DORQJ�WKH�FRDVWDO�ULGJH��EXW�RQO\�D�OLWWOH�IXUWKHU�LQODQG�FRPSOHWHO\�GLIIHUHQW�
UHWLFXODWH�LULVHV�DUH�SUHVHQW��WKH�SODQWV�IURP�.XKKD�\H�6DEDODQ��DOWKRXJK�VXSHUILFLDOO\�UHVHPEOLQJ�,��
K\UFDQD��KDYH�GLVWLQFW�EXOE�WXQLFV��:KHQ�,�SXW�RQ�WKH�PDS�P\�DFFHVVLRQV�RI�,UDQLDQ�VDPSOHV�RI�,��
UHWLFXODWD�VHQVX�ODWLVVLPR��LW�ZDV�SRVVLEOH�WR�GHOLQHDWH�VRPH����DUHDV��2I�FRXUVH��WKLV�GRHV�QRW�PHDQ�
WKDW�EHWZHHQ�WKHVH�DUHDV�UHWLFXODWH�LULVHV�GR�QRW�RFFXU��RQO\�WKDW�WKHUH�DUH�VWLOO�PDQ\�WHUULWRULHV�ZKLFK�
DUH�OLWWOH�RU�QRW�DW�DOO�H[SORUHG��7KH�SUREOHP�LV�WKDW�UHWLFXODWH�LULVHV�XVXDOO\�EORRP�YHU\�HDUO\��ULJKW�DIWHU�
WKH�VQRZPHOW��EXW�DW�WKDW�WLPH�WKHUH�DUH�YHU\�IHZ�WUDYHOOHUV��:KHQ�IORZHULQJ�LV�RYHU��WKH\�FDQ�VWLOO�EH�
IRXQG��HYHQ�HDVLHU�WKDQ�FURFXVHV��WKDQNV�WR�WKHLU�ORQJ�OHDYHV��LI�WKH\�KDYH�QRW�EHHQ�JUD]HG���EXW�WKHQ�
LW�LV�LPSRVVLEOH�WR�HYDOXDWH�WKH�YDULDELOLW\�RI�WKH�SRSXODWLRQ�ZLWKRXW�FROOHFWLQJ�ODUJHU�VDPSOHV��ZKLFK�LV�
QRW�DFFHSWDEOH�ZKHQ�WKH�SURWHFWLRQ�RI�ZLOG�SRSXODWLRQV�LV�FRQVLGHUHG���
7KH�VLWXDWLRQ�LQ�7XUNH\�LV�OHVV�FOHDU�DQG�LQ�P\�FROOHFWLRQ�WKHUH�DUH�DQ�LQVXIILFLHQW�QXPEHU�RI�VDPSOHV�
IURP�WKHUH��0RVW�RI�WKHP�ORRN�YHU\�VLPLODU�WR�W\SLFDO�,ULV�UHWLFXODWD�ZLWK�RQO\�D�FRXSOH�RI�H[FHSWLRQV��EXW�
P\�VDPSOHV�DUH�WRR�VPDOO�DQG�UHSUHVHQW�RQO\�D�IHZ�SODQWV�JDWKHUHG�LQ�WKH�ZLOG�IURP�HDFK�ORFDWLRQ��
WKHUHIRUH�LW�LV�LPSRVVLEOH�WR�GHWHUPLQH�WKH�YDULDELOLW\�ZLWKLQ�WKH�SRSXODWLRQV��$OO�EXW�RQH�KDYH�UHGGLVK�
SXUSOH�IORZHUV��-XGJLQJ�E\�WKH�VL]H��VKDSH�DQG�FRORXU�RI�IORZHUV�DQG�SROOHQ��JHRJUDSKLFDO�GLVWULEXWLRQ��
DQG�VRPH�RWKHU�IHDWXUHV�P\�VDPSOHV�PLJKW�EH�JURXSHG�ZLWKLQ�IRXU�UHJLRQV�±�HDFK�RI�ZKLFK�ZRXOG�
FRQWDLQ�WR�VRPH�H[WHQW�VLPLODU�SODQWV�WKDW�DUH�GLVVLPLODU�EHWZHHQ�WKH�UHJLRQV��%XW�WKHUH�LV�VWLOO�PXFK�WR�
GR�IRU�UHVHDUFKHUV���
�
$�VHOHFWLRQ�RI�LPDJHV�RI�,ULV�UHWLFXODWD�VHQVX�ODWR�IROORZ��
�

�
�

)LJ����OHIW�WR�ULJKW��,ULV�UHWLFXODWD�%$5$.$�����IURP�DSSUR[LPDWH�W\SH�ORFDOLW\�LQ�*HRUJLD��,ULV�
UHWLFXODWD�IURP�$UPHQLD��,ULV�UHWLFXODWD�DII��IURP�+DONLV�'DJ��7XUNH\���1RUPDQ�6WHYHQV�FROOHFWLRQ��

�
�
�
)LJ����OHIW�WR�ULJKW��3XUHVW�DOELQR�RI�,ULV�UHWLFXODWD�
IURP�$UPHQLD��,ULV�UHWLFXODWD���,56�������RQ��
.XK�H�6HQGDQ�'DJ��,UDQ��DOW�������P��
�

�
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�
�

)LJ����OHIW�WR�ULJKW��,ULV�UHWLFXODWD�DII��-55.�����IURP�0QW��SDVV�.XEEH�LQ�0DODW\D��7XUNH\��DOW�������P��
,ULV�UHWLFXODWD�.33=������IURP��QHDU�8UID��.DUDFD�'DJ��7XUNH\��DOW�������P��,ULV�UHWLFXODWD�-55.�������
.DUDEHO�SDVV��7XUNH\��DOW��������P��
�

�
�

)LJ����OHIW�WR�ULJKW��,ULV�UHWLFXODWD�6$6$�������IURP�3XOXPXU�YDOOH\��0XQ]XU�'DJ��7XUNH\��DOW��DURXQG�
�����P��,ULV�UHWLFXODWD�%$70�������IURP�<D\ODVX\XQ�JHF���7XUNH\��DOW������P��,ULV�UHWLFXODWD���,56�
������QHDU�6XOWDQL\HK��,UDQ��DOW�������P��
�

�
�

)LJ����OHIW�WR�ULJKW��,ULV�UHWLFXODWD�.0=��������YHU\�GZDUI�IRUP�IURP�QHDU�+DPDGDQ��,UDQ��,ULV�UHWLFXODWD�
:+,5�������IURP�.XK�H�%R]TXVK��,UDQ��DOW�������P��,ULV�UHWLFXODWD�:+,5�������IURP�QHDU�7L]K�7L]K��
.XUGLVWDQ��,UDQ��DOW�������P��,ULV�UHWLFXODWD�:+,5�������IURP�EHWZHHQ�6DODYDWDEDG�DQG�*RUJDEDG��
,UDQ��DOW�������P��
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�
)LJ�����,ULV�]DJULFD�KRORW\SH�
KHUEDULXP�VFDQ�IURP�.HZெV�
+HUEDULXP�
�
�
$QRWKHU�UHWLFXODWH�LULV�ZLWK�VPDOOHU�
IORZHUV�WKDQ�DYHUDJH�ZDV�SXEOLVKHG�
LQ����������Iris zagrica�%��0DWKHZ�
	�=DUUHL�ZDV�IRXQG�LQ�WKH�=DJURV�
0RXQWDLQV�RI�,UDQ�DQG�ZDV�SUREDEO\�
NQRZQ�DERXW�VLQFH�������EXW�LW�KDG�
EHHQ�VXEVXPHG�XQGHU�WKH�EURDG�
XPEUHOOD�RI�,��UHWLFXODWD��7KH�PRVW�
SURPLQHQW�IHDWXUH�VHSDUDWLQJ�LW�IURP�
,��UHWLFXODWD�LV�WKDW�WKH�RYDU\��DQG�
ODWHU�WKH�VHHG�FDSVXOH��KDV�D�ORQJ�
QDUURZ�³EHDN´�DW�WKH�DSH[��:KHQ�
WKH�IORZHU�IDGHV�LW�EUHDNV�RII�DW�WKH�
DSH[�RI�WKH�EHDN�ZLWK�WKH�ODWWHU�
UHPDLQLQJ�DWWDFKHG�WR�WKH�FDSVXOH�
DQG�KDUGHQLQJ�ZKLOH�WKH�FDSVXOH�
ULSHQV��,Q�RWKHU�UHWLFXODWH�LULVHV�WKH�
ORQJ�IORZHU�WXEH�VKULYHOV�WRJHWKHU�
ZLWK�WKH�IORZHU�DQG�ZKDW�UHPDLQV�LV�
DQ�RYDU\��ODWHU�±�FDSVXOH��ZLWK�D�
VKRUW�EHDN�WKDW�VWD\V�DWWDFKHG���
�
�
�

�
�
�
�
�
�
)LJ������
,Q�VSHFLHV�RI�VHFWLRQ�
=DJULFDH�ROG�IORZHUV�
EUHDN�RII�ZLWK�D�³QHFN´�
RQO\�����PP�ORQJ��,Q�
RWKHU�UHWLFXODWHG�LULVHV�
IORZHUV�ZLWKHU�WRJHWKHU�
ZLWK�D�ORQJ�QHFN�DQG�
UHPDLQ�DWWDFKHG�WR�WKH�
VHHG�FDSVXOH��
�
�
�
�
�
�
���

http://specimens.kew.org/herbarium/K000524268
http://specimens.kew.org/herbarium/K000524268
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7KH�W\SH�ORFDOLW\�RI�,��]DJULFD�KDG�EHHQ�GHVLJQDWHG�DV�WKH�=LUUHK�3DVV��DOW�������P��ZKLFK�LV�ORFDWHG�
���NP�HDVW�RI�.KRUUDPDEDG��3��)XUVH�3)�������7KH�VSHFLHV�ZDV�ILUVW�SXEOLVKHG�LQ�WKH�:LQWHU�%XOOHWLQ�
�������RI�WKH�%ULWLVK�,ULV�6RFLHW\�6SHFLHV�*URXS��6L[�SLFWXUHV�ZHUH�LQFOXGHG�WR�LOOXVWUDWH�,��]DJULFD��
$QG�WKLV�LV�ZKHUH�WKH�SUREOHPV�DULVH��7KH�SODQW�XVHG�IRU�LOOXVWUDWLRQ�DV�WKH�W\SH�JDWKHULQJ�3)������RQ�
SODWHV���DQG���DFWXDOO\�FRPHV�IURP�D�GLIIHUHQW�SODFH��7KH�WUXH�3)������LV�VKRZQ�E\�3KLOOLSV�	�5L[�
�������S�����E��DQG�LW�LV�WKH�VDPH�DV�LQ�WKH�SLFWXUH�RQ�SO����DV�D�SODQW�IURP�0��.DPPHUODQGHU��0��
.DPPHUODQGHU�ZURWH�WR�PH�DERXW�WKLV�SKRWR�³7R�QXPEHU��������0.�����QRW�������±�WKLV�LV�P\�RZQ�
DFFHVV�1XPEHU�RI�P\�GDWDEDVH��QRW�D�FROOHFWLQJ�QXPEHU��LW�LV�D�FROOHFWLRQ�RI�%HUQG�:HW]HO��KH�GLHG�
EHIRUH������LQ�&KLQD��IURP�5D]DQ�3DVV��DOW�������P�ZLWKRXW�FROOHFWLQJ�QXPEHU��,�RQO\�VHQW�KLP��%��
0DWKHZ���-�5���WKH�PDWHULDO´��,�JURZ�IRXU�VDPSOHV�RI�,��]DJULFD�,�FROOHFWHG�P\VHOI����,56�����DQG�
���%����,56�����DQG������DQG�D�VDPSOH�FROOHFWHG�GXULQJ�WKH�6ZHGLVK�/DWYLDQ�,UDQLDQ�=DJURV�
([SHGLWLRQ�±�6/,=(������7KH\�ZHUH�FROOHFWHG�ZLWKLQ�D����NP�VWUHWFK�DQG�DW�DSSUR[LPDWHO\����WR����
NP�GLVWDQFH�IURP�WKH�GHVLJQDWHG�ORFXV�FODVVLFXV��$OO�UHDOO\�ORRN�OLNH�RQH�FORQH�DQG�VHHP�LGHQWLFDO�
ZLWK�WKH�WUXH�W\SH�,��]DJULFD��3)�������DQG�WKH�SODQW�RQ�3O�����RI�WKH�:LQWHU�%XOOHWLQ��������RI�WKH�
%ULWLVK�,ULV�6RFLHW\�6SHFLHV�*URXS��IURP�.DPPHUODQGHU��$V�WKH�W\SH�ORFDOLW\�IRU�3)������3KLOLSV�	�5L[�
DQG�.DPPHUODQGHU�JLYH�WKH�5D]DQ�3DVV��ZKLOH�%��0DWKHZ�±�WKH�=LUUHK�3DVV��DV�RQ�3��)XUVHெV�
KHUEDULXP�VKHHW���KWWS���VSHFLPHQV�NHZ�RUJ�KHUEDULXP�.������������$V�WKH�DOWLWXGH�LV�WKH�VDPH�
������P���WKHQ�WKLV�GLVFRUGDQF\�FDQ�EH�H[SODLQHG�DV�D�PLVVSHOOLQJ�RI�WKH�ORFDO�QDPH�E\�RQH�RI�WKH�
DXWKRUV��7KH�SODQWV�FROOHFWHG�LQ�6KLUD]�3URYLQFH�����NP�6(�RI�WKH�W\SH�ORFDOLW\�RI�,��]DJULFD��LI�WKH�
ORFDOLW\�ZDV�FRUUHFWO\�GHFLSKHUHG�IURP�WKH�ODEHO��DUH�LOOXVWUDWHG�RQ�SODWH���±�WRS�OHIW�SLFWXUH��IORZHUV��
DQG�RQ�SO����±�KHUEDULXP�RI�SODQWV�LQ�VHHGV��ERWK�'DYLV�	�%RNKDUD���������7KH�IORZHULQJ�SODQW��3O�����
ORRNV�YHU\�VLPLODU�WR�W\SLFDO�,��]DJULFD�DQG�FDQ�EH�UHJDUGHG�DV�WKH�VDPH�VSHFLHV��,Q�WKH�)ORUD�,UDQLFD�
WZR�PRUH�JDWKHULQJV�RI�UHWLFXODWH�LULVHV�DUH�OLVWHG�QRW�YHU\�IDU�IURP�WKH�'	%�������VSRW��7KH\��WRR��
PRVW�OLNHO\�UHSUHVHQW�,��]DJULFD��WKRXJK�LW�LV�LPSRVVLEOH�WR�PDNH�DQ\�MXGJHPHQW�DERXW�WKHLU�SRVLWLRQ�
DQG�SUREDEOH�QDPLQJ�ZLWKRXW�VHHLQJ�OLYLQJ�SODQWV��ZKLFK�LV�FUXFLDO�LQ�WKH�LGHQWLILFDWLRQ�RI�LULVHV���
�
$IWHU�D�VKRUW�ZKLOH�WKH�GHVFULSWLRQ�RI�,ULV�]DJULFD�ZDV�SXEOLVKHG�LQ�&XUWLVெV�%RWDQLFDO�0DJD]LQH�±�
YRO������������������������7KHUH�LW�ZDV�PRUH�GHWDLOHG�WKDQ�LQ�WKH�:LQWHU�%XOOHWLQ��������RI�WKH�%ULWLVK�
,ULV�6RFLHW\�6SHFLHV�*URXS��,W�VHHPV�WKDW�3��)XUVHெV�JDWKHULQJ�3)�����IRU�WKH�GHVFULSWLRQ�ZDV�XVHG��,�
FRQIHVV�WKDW�,�KDYH�VHHQ�QR�VSHFLPHQV�RI�WKH�WUXH�,��]DJULFD�ZLWK�³SDOH�YLROHW�EOXH´�VWDQGDUGV��,Q�WKH�
W\SLFDO�,��]DJULFD�VSHFLPHQV�JURZQ�E\�PH�WKH�VWDQGDUGV�DUH�SXUH�ZKLWH��HYHQ�VOLJKWO\�FUHDP\�ZKLWH�
ZLWK�QR�KLQW�RI�EOXH��HYHQ�PRUH�±�DW�WKH�VWDUW�RI�IORZHULQJ�WKH\�DUH�IDLQWO\�\HOORZLVK��DOWKRXJK�RQ�WKH�
W\SH�KHUEDULXP�VKHHW�WKHUH�DUH�QRWHV�RI�3��:HQGHOER��"��FKDUDFWHULVLQJ�WKH�VWDQGDUG�FRORXU�DV�SDOH�
VODWH�EOXH��,�FDQQRW�MXGJH�ZKHWKHU�WKRVH�QRWHV�ZHUH�WDNHQ�IURP�OLYLQJ�SODQWV�RU�WKH�FRORXU�KDG�
FKDQJHG�ZKLOH�GU\LQJ��LQ�VRPH�FURFXVHV�ZKLWH�IORZHUV�WXUQ�EOXLVK�GXULQJ�WKH�GU\LQJ�LQ�KHUEDULXP���2Q�
SLFWXUHV�PDGH�E\�/XF�6FKHOGHPDQ�LQ�WKH�ZLOG�QHDU�WKH�ORFXV�FODVVLFXV��VWDQGDUGV�DUH�ZKLWH�RU�YHU\�
VOLJKWO\�EOXLVK�VKDGHG��-XGJLQJ�E\�WKH�VKDSH�DQG�WKH�PHDVXUHPHQWV�RI�WKH�IORZHU�SDUWV��WKH\�DOO�
FRPSOHWHO\�PDWFK�P\�H[DPSOHV�RI�WKH�W\SLFDO�,��]DJULFD��,Q�WKH�GHVFULSWLRQ�WKHUH�DUH�IRXU�LOOXVWUDWLRQV�
RI�WKLV�LULV��7KH�SKRWR�RI�WKH�VSHFLHV�KDG�EHHQ�WDNHQ�6�RI�0DULYDQ�RQ�WKH�.XK�H�6KƗKX��+DZUDPDQ��
5LGJH�RI�WKH�=DJURV�0RXQWDLQV��7KH�VSHFLPHQ�LV�LGHQWLFDO�ZLWK�WKH�SODQWV�,�REVHUYHG�DORQJ�WKLV�ULGJH�
LQ�ILYH�ORFDOLWLHV��$�YLUWXDOO\�LQGLVWLQJXLVKDEOH�SODQW�ZDV�XVHG�DV�DQ�LOOXVWUDWLRQ�RQ�SO�������,W�ZDV�
FROOHFWHG�RQ�WKH�VDPH��"��ULGJH��DOEHLW�PRUH�WR�WKH�VRXWK��EHWZHHQ�5DYDQVDU�DQG�.DP\DUDQ��
+RZHYHU��WKH\�DOO�GLIIHU�YHU\�PXFK�IURP�WKH�W\SLFDO�,��]DJULFD�ZKRVH�UDQJH�EHJLQV�DURXQG�����NP�WR�
WKH�VRXWK�RI�0DULYDQ��
�
(DVWZDUGV�IURP�0DULYDQ��RQ�WKH�KLJKHVW�SDVV�DORQJ�WKH�URDG�WR�6DTTH]��DQRWKHU�UHWLFXODWH�LULV�ZDV�
GLVFRYHUHG�WKDW�ZDV�VRPHZKDW�VLPLODU�WR�WKH�SODQWV�IURP�.XK�H�6KƗKX�5LGJH��EXW�ZLWK�D�FRPSOHWHO\�
GLIIHUHQW�FRORXU�SDWWHUQ�±�WKHLU�IORZHUV�ZHUH�PXFK�GDUNHU��GHHS�SXUSOH��DQG�LQ�WKDW�DUHD�WKH\�ZHUH�
YHU\�XQLIRUP��,GHQWLFDO�SODQWV�ZHUH�REVHUYHG�DORQJ�WKH�VDPH�URDG�LQ�WKH�YLFLQLW\�RI�WKH�SDVV��,Q�WKH�
GLUHFWLRQ�RI�7L]K�7L]K��DW�VRPH�GLVWDQFH�IURP�WKH�SDVV��WKH\�DUH�UHSODFHG�E\�GLIIHUHQW�ORRNLQJ�
UHWLFXODWH�LULVHV��DV�\HW�QRW�UHVHDUFKHG�E\�PH��-XGJLQJ�VROHO\�E\�WKH�SLFWXUHV�WKRVH�GHHS�SXUSOH�LULVHV�
ORRN�UDWKHU�VLPLODU�WR�WKH�LULV�WKDW�ZDV�YHU\�UHFHQWO\�SXEOLVKHG�IURP�WKH�7XUNLVK�+DNNkUL�3URYLQFH�DV�,��
]DJULFD�VXEVS��KDNNDULHQVLV�)LUDW���$ODV��P\�UHSHDWHG�DSSHDOV�WR�'U��)LUDW�IRU�D�KLJK�UHVROXWLRQ�VFDQ�

http://specimens.kew.org/herbarium/K000524268
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RI�WKH�W\SH�KHUEDULXP�UHPDLQHG�XQDQVZHUHG���,Q�WKH�VDPH�SXEOLFDWLRQ�0��)LUDW��������LQIRUPHG�DERXW�
WKH�ILQGLQJ�RI�WKH�W\SH�VXEVS��RI�,��]DJULFD�LQ�WKH�VDPH�SURYLQFH�VRPHZKDW�OHVV�WKDQ����NP�WR�WKH�
VRXWK�IURP�WKH�W\SH�ORFDOLW\�RI�WKH�QHZ�VXEVSHFLHV��,I�FRQVLGHULQJ�RQO\�WKH�DWWDFKHG�SLFWXUHV��WKH�
SODQWV�ORRN�VLPLODU�WR�WKRVH�IURP�.XK�H�6KƗKX�5LGJH�VRXWK�RI�0DULYDQ��DOWKRXJK�WKH\�DUH�VHSDUDWHG�
E\�����NP��$ERXW�WKH�VWDWXV�RI�WKH�7XUNLVK�SODQWV�,�FDQQRW�VD\�PXFK��DQG�LW�LV�QRZ�LPSRVVLEOH�WR�JR�
WKHUH�EHFDXVH�WKH�ORFDOLWLHV�ZKHUH�WKH\�ZHUH�IRXQG�DW�SUHVHQW�DUH�FODVVLILHG�DV�D�IRUELGGHQ�]RQH�E\�
WKH�VHFXULW\�IRUFHV��)LUDW���������$V�D�UXOH��KHUEDULXP�VKHHWV�DUH�RI�OLWWOH�YDOXH�ZKHQ�GHDOLQJ�ZLWK�WKH�
JHQXV�,ULV��8QIRUWXQDWHO\��GXH�WR�WKH�DIRUHPHQWLRQHG�UHDVRQ��LW�LV�QRW�IHDVLEOH�WR�DVFHUWDLQ�WKHLU�
VLPLODULWLHV�RU�GLVVLPLODULWLHV�IURP�KHUEDULXP�VSHFLPHQV��7KHUH�LV�D�SRVVLELOLW\�WKDW�LQ�+DNNkUL�3URYLQFH�
,��DYURPDQLFD�DQG�,��PDULYDQLFD��VHH�EHORZ��DUH�GLVWULEXWHG��EXW�IRU�D�ILQDO�GHFLVLRQ�WKH�'1$�RI�
UHWLFXODWH�LULVHV�IURP�ERWK�UHJLRQV�PXVW�EH�FKHFNHG��,Q�DQ\�FDVH��HYHQ�MXGJLQJ�RQO\�IURP�WKH�SLFWXUHV��
LW�EHFRPHV�FOHDU�WKDW�WKHUH�LV�QR�WUXH�,��]DJULFD�LQ�7XUNH\��
�
�

�
�

)LJ�����'LVWULEXWLRQ�PDS�RI�LULVHV�IURP�VHFW��=DJULFDH��IURP�WRS��OLJKW�JUHHQ���ORFDOLWLHV�RI�XQLGHQWLILHG�
VSHFLHV� LQ� +DNNkUL� 3URYLQFH�� 7XUNH\�� EURZQ� �� ,ULV� ]HWWHUOXQGLL�� ,UDT�� GDUN� JUHHQ� �� ,ULV� PDULYDQLFD��
EURZQ�SXUSOH���,��DYURPDQLFD��RUDQJH���,��]DJULFD��W\SH�ORFDOLW\��UHG���,��]DJULFD��RZQ�JDWKHULQJV��\HOORZ�
��PRVW�OLNHO\�,��]DJULFD�LQ�6KLUD]��'	%������������
�
,Q�P\�RSLQLRQ��LQ�,UDQ�WKUHH�VSHFLHV�DUH�KLGLQJ�XQGHU�WKH�QDPH�,ULV�]DJULFD�DQG�DQRWKHU�RQH�LQ�,UDT��
FRPPRQ�WR�WKHP�DOO�DUH�WKH�VKRUW�IORZHU�WXEH�DQG�WKH�ORQJ�EHDN�DW�WKH�WRS�RI�WKH�VHHGSRG��$�GLIIHUHQW�
SRSXODWLRQ�ZLWK�WKH�VDPH�W\SH�RI�VHHG�FDSVXOH�ZDV�REVHUYHG�E\�+HQULN�=HWWHUOXQG�LQ�,UDTL�.XUGLVWDQ�
RQ�*RUDV�0RXQWDLQ�DW�DQ�DOWLWXGH�RI������P��(*2�,4�������$OWKRXJK�JHRJUDSKLFDOO\�LW�LV�TXLWH�FORVH�
WR�WKH�VR�FDOOHG�7XUNLVK�³,��]DJULFD´�±�VHSDUDWHG�E\�RQO\�������NP�±�LWV�IORZHUV�DUH�GLIIHUHQW��,�GHFLGHG�
WR�SXEOLVK�LW�XQGHU�WKH�QDPH�,��]HWWHUOXQGLL��2QH�PRUH�VDPSOH��3ROXQLQ�������ZDV�FROOHFWHG�VWLOO�IXUWKHU�
VRXWK�LQ�,UDT��:KHWKHU�LW�LV�WKH�VDPH�,��]HWWHUOXQGLL�RU�WKH�PRUH�GLVWDQW�,��DYURPDQLFD��,�FDQQRW�MXGJH��
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$FFRUGLQJ�WR�0DWKHZ�DQG�=DUUHL���������LW�PLJKW�EHORQJ�WR�³WKH�VDPH�VSHFLHV´��IDOVH�³,��]DJULFD´���
-�5����&RPPRQ�WR�DOO�WKH�QHZ�VSHFLHV��VHSDUDWLQJ�WKHP�IURP�WUXH�,��]DJULFD��DUH�PXFK�ZLGHU�
VWDQGDUGV��SODQWV�DUH�VLJQLILFDQWO\�ODUJHU�DQG�RI�GLIIHUHQW�IORZHU�FRORXU��6HYHUDO�RI�WKH�SRSXODWLRQV�
UHJDUGHG�DV�,��]DJULFD�VHQVX�ODWR�DUH�VHSDUDWHG�E\�SRSXODWLRQV�RI�UHWLFXODWH�LULVHV��LQ�ZKLFK�WKH�ORQJ�
EHDN�RQ�WKH�VHHGSRGV�LV�DEVHQW�DQG�WKH�IORZHU�WXEH�LV�ORQJHU�WKDQ�LV�XVXDO�LQ�,��]DJULFD�DQG�LWV�DOOLHV��
6XFK�DUH�WKH�LULVHV�ZKLFK�ZHUH�JDWKHUHG�DURXQG�+DPHGDQ��7L]K�7L]K�DQG�6DQDQGDM��WKH\�DUH�ORFDWHG�
EHWZHHQ�WKH�W\SH�ORFDOLW\�RI�,��]DJULFD�DQG�SRSXODWLRQV�DURXQG�0DULYDQ�DQG�IXUWKHU�WR�1RUWK��7KLV�RQO\�
FRQILUPV�P\�VXVSLFLRQV�WKDW�WKH�,ULV�]DJULFD�QDPH�LV�FDPRXIODJLQJ�VHYHUDO�JHRJUDSKLFDOO\�LVRODWHG�
VSHFLHV��ZKLFK�PLJKW�HYHQ�IRUP�D�QHZ�VHFWLRQ���
�
�
�
�
)LJ�����,ULV�]DJULFD�6/,=(������/RUHVWDQ��
,UDQ��

�
�
�
�
�
�
�
�
�
�
�

�
�
)LJ����EHORZ�OHIW��,ULV�]DJULFD���,56������
/RUHVWDQ��,UDQ��
�
)LJ����EHORZ�ULJKW��,ULV�]DJULFD�LQ�WKH�ZLOG��
3KRWR�/XF�6FKHOGHPDQ��

�
�

�� � �



���,QWHUQDWLRQDO�5RFN�*DUGHQHU����
�

�ZZZ�VUJF�QHW��������&KDULW\�UHJLVWHUHG�LQ�6FRWODQG�6&��������������,661�����������

�
�

)LJ�����8QXVXDO�FRORXU�IRUP�RI�,ULV�]DJULFD��3KRWR�/XF�6FKHOGHPDQ��
�

�
�

)LJ�����,ULV�]DJULFD�IORZHU�GHWDLOV��
�
6HFWLRQ�Zagricae�5XNãƗQV��VHFW��QRY���
�
)ORZHUV�ZLWK�D�VKRUW��XS�WR�����PP��WXEH��WKH�VHHG�FDSVXOH�ZLWK�D�ORQJ��XS�WR���FP��QDUURZ�EHDN�DW�
WKH�DSH[��7\SH�RI�VHFWLRQ��,ULV�]DJULFD�%��0DWKHZ�	�=DUUHL��6SHFLHV�LQ�VHFWLRQ��,��DYURPDQLFD��,��
PDULYDQLFD��,��]DJULFD��,��]HWWHUOXQGLL��"�DQG�WZR�XQLGHQWLILHG�VSHFLHV�IURP�+DNNkUL�3URYLQFH�LQ�7XUNH\���
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�
�

)LJ�����,ULV�DYURPDQLFD�IORZHU�GHWDLOV�
�
Iris avromanica�5XNãƗQV�species nova��
�
7\SH��,UDQ��.XUGLVWDQ��.XK�H�6KƗKX��+DZUDPDQ��5LGJH��EHWZHHQ�0DULYDQ�DQG�1RZVXG������������1��
����������(��DOWLWXGH������P��OHJ��-ƗQLV�5XNãƗQV��������������:+,5������+RORW\SH�*%�
�*RWKHQEXUJ��IURP�SODQWV�FXOWLYDWHG�E\�-ƗQLV�5XNãƗQV��FROOHFWHG�RQ�������������,F��%ULWLVK�,ULV�
6RFLHW\�6SHFLHV�*URXS�:LQWHU�%XOOHWLQ��������SO����	����DV�,��]DJULFD�3)��������&XUW�%RW�0DJ���SO�����
	�SKRWR��DV�,��]DJULFD���
�
+DELWDW�DQG�GLVWULEXWLRQ��2EVHUYHG�RQ�VWHHS�PRXQWDLQ�VORSHV�LQ�JUDVV�DQG�DPRQJ�ORZ�VKUXEV�
WRJHWKHU�ZLWK�VHYHUDO�)ULWLOODULD�VS���3XVFKNLQLD�VFLOORLGHV��%HOOHYDOLD�VS���,[LROLULRQ�VS��HWF��DORQJ�.XK�H�
6KƗKX��+DZUDPDQ��5LGJH��.XUGLVWDQ��,UDQ��ZKHUH�LW�EORRPV�MXVW�DIWHU�VQRZPHOW�LQ�0DUFK�DQG�$SULO��
7KHUH�DUH�VRPH�SLFWXUHV�RI�YHU\�VLPLODU�SODQWV�IURP�3HQMZHQ��,UDT��RQ�RSSRVLWH�VLGH�RI�,UDQ�,UDT�
ERUGHU�QRW�IDU�IURP�0DULYDQ��
�
'HVFULSWLRQ��3ODQW��IORZHU��������FP�FP�WDOO��OHDYHV�DW�VWDUW�RI�EORRPLQJ�����FP�ORQJ��DW�HQG�RI�
EORRPLQJ�RYHUWRSSLQJ�IORZHUV��%XOE�DOPRQG�VKDSHG��XS�WR����PP�ORQJ�DQG�����PP�ZLGH��RFFDVLRQDOO\�
FOXPS�IRUPLQJ��ROG�WXQLFV�VOLJKWO\�UHWLFXODWHG��LQQHU�RQHV�SDUDOOHO\�ILEURXV��6WHP�LQFRQVSLFXRXV��
XQEUDQFKHG�ZLWK�RQH�WHUPLQDO�IORZHU��XVXDOO\�KLGGHQ�DPRQJ�OHDYHV�DQG�HORQJDWLQJ�VRPHZKDW�DW�
IUXLWLQJ��$W�EDVH�WZR�������PP�ORQJ�WUDQVSDUHQW�FDWDSK\OOV��HDFK�OHDI�HQZUDSSHG�LQWR�WZR�WUDQVSDUHQW�
VKHDWKV��ZKLFK�DW�WKH�YHU\�WRS�DUH�VOLJKWO\�JUHHQLVK��IORZHU�VWHP�ZLWK�WZR�VKHDWKV��WUDQVSDUHQW�DW�
EDVH�DQG�VOLJKWO\�JUHHQLVK�DW�WRS��/HDYHV�WZR��GDUN�JUHHQ��TXDGUDQJXODU�LQ�FURVV�VHFWLRQ��JODEURXV��
XS�WR���PP�ZLGH�DW�DQWKHVLV��%UDFW�F\OLQGULFDO��XS�WR����PP�ZLGH��ULJLG��JUHHQ��DW�YHU\�WRS�ZKLWH��
HQGLQJ�VRPHWKLQJ�EHORZ�RU�UDUHO\�DURXQG�EDVH�RI�IORZHU��%UDFWHROH�QDUURZO\�F\OLQGULFDO��XS�WR���PP�
ZLGH��PRVWO\�HQFORVHG�ZLWKLQ�EUDFW��LQ�XSSHU�SDUW�IUHH��RI�VDPH�FRORXU��XVXDOO\�VRPHWKLQJ�VKRUWHU��EXW�
RFFDVLRQDOO\�RI�VDPH�OHQJWK��YHU\�UDUHO\�UHDFKLQJ�EDVH�RI�IORZHU�RU�HYHQ�RYHUWRSSLQJ�LW��2XWHU�
SHULDQWK�VHJPHQWV���������PP�ORQJ�DQG���������PP�ZLGH��DW�EDVH�JUDGXDOO\�WDSHULQJ�WR���PP��2Q�
RXWVLGH�KDIW�\HOORZLVK�JUHHQ��WXUQLQJ�ZKLWLVK�WR�HGJHV��RQ�LQVLGH�PLG�]RQH�VSDUVHO\�KDLU\��PRUH�
GHQVHO\�LQ�GLUHFWLRQ�WR�ODPLQD��\HOORZ��VSRWWHG�DQG�VWULSHG�EODFNLVK��VLGHV�FUHDP\��VWULSHG�OLODF�DORQJ�
PLG�]RQH��/DPLQD��IDOOV��������PP�ORQJ�DQG�������PP�ZLGH��RI�VDPH�ZLGWK�DV�KDIW�RU�RQO\�PLQXWHO\�
QDUURZHU��PRUH�RU�OHVV�WULDQJXODU�LQ�VKDSH��ZLWK�VOLJKWO\�URXQGHG�HGJHV�DQG�SRLQWHG�DW�WLS��RQ�RXWVLGH�
GLUW\�JUHHQLVK��LQVLGH��XSSHU�VLGH��GHHS�GLUW\�SXUSOH��,QQHU�SHULDQWK�VHJPHQWV��VWDQGDUGV��VRPHWKLQJ�
ODQFHRODWH����������PP�ORQJ�DQG�������PP�ZLGH�ZLWK�ORQJ�QDUURZ�KDIW��RXWVLGH�OLJKW�EOXH��VOLJKWO\�
VSRWWHG�DQG�VWULSHG�GDUNHU�EOXH�LQ�GLUHFWLRQ�WR�EDVH��LQVLGH�RI�VDPH�FRORXU�RQO\�VSRWWHG�GDUNHU��6W\OH�
EUDQFKHV���������PP�ORQJ�DQG����PP�ZLGH��XSVLGH�ZKLWH��OLJKW�EOXH�DURXQG�GDUNHU�EOXH�PLGULE��
GRZQVLGH�RI�VLPLODU�FRORXU��RQO\�WRQHG�GDUNHU�EOXH�LQ�PLG�]RQH��6W\OH�OREHV��������PP�ORQJ�DQG�������
PP�ZLGH��ZLWK�VWUDLJKW�LQQHU�VLGH�DQG�URXQGHG�RQ�RXWVLGH�DQG�DWWHQXDWH�WLS��ZKLWH��VWULSHG�OLJKW�EOXH��
6WLJPD�ELOREHG��ZKLWH��VOLJKWO\�VWULSHG�EOXH�ZLWK�URXQGHG�XSSHU�HGJH��)LODPHQWV����PP�ORQJ��
JODEURXV��ZKLWH�RU�YHU\�OLJKW�EOXH��VSDUVHO\�VSRWWHG�EOXH�DORQJ�PLGULE��$QWKHUV����PP�ORQJ��XSVLGH�
OLJKW�EOXH�ZLWK�GHHS�EOXH�HGJHV��SROOHQ�GLUW\�FUHDP\�ZKLWH��
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(W\PRORJ\��QDPHG�DIWHU�.XK�H�6KƗKX��+DZUDPDQ��5LGJH��ZKHUH�LW�ZDV�REVHUYHG��
�

-XGJLQJ�RQO\�E\�SXEOLVKHG�SLFWXUHV��)LUDW��������LW�LV�TXLWH�VLPLODU�WR�VR�QDPHG�³,ULV�]DJULFD´�IURP�
+DNNkUL�3URYLQFH�LQ�(DVW�7XUNH\��7DNLQJ�LQWR�DFFRXQW�RQO\�GLPHQVLRQV�RI�VWDQGDUGV��LW�FHUWDLQO\�LVQெW�,��
]DJULFD��EXW�EHORQJV�WR�DQRWKHU�VSHFLHV��,V�LW�LGHQWLFDO�ZLWK�,��DYURPDQLFD�RU�UHSUHVHQWV�DQRWKHU�VWLOO�
XQSXEOLVKHG�VSHFLHV��LW�LV�LPSRVVLEOH�WR�MXGJH�ZLWKRXW�IXUWKHU�UHVHDUFKHV�RQ�OLYLQJ�VSHFLPHQV��
�

�
�

)LJ�����,ULV�DYURPDQLFD�:+,5�����IURP�ORFXV�FODVVLFXV��,UDQ��.XUGLVWDQ�RQ�WKH�.XK�H�6KƗKX�
�+DZUDPDQ��5LGJH��
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��
)LJ����DERYH�OHIW��,ULV�DYURPDQLFD���,56�������WKH�OLJKWHVW�REVHUYHG�IRUP��GLVWLQJXLVKDEOH�IURP�,ULV�
]DJULFD�E\�ZLGWK�RI�VWDQGDUGV��JURZLQJ�RQ�+DZUDPDQ�ULGJH�VRXWK�IURP�ORFXV�FODVVLFXV�WRJHWKHU�ZLWK�
W\SLFDO�IRUPV�����)LJ����DERYH�ULJKW���,ULV�DYURPDQLFD���,56�����VHHG�FDSVXOHV�ZLWK�SURPLQHQW�EHDN��
�

�
�

)LJ�����,ULV�PDULYDQLFD�IORZHU�GHWDLOV�
�

Iris marivanica�5XNãƗQV�species nova��
�
7\SH��,UDQ��.XUGLVWDQ��SDVV�EHWZHHQ�0DULYDQ�	�6DTTH]�����������ெ�1�����������ெ�(��DOWLWXGH������P��
OHJ��	�GHW��-ƗQLV�5XNãƗQV����������������,56������+RORW\SH�*%��*RWKHQEXUJ����
�
+DELWDW�DQG�GLVWULEXWLRQ��$W�SUHVHQW�NQRZQ�RQO\�IURP�ORFXV�FODVVLFXV�RQ�WKH�KLJKHVW�SDVV�DORQJ�URDG�
IURP�0DULYDQ�WR�6DTTH]��ZKHUH�LW�LV�JURZLQJ�RQ�YHUQDOO\�YHU\�ZHW�PHDGRZ�DORQJ�VWUHDPV��EHWZHHQ�
JUDVVHV�WRJHWKHU�ZLWK�&URFXV�VS���VXSHUILFLDOO\�VLPLODU�WR�&URFXV�LUDQLFD��(UDQWKLV�FLOLFLFD��)ULWLOODULD�
NXUGLFD��*ODGLROXV�NRWVFK\DQXV��0XVFDUL�LQFRQVWULFWXP��7XOLSD�KXPLOLV�HWF��)ORZHULQJ�VRRQ�DIWHU�
VQRZPHOW��a$SULO��3RVVLEO\�GLVWULEXWHG�LQ�YLFLQLW\��WRR��ZKHUH�VHYHUDO�SRSXODWLRQV�RI�³UHWLFXODWD´�LULVHV�
RXW�RI�IORZHU�ZHUH�REVHUYHG��



���,QWHUQDWLRQDO�5RFN�*DUGHQHU����
�
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'HVFULSWLRQ��3ODQW�������FP�WDOO�DW�DQWKHVLV��OHDYHV���IORZHU�������FP�WDOO��%XOE�DOPRQG�VKDSHG��XS�
WR����PP�ORQJ�DQG����PP�ZLGH��WXQLFV�ORQJLWXGLQDOO\�ILEURXV��VOLJKWO\�UHWLFXODWHG��RIWHQ�FOXPS�IRUPLQJ��
6WHP�LQFRQVSLFXRXV��XQEUDQFKHG�ZLWK�RQH�WHUPLQDO�IORZHU��XVXDOO\�KLGGHQ�DPRQJ�OHDYHV�DQG�
HORQJDWLQJ�VRPHZKDW�DW�IUXLWLQJ��$W�EDVH�WZR�VHPL�WUDQVSDUHQW�������PP�ORQJ�FDWDSK\OOV��HDFK�OHDI�
HQZUDSSHG�LQWR���WUDQVSDUHQW�VKHDWKV��IORZHU�VWHP�LQWR�WZR�VKHDWKV��WUDQVSDUHQW�DW�EDVH�DQG�JUHHQ�
DW�WRS���/HDYHV�WZR��GDUN�JUHHQ��TXDGUDQJXODU�LQ�FURVV�VHFWLRQ��JODEURXV��XS�WR���PP�ZLGH�DW�
DQWKHVLV��%UDFW�QDUURZO\�F\OLQGULFDO��XS�WR���PP�ZLGH��ULJLG��JUHHQ��DW�YHU\�WRS�ZKLWH��HQGLQJ�DURXQG���
FP�EHORZ�EDVH�RI�IORZHU��%UDFWHROH�QDUURZO\�F\OLQGULFDO������PP�ZLGH��SDUWO\�HQFORVHG�ZLWKLQ�EUDFW��LQ�
XSSHU�SDUW�IUHH��RI�VDPH�FRORXU��VOLJKWO\�VKRUWHU�RU�ERWK�RI�VDPH�OHQJWK��EUDFWHROH�RFFDVLRQDOO\�VOLJKWO\�
ORQJHU��)ORZHU�WXEH�YHU\�VKRUW��OLJKW�JUHHQ��VHSDUDWLQJ�IURP�WKH�EHDN�RI�WKH�RYDU\�DIWHU�DQWKHVLV��
2XWHU�SHULDQWK�VHJPHQWV�XS�WR����PP�ORQJ�DQG����PP�ZLGH�SDUDOOHO\�HGJHG��DQG�WDSHULQJ�WR�����PP�
DW�EDVH��2XWVLGH�RI�KDIW�GLUW\�JUHHQ�ZLWK�QDUURZ�OLJKWHU�HGJH��LQVLGH�OLJKW�JUHHQ�GHQVHO\�VSRWWHG�SXUSOH�
LQ�PLGGOH�SDUW�DQG�VWULSHG�SXUSOH�RQ�HGJHV��VSDUVHO\�DQG�PLQXWHO\�KDLU\�LQ�XSSHU�SDUW��ORZHU�JODEURXV��
/DPLQD����PP�ORQJ�DQG�ZLGH��URXQGHG�ZLWK�VKRUWO\�DFXPLQDWHG�WLS��RXWVLGH�GLUW\�JUHHQ�ZLWK�YHU\�WKLQ�
GHHS�SXUSOH�HGJH��LQVLGH�YHU\�GDUN�EURZQLVK�SXUSOH��5LGJH�PLQXWHO\�KDLU\��GDUN�GHHS�\HOORZ�ZLWK�
VPDOO�EODFN�GRWV��VXUURXQGHG�E\�QDUURZ�EODFNLVK�ULP�RQ�VLGHV�DQG�WRS��,QQHU�SHULDQWK�VHJPHQWV�
�VWDQGDUGV��HUHFW��ODQFHRODWH�����PP�ORQJ�DQG�����PP�ZLGH��RXWVLGH�GHHS�OLODF�SXUSOH�EHFRPLQJ�
GDUNHU�DW�PLGULE��ZLWK�EODFNLVK�SXUSOH�KDIW��LQVLGH�RI�VDPH�FRORXU��6W\OH�EUDQFKHV�VRPHWKLQJ�FXQHDWH��
XS�WR����PP�ORQJ�DQG����PP�ZLGH��XSSHU�VLGH�GHHS�OLODF�SXUSOH��ZLWK�YHU\�GDUN�PLGULE��LQVLGH�VOLJKWO\�
OLJKWHU�ZLWK�QDUURZHU�GDUNHU�PLGULE��6W\OH�OREHV�WULDQJXODU�ZLWK�VWUDLJKW�LQQHU�VLGH�DQG�URXQGHG�RXWHU�
VLGH�����PP�ORQJ�DQG���PP�ZLGH��YHU\�GDUN�OLODF�SXUSOH��6WLJPD�ELOREHG��DW�EDVH�GLUW\�OLODF��XSSHU�KDOI�
ZKLWLVK�SDOH�OLODF��)LODPHQWV�XS�WR����PP�ORQJ��ZKLWLVK��GHQVHO\�VSRWWHG�SXUSOH��DQWKHUV�XS�WR����PP�
ORQJ��XSVLGH�OLODF�HGJHG�GDUN�SXUSOH��SROOHQ�GLUW\�ZKLWLVK��6HHGSRGV�XS�WR����PP�ORQJ�ZLWK�������PP�
ORQJ�EHDN��VHHGV�\HOORZLVK�EXII��XS�WR���PP�LQ�GLDPHWHU��ZLWK�ODUJH��XS�WR�������PP��OLJKW�JUHHQLVK�
FDUXQFOH�DQG�GLVWLQFW�EXW�VPDOO��VOLJKWO\�FULQNOHG�UDSKH���
�
(W\PRORJ\��QDPHG�DIWHU�0DULYDQ��D�FLW\�LQ�,UDQLDQ�.XUGLVWDQ��QRW�IDU�IURP�ZKHUH�WKLV�LULV�ZDV�
REVHUYHG��
�
$OWKRXJK�PRVW�RI�WKH�REVHUYHG�SODQWV��VHYHUDO�KXQGUHGV��DW�ORFXV�FODVVLFXV�ZHUH�YHU\�XQLIRUP�ZLWK�
YHU\�GDUN�SXUSOH�IORZHUV��WKHUH�ZHUH�IHZ�LQGLYLGXDOV�ZLWK�VRPHWKLQJ�OLJKWHU�DQG�PRUH�EOXLVK�LQ�FRORXU�
VKDGH��-XGJLQJ�RQO\�E\�SXEOLVKHG�SLFWXUHV��)LUDW��������LW�LV�TXLWH�VLPLODU�WR�VR�QDPHG�,ULV�]DJULFD�
VXEVS��KDNNDULHQVLV��/RQJ�GLVWDQFH�EHWZHHQ�WKH�WZR�ORFDOLWLHV�DOORZV�D�GRXEW�WR�WKHLU�LGHQWLW\�DQG�WKH�
SROLWLFDO�VLWXDWLRQ�LQ�UHJLRQ�PDNHV�DGGLWLRQDO�UHVHDUFKHV�TXLWH�GLIILFXOW�RU�HYHQ�LPSRVVLEOH��
�
�
�������������
�
�

�
�
�
�
�
�
�
�
�
�
�
�

)LJ����DERYH�OHIW��,ULV�PDULYDQLFD�VHHG�FDSVXOHV�ZLWK�SURPLQHQW�EHDN��
)LJ����DERYH�ULJKW��,ULV�PDULYDQLFD�VHHGV�DQG�VHHGSRGV��
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� �� �
�

)LJ����DERYH�OHIW��,ULV�PDULYDQLFD���,56�����DW�ORFXV�FODVVLFXV��
)LJ����DERYH�ULJKW��,ULV�PDULYDQLFD�LQ�FXOWLYDWLRQ��

�

�
�

)LJ�����,ULV�]HWWHUOXQGLL�IORZHU�GHWDLOV��
�
Iris zetterlundii�5XNãƗQV�species nova��
�
7\SH��,UDT��.XUGLVWDQ��*RUDV�0QW���5DZDQGX]�WR�.DKODQ��������1���������(��DOW�������P���OHJ��+HQULN�
=HWWHUOXQG��(*2�,4������+RORW\SH�*%��*RWKHQEXUJ��IURP�SODQWV�FXOWLYDWHG�E\�-ƗQLV�5XNãƗQV��
FROOHFWHG�RQ�������������
�
+DELWDW�DQG�GLVWULEXWLRQ��$W�SUHVHQW�NQRZQ�RQO\�IURP�ORFXV�FODVVLFXV�LQ�,UDT�.XUGLVWDQ��RQ�*RUDV�
0WQ��DORQJ�URDG�IURP�5DZDQGX]�WR�.DKODQ��ZKHUH�LW�EORRPHG�LQ�0DUFK��
�
'HVFULSWLRQ��3ODQW������FP�WDOO�DW�DQWKHVLV��OHDYHV���IORZHU��������FP�WDOO��%XOE�RYRLG��XS�WR���FP�ORQJ�
DQG�XS�WR����PP�ZLGH��WXQLFV�ORQJLWXGLQDOO\�ILEURXV��ROG�WXQLFV�UHWLFXODWHG���
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6WHP�LQFRQVSLFXRXV��XQEUDQFKHG�ZLWK�RQH�WHUPLQDO�IORZHU��XVXDOO\�KLGGHQ�DPRQJ�OHDYHV�DQG�
VRPHWKLQJ�HORQJDWLQJ�DW�IUXLWLQJ��$W�EDVH�WZR�VHPL�WUDQVSDUHQW�������FP�ORQJ�FDWDSK\OOV��HDFK�OHDI�
HQZUDSSHG�LQWR�����WUDQVSDUHQW�VKHDWKV��IORZHU�VWHP�LQWR�WZR�VKHDWKV��WUDQVSDUHQW�DW�EDVH�DQG�JUHHQ�
DW�WRS���/HDYHV�WZR��GDUN�JUHHQ������PP�ZLGH�DW�DQWKHVLV��TXDGUDQJXODU�LQ�FURVV�VHFWLRQ��JODEURXV��
3HGLFHO�����FP�ORQJ��ULVLQJ�RYDU\�MXVW�DERYH�JURXQG�DQG�PHUJLQJ�ZLWK�LW��%UDFW�QDUURZO\�F\OLQGULFDO��XS�
WR����PP�ZLGH��ULJLG��JUHHQ��DW�YHU\�WRS�ZKLWH��UHDFKLQJ�EDVH�RI�IORZHU��%UDFWHROH�QDUURZO\�F\OLQGULFDO��
SDUWO\�HQFORVHG�ZLWKLQ�EUDFW��LQ�XSSHU�SDUW�IUHH��OLJKW�JUHHQ�ZLWK�ZKLWH�WLS��)ORZHU�WXEH�XS�WR���PP�
ORQJ��VHSDUDWLQJ�IURP�EHDN�RI�WKH�RYDU\�DIWHU�DQWKHVLV��2XWHU�SHULDQWK�VHJPHQWV�XS�WR����PP�ORQJ�
DQG����PP�ZLGH�LQ�WKH�ZLGHVW�SDUW�RI�KDIW��WDSHULQJ�WR���PP�DW�EDVH��2XWVLGH�RI�KDIW�\HOORZLVK�JUHHQ�
ZLWK�ZLGH�ZKLWH�HGJH��VWULSHG�GLUW\�SXUSOLVK��,QVLGH��XSVLGH��ZLWK�\HOORZLVK�JUHHQ��VSRWWHG�DQG�VKRUWO\�
VWULSHG�GDUN�ZLWK�ZLGH�ZKLWLVK��VWULSHG�SXUSOH�HGJHV��JODEURXV��/DPLQD����PP�ZLGH�DQG�ORQJ��PHUJH�
ZLWK�KDIW�ZLWKRXW�REYLRXV�VLQXV��RXWVLGH�GLUW\�JUHHQ��XSVLGH�YHU\�GDUN��HYHQ�EODFNLVK�SXUSOH��5LGJH�
\HOORZ�ZLWK�VPDOO�EODFN�VSRWV�DQG�QDUURZ�ZKLWLVK��EODFN�VSRWWHG�HGJH��GHQVHO\�FRYHUHG�ZLWK�YHU\�
VPDOO�KDLUV��,QQHU�SHULDQWK�VHJPHQWV�XS�WR����PP�ORQJ�DQG���PP�ZLGH��DW�EDVH�QDUURZLQJ�WR���PP��
SDUDOOHO\�HGJHG�DQG�RQO\�DW�WRS�URXQGHG�ZLWK�VKRUWO\�DFXPLQDWHG�WLS��2XWVLGH�DW�YHU\�WRS�OLJKW�EOXH��
JUDGXDOO\�WXUQLQJ�LQ�GLUHFWLRQ�WR�EDVH�EOXH�DQG�HYHQ�GHHS�OLODF�LQ�ORZHVW�KDOI��LQVLGH�VLPLODUO\�FRORXUHG�
RQO\�GHHSHU�SXUSOH�DQG�ZLWK�EODFN�GRWV�DW�EDVH��6W\OH�EUDQFKHV����PP�ORQJ�DQG���PP�ZLGH��RQ�ERWK�

VLGHV�DORQJ�WKH�PLG�YHLQ�GHHS�
EOXH�ZLWK�ZKLWH�WR�ZKLWLVK�
HGJHV�RI�VDPH�ZLGWK��6W\OH�
OREHV�ZLGHO\�WULDQJXODU����PP�
ZLGH�DQG���PP�ORQJ�
�GLVWLQFWO\�ZLGHU�WKDQ�LQ�W\SLFDO�
,��]DJULFD�IURP�ORFXV�
FODVVLFXV���EOXH�ZLWK�GDUNHU�
EOXH�VWULSHV��6WLJPDWLF�OREHV�
EOXH��DQJXODU�ZLWK�VOLJKWO\�
EHQW��QDUURZ��VOLJKWO\�GHQWHG�
ZKLWH�HGJH��)LODPHQWV�XS�WR�
���PP�ORQJ��JODEURXV��ZKLWH��
GHQVHO\�VSRWWHG�SXUSOH��
DQWKHUV�XS�WR����PP�ORQJ��
OLJKW�EOXH�ZLWK�GDUN�EOXH�
HGJHV��SROOHQ�ZKLWH��(DVLO\�
VHSDUDEOH�IURP�LWV�DOOLHV�E\�
FRORXU��GLPHQVLRQV�RI�IORZHU�
SDUWV�DQG�WKHLU�VKDSH��
�
(W\PRORJ\��QDPHG�DIWHU�
+HQULN�=HWWHUOXQG�
�*RWKHQEXUJ�%RWDQLF�*DUGHQ��
6ZHGHQ��ZKR�FROOHFWHG�SODQWV�
XVHG�IRU�WKH�GHVFULSWLRQ�RI�WKLV�
VSHFLHV��
�
�
�
�
�
)LJ������,ULV�]HWWHUOXQGLL�
(*2�,4�����IURP�,UDT��
�
�



���,QWHUQDWLRQDO�5RFN�*DUGHQHU����
�
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)RU�HDVLHU�GLVWLQFWLRQ�RI�VSHFLHV�IURP�VHFW��=DJULFDH��VRPH�NH\�IHDWXUHV�DUH�VKRZQ�LQ�WKH�IROORZLQJ�
WDEOH��

�
�

7DE����7DEOH�FRPSDULQJ�,ULV�VSHFLHV��]DJULFD��DYURPDQLFD��PDULYDQLFD�DQG�]HWWHUOXQGLL��
�
7KH�PDLQ�IHDWXUH�DOORZLQJ�WKH�VHSDUDWLRQ�RI�DOO�WKUHH�QHZO\�GHVFULEHG�VSHFLHV�IURP�,ULV�]DJULFD��DSDUW�
IURP�WKH�IORZHU�FRORXU��LV�WKH�PXFK�ODUJHU�GLPHQVLRQV�RI�IORZHU�SDUWV��HVSHFLDOO\�WKH�VWDQGDUGV�DQG�
OHDYHV��ZKLFK�DUH�DW�OHDVW�WZLFH�DV�ZLGH�DV�LQ�,��]DJULFD��7KH�HDVLHVW�ZD\�WR�GLIIHUHQWLDWH�EHWZHHQ�QHZ�
VSHFLHV�LV�E\�IORZHU�FRORXU��ZKLFK�LV�YHU\�GLIIHUHQW�LQ�HDFK�RI�WKHP��,Q�FDVH�RI�GRXEW��WKH�VKDSH�RI�WKH�
VW\OH�OREHV�DQG�RWKHU�OHVV�SURPLQHQW�IHDWXUHV�RU�WKHLU�FRPELQDWLRQ�FDQ�KHOS��7KH�UHJLRQ�VWLOO�LV�YHU\�
OLWWOH�UHVHDUFKHG�DQG�LW�FDQQRW�EH�H[FOXGHG�WKDW�VHYHUDO�QHZ�VSHFLHV�FRXOG�EH�IRXQG�DQG�GHVFULEHG�LQ�
IXWXUH��
�
$FNQRZOHGJPHQWV�
)LUVW�RI�DOO�,�ZDQW�WR�H[SUHVV�P\�JUHDWHVW�WKDQN�\RX�WR�DOO�P\�WUDYHO�SDUWQHUV�WR�WKH�&HQWUDO�$VLDQ�
PRXQWDLQV��7XUNH\��,UDQ��DQG�WKH�&DXFDVXV�±�WKH\�DUH�WRR�PDQ\�WR�EH�OLVWHG�KHUH��EXW�HYHU\RQH�LV�
UHPHPEHUHG��,�DP�DOVR�JUDWHIXO�WR�P\�IULHQGV�DQG�FRUUHVSRQGHQWV�IRU�WKHLU�VKDUHG�RSLQLRQV�DQG�
H[SHULHQFH��+HQULN�=HWWHUOXQG��*RWKHQEXUJ�%RWDQLFDO�*DUGHQ��6ZHGHQ���$UQLV�6HLVXPV��1DWLRQDO�
%RWDQLF�*DUGHQ��/DWYLD���7RQ\�+DOO��.HZ��8.���%ULDQ�0DWKHZ��8.���5HLQKDUG�)ULWVFK��*HUPDQ\���2URQ�
3HUL��,VUDHO���0LFKDHO�.DPPHUODQGHU��*HUPDQ\���'LPLWUL�=XERY��8NUDLQH���/HRQLG�%RQGDUHQNR�
�/LWKXDQLD���=KLUDLU�%DVPDM\DQ��$UPHQLD���,ULQD�3RSRYD��.\UJ\]VWDQ���0DULR�0DUWtQH]�$]RUtQ��6SDLQ���
$ODQ�0F0XUWULH��&DQDGD���/XF�6FKHOGHPDQ��%HOJLXP��IRU�WKH�KHOS�LQ�P\�UHVHDUFKHV�DQG�JHWWLQJ�KROG�
RI�WKH�UHTXLUHG�SLFWXUHV��OLWHUDWXUH�DQG�KHUEDULXP�VFDQV��WR�(YJHQ\�'DYND\HY�DQG�$OH[DQGHU�
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1DXPHQNR�IRU�WKH�SHUPLVVLRQ�WR�XVH�WKHLU�SLFWXUHV��DQG�DOO�WKH�RWKHUV�ZKR�DVVLVWHG�DQG�VXSSRUWHG�PH�
LQ�P\�ZRUN��2I�FRXUVH��P\�WKDQNV�JR�DV�ZHOO�WR�P\�UHJXODU�ODQJXDJH�FRQVXOWDQW�0ƗUWLƼã�(UPLQDVV��
$QG�,�DP�HVSHFLDOO\�WKDQNIXO�WR�P\�IDPLO\�DQG�P\�ZLIH�*XQD�LQ�SDUWLFXODU�IRU�WKHLU�KDUG�ZRUN�DW�WKH�
QXUVHU\�GXULQJ�P\�DEVHQFH�ZKLOH�LQ�WKH�PRXQWDLQV��
�

�
�

)LJ������,ULV�]HWWHUOXQGLL�(*2�,4�����IURP�,UDQ��
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%LEOLRJUDSK\�
�
&UHVSR�0�%���0DUWtQH]�$]RUtQ�0���0DYURGLHY�(�9��������1HZ�GDWD�RQ�,ULV�SVNHPHQVLV�DQG�LWV�
SODFHPHQW�LQ�$ODWDYLD��,ULGDFHDH���3K\WRWD[D��������������������
�
)HGWVFKHQNR��2��������,ULV�ZLQNOHUL��6DG�,�2JRURG�������������>LQ�5XVVLDQ@��
�
)LUDW�0��������,ULV�]DJULFD�VXEVS��KDNNDULHQVLV��,ULGDFHDH���D�QHZ�VXEVSHFLHV�IURP�+DNNkUL�SURYLQFH�
�7XUNH\��EHORQJLQJ�WR�,��VXEJHQXV�+HUPRGDFW\ORLGHV��3K\WRWD[D�������������������
�
*URVVKHLP�$�$��������)ORUD�&DXFDVLFD��9RO������G�HG��%DNX��$])$1��>LQ�5XVVLDQ@��
�
+DOO�7���7LOOLH�1���&KDVH�0�:��������$�5H�HYDOXDWLRQ�RI�WKH�%XOERXV�,ULVHV��$QQ��%RW��Q�V���������������
�
.KDVVDQRY�)�2���5DNKLPRYD�1��������7D[RQRPLF�UHYLVLRQ�RI�WKH�JHQXV�,ULV�/���,ULGDFHDH�-XVV���IRU�
WKH�IORUD�RI�&HQWUDO�$VLD��6WDSILD��������������
�
.HUQGRUII�+���3DVFKH�(��	�+DUSNH�'��������7KH�*HQXV�&URFXV��/LOLLIORUDH��,ULGDFHDH���/LIHF\FOH��
0RUSKRORJ\��3KHQRW\SLF�&KDUDFWHULVWLFV��DQG�7D[RQRPLFDO�5HOHYDQW�3DUDPHWHUV��6WDSILD��������±����
�
.LOOHQV�:�5��������6XEJHQXV�+HUPRGDFW\ORLGHV�6SDFK��WKH�5HWLFXODWH�,ULVHV���LQ��$�JXLGH�WR�VSHFLHV�
,ULVHV��&DPEULGJH�8QLYHUVLW\�3UHVV��S�����������
�
.RPDURY�9�/��HG��������)ORUD�6665��Y��������������/HQLQJUDG��(GLWLR�$FDGHPLDH�6FLHQWDUXP�8566��
>LQ�5XVVLDQ@���(QJOLVK�WUDQVODWLRQ�±�-HUXVDOHP���������
�
.ULVWHQVHQ�.�,���$NSDODW�$�+��������,ULV�FHOLNLL��,ULGDFHDH���D�QHZ�VSHFLHV�IURP�QRUWK�HDVWHUQ�7XUNH\��
1RUG�-�%RW�������������������
�
.XUEDQRY��'��������1HZ�VSHFLHV�RI�,ULGRGLFW\XP��,ULGDFHDH��IURP�7XUNPHQLVWDQ��%RWDQLFKHVNL\�
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