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Designing a Conservation Genomics Project Incorporating 
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+P�VJKU�GZGTEKUG��UVWFGPVU�TGƃGEV�ETKVKECNN[�QP�VJG�TGUGCTEJ�RTQEGUU�CPF�WPFGTUVCPF�VJG�FKHHGTGPV�UVGRU�
TGSWKTGF�VQ�KORNGOGPV�C�TGUGCTEJ�RTQLGEV��5RGEKƂECNN[��UVWFGPVU�YKNN�FGXGNQR�C�EQPUGTXCVKQP�OWUGQOKEU�
RTQLGEV�WUKPI�C�UGV�QH�J[RQVJGVKECN�ECUG�UVWFKGU�VJCV�KPENWFG�VJG�UCORNKPI�QH�JKUVQTKECN�CPF�OQFGTP�
URGEKOGPU��5VWFGPVU�YKNN����WUG�HWPFCOGPVCN�RTKPEKRNGU�QH�EQPUGTXCVKQP�IGPGVKEU�VQ�HQTOWNCVG�TGUGCTEJ�
SWGUVKQPU�CPF�J[RQVJGUGU�����OCR�QWV�VJG�EQORQPGPVU�QH�VJGKT�J[RQVJGVKECN�GZRGTKOGPV��CPF����ETGCVG�
EQPVKPIGPE[�CPF�DWFIGV�QRVKOK\CVKQP�RNCPU�VQ�QXGTEQOG�EQOOQP�TGUGCTEJ�EJCNNGPIGU�CPF�C�XKUWCN�CKF�
QH�VJGKT�EJQQUKPI�VQ�EQOOWPKECVG�EQPUGTXCVKQP�OCPCIGOGPV�UVTCVGIKGU�HQT�J[RQVJGVKECN�VCZC�

+P�VJKU�GZGTEKUG��UVWFGPVU�YKNN�CRRN[�EQPUGTXCVKQP�IGPGVKEU�EQPEGRVU�VQ�FGXGNQR�CPF�GZRNQTG�C�
J[RQVJGVKECN�TGUGCTEJ�RTQLGEV��

5RGEKƂECNN[��UVWFGPVU�YKNN�
��� #RRN[�EQPUGTXCVKQP�IGPQOKEU�RTKPEKRNGU��UVWFGPVU�YKNN�CRRN[�RTKPEKRNGU�QH�EQPUGTXCVKQP�IGPGVKEU�

CPF�OWUGWO�IGPQOKEU�VQ�FGUKIP�C�EQORTGJGPUKXG�EQPUGTXCVKQP�RTQLGEV�VJCV�CFFTGUUGU�
DKQFKXGTUKV[�EQPUGTXCVKQP�KUUWGU�

��� (QTOWNCVG�CPF�KPVGTRTGV�UEKGPVKƂE�J[RQVJGUGU��UVWFGPVU�YKNN�HQTOWNCVG�J[RQVJGUGU�DCUGF�QP�VJGKT�
TGUGCTEJ�SWGUVKQPU�CPF�GZRGEVGF�QWVEQOGU��EQPVTCUVKPI�VJGKT�GZRGEVCVKQPU�CPF�KPVGTRTGVKPI�TGUWNVU�

��� &GXGNQR�GZRGTKOGPVCN�FGUKIP�UMKNNU��UVWFGPVU�YKNN�KFGPVKH[�MG[�RCTCOGVGTU�HQT�OGCUWTGOGPV�CPF�
QWVNKPG�C�UVWF[�FGUKIP�GPEQORCUUKPI�VJG�IGPGVKE�UCORNKPI��RTQEGUUKPI��UGSWGPEKPI��CPF�CPCN[UKU�
QH�DQVJ�OQFGTP�CPF�JKUVQTKECN�URGEKOGPU�

��� 4GƃGEV�QP�EQOOQP�TGUGCTEJ�EJCNNGPIGU��UVWFGPVU�YKNN�EQPVGORNCVG�RQVGPVKCN�KUUWGU�VJCV�ECP�
CTKUG�VJTQWIJQWV�VJG�TGUGCTEJ�RTQEGUU��KPENWFKPI�DWFIGV�EQPUVTCKPVU��$CUGF�QP�VJGUG�QDUVCENGU��
UVWFGPVU�YKNN�ETGCVG�EQPVKPIGPE[�RNCPU�CPF�DWFIGV�QRVKOK\CVKQP�RNCPU�

��� %QOOWPKECVG�EQPUGTXCVKQP�OCPCIGOGPV�UVTCVGIKGU��UVWFGPVU�YKNN�DTCKPUVQTO�OCPCIGOGPV�
UVTCVGIKGU��RTCEVKEG�EQOOWPKECVKPI�VJGKT�ƂPFKPIU��CPF�GZRTGUU�UQNWVKQPU�CPF�VJG�KORQTVCPEG�QH�
EQPUGTXCVKQP�VQ�VJG�RWDNKE��C�ETKVKECN�UMKNN�VQ�FGXGNQR���

ABSTRACT
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DKQFKXGTUKV[�EQPUGTXCVKQPq�
JVVRU���FQK��QTI���������EDE�NKPE������7��RTKQT�VQ�EQORNGVKPI�VJKU�GZGTEKUG�

6JKU�GZGTEKUG�CUUWOGU�VJCV�UVWFGPVU�CTG�HCOKNKCT�YKVJ�VJG�HWPFCOGPVCN�RTKPEKRNGU�QH�EQPUGTXCVKQP�
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IGPGVKEU�CPF�RQRWNCVKQP�IGPGVKEU�CPCN[UGU��(QT�GZCORNG��UVWFGPVU�UJQWNF�DG�EQOHQTVCDNG�YKVJ�
OCLQT�RTKPEKRNGU�WUGF�KP�EQPUGTXCVKQP�IGPGVKEU��UWEJ�CU�IGPGVKE�FKXGTUKV[��IGPGVKE�FTKHV��IGPG�ƃQY��
GXQNWVKQPCT[�U[UVGOCVKEU��IGQITCRJKE�KUQNCVKQP��CPF�KPDTGGFKPI��

+H�[QW�YQWNF�NKMG�VQ�TGXKGY�DCEMITQWPF�OCVGTKCN�QP�VJGUG�EQPEGRVU��YG�UWIIGUV�[QW�TGCF�VJG�0%'2�
OQFWNG�p%QPUGTXCVKQP�IGPGVKEUq�
JVVRU���FQK�QTI���������EDE�PEGR�������

6JKU�OQFWNG�CNUQ�JCU�C�EQORCPKQP�GZGTEKUG��p6JG�CRRNKECVKQP�QH�EQPUGTXCVKQP�OWUGQOKEU�CRRTQCEJGU�
VQ�VJG�RTQVGEVKQP�QH�VJG�+DGTKCP�N[PZ�
Lynx pardinus�q�
JVVRU���FQK��QTI���������EDE�NKPE������8���YJKEJ�
OC[�DG�JGNRHWN�HQT�UGVVKPI�VJG�HQWPFCVKQPU�QH�FGUKIPKPI�C�PGY�EQPUGTXCVKQP�IGPGVKEU�RTQLGEV�

6JG�CWVJQTU�QH�VJKU�GZGTEKUG�CPF�VJGKT�EQNNGCIGU�JCXG�CNUQ�FGXGNQRGF�C�JCPFU�QP�DKQKPHQTOCVKEU�
GZGTEKUG�QH�C�RQRWNCVKQP�IGPGVKE�UVWF[�VJCV�EQODKPGU�JKUVQTKECN�CPF�OQFGTP�UCORNGU�VJCV�OC[�DG�C�
JGNRHWN�GZVGPUKQP�VQ�VJKU�GZGTEKUG�
JVVRU���IKVJWD�EQO�ULICWIJTCP�COPJ�OWUGWOQOKEU���

0CVWTCN�JKUVQT[�EQNNGEVKQPU�CTG�NKMG�VKOG�ECRUWNGU��+P�VJG�75�CNQPG��VJG[�JQWUG�CNOQUV�C�DKNNKQP�
URGEKOGPU�RTGUGTXGF�FWTKPI�FKHHGTGPV�RGTKQFU��KPENWFKPI�RTGJKUVQTKE�VKOGU��9KVJ�VJG�TGEGPV�
CFXCPEGOGPVU�KP�&0#�UGSWGPEKPI�VGEJPQNQIKGU�CPF�OQNGEWNCT�DKQNQI[�RTQVQEQNU�HQT�VJG�KUQNCVKQP�QH�
IGPGVKE�OCVGTKCN��KV�KU�PQY�RQUUKDNG�VQ�QDVCKP�IGPGVKE�FCVC�HTQO�VJGUG�RTGUGTXGF�URGEKOGPUtC�ƂGNF�QH�
TGUGCTEJ�QHVGP�TGHGTTGF�VQ�CU�pOWUGQOKEU�q�6JCPMU�VQ�VJG�EQNNGEVKXG�FGFKECVKQP�QH�XCTKQWU�PCVWTCNKUVU��
ƂGNF�DKQNQIKUVU��EWTCVQTU��CPF�EQNNGEVKQP�UVCHH��PCVWTCN�JKUVQT[�EQNNGEVKQPU�RTQXKFG�TGEQTFU�VJCV�ECP�DG�
WUGF�CU�C�VGORQTCN�EQORCTKUQP�VQ�KPXGUVKICVG�RQRWNCVKQP�VTGPFU��KPENWFKPI�URGEKOGPU�VJCV�UGTXG�CU�
VGUVKOQP[�QH�RQRWNCVKQPU�QT�URGEKGU�VJCV�CTG�PQY�GZVKPEV�KP�VJG�YKNF��

+P�VJKU�GZGTEKUG��[QW�YKNN�DG�RTGUGPVGF�YKVJ�C�HGY�J[RQVJGVKECN�UEGPCTKQU�KP�YJKEJ�RTKPEKRNGU�QH�
EQPUGTXCVKQP�IGPGVKEU�ECP�DG�EQODKPGF�YKVJ�OWUGQOKEU�VQ�DGVVGT�WPFGTUVCPF�RQRWNCVKQP�VTGPFU��
EQPPGEVKXKV[��CPF�GXQNWVKQPCT[�TGNCVKQPUJKRU��7RQP�EQORNGVKQP�QH�VJG�GZGTEKUG��[QW�YKNN�JCXG�
FGXGNQRGF�C�EQPUGTXCVKQP�IGPGVKEU�UVWF[�FGUKIP�CPF�TKUM�CPCN[UKU�QH�C�RTQLGEV�KPEQTRQTCVKPI�JKUVQTKECN�
UCORNGU�

(KTUV��ECTGHWNN[�TGCF�VJG�J[RQVJGVKECN�ECUGU�CPF�VJG�TGURGEVKXG�TGUGCTEJGTUo�KPVGTGUVU�HQWPF�KP�#RRGPFKZ�
���2KEM�QPG�GZCORNG�VQ�HQEWU�QP�KP�VJKU�GZGTEKUG�

$GHQTG�UVCTVKPI�CP�GZRGTKOGPV��KV�KU�KORQTVCPV�VQ�JCXG�C�ENGCT�TGUGCTEJ�SWGUVKQP�KP�OKPF��6JKU�SWGUVKQP�
YKNN�UGTXG�CU�C�IWKFG�VJTQWIJ�VGUVKPI�J[RQVJGUGU�CPF�FGVGTOKPKPI�YJCV�FCVC�VQ�EQNNGEV��6JWU��VJG�
TGUGCTEJ�SWGUVKQP�OWUV�DG�CNKIPGF�YKVJ�VJG�TGUGCTEJGToU�KPVGTGUVU�
VJG�RTQLGEV�IQCN��CPF�OCMG�
ENGCT�EQPPGEVKQPU�YKVJ�OGCUWTCDNG�QT�SWCPVKƂCDNG�XCTKCDNGU��6JGUG�EQPPGEVKQPU�CTG�HQTOCNK\GF�CU�
J[RQVJGUGU�VJCV�YKNN�VJGP�DG�VGUVGF�WUKPI�UVCVKUVKECN�OGVJQFU��

+H�[QW�JCXG�PQV�CNTGCF[��TGCF�VJG�J[RQVJGVKECN�ECUG�UVWFKGU�KP�#RRGPFKZ���CPF�UGNGEV�QPG�VQ�DG�VJG�
HQEWU�QH�VJG�HQNNQYKPI�RTQORVU��#NVGTPCVKXGN[��[QWT�KPUVTWEVQT�OC[�GPEQWTCIG�[QW�VQ�EQOG�WR�YKVJ�
[QWT�QYP�TGUGCTEJ�SWGUVKQP�ECUG�UVWF[��

��� (KTUV�VJKPIU�ƂTUV��9JCV�KU�VJKU�UVWF[�CKOKPI�VQ�CPUYGT!�(QTOWNCVG�C�TGUGCTEJ�SWGUVKQP�VJCV�CNKIPU�
YKVJ�VJG�TGUGCTEJGToU�KPVGTGUV��#�TGUGCTEJ�SWGUVKQP�OWUV�JCXG�C�ENGCT�IQCN�VJCV�EQPPGEVU�VJG�

OVERVIEW

PART 1: RESEARCH FOUNDATION
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TGUGCTEJ�KPVGTGUV�CPF�VJG�GNGOGPVU�QH�VJG�UVWF[�
G�I���URGEKGU��RQRWNCVKQPU��TGIKQPU��VKOG��� 
Write your research question in the worksheet (Appendix 2). 

��� 0QY��KFGPVKH[�VJG�KPFGRGPFGPV�CPF�VJG�FGRGPFGPV�XCTKCDNGU�KP�VJKU�UVWF[��#P�KPFGRGPFGPV�
XCTKCDNG�KU�C�RCTCOGVGT�YJQUG�EJCPIG�CHHGEVU�VJG�FGRGPFGPV�XCTKCDNGU�DWV�KU�PQV�CHHGEVGF�D[�
VJQUG�XCTKCDNGU�KVUGNH�
G�I���VKOG��VQVCN�CTGC��VGORGTCVWTG��ƃQY�TCVG���6JG�FGRGPFGPV�XCTKCDNGU�
CTG�CNN�QVJGT�EQORQPGPVU�KPƃWGPEGF�D[�VJG�KPFGRGPFGPV�XCTKCDNG��+P�EQPUGTXCVKQP�IGPGVKEU��
VJG�FGRGPFGPV�XCTKCDNGU�YKNN�QHVGP�DG�SWCPVKVCVKXG�
K�G���C�PWOGTKECN�FCVC���*GTG��YG�UWIIGUV�
TGECNNKPI�VJG�HWPFCOGPVCN�RTKPEKRNGU�QH�EQPUGTXCVKQP�IGPGVKEU�CPF�VJG�OCKP�RCTCOGVGTU�WUGF�
KP�RQRWNCVKQP�IGPGVKEU�TGUGCTEJ�=IGPGVKE�FKXGTUKV[��IGPG�ƃQY��TWPU�QH�JQOQ\[IQUKV[��KPDTGGFKPI�
EQGHƂEKGPV��COQWPV�QH�FGNGVGTKQWU�IGPGVKE�XCTKCVKQP�
K�G���IGPGVKE�NQCF���GHHGEVKXG�RQRWNCVKQP�UK\G��
CNNGNG�HTGSWGPE[?��9G�RTQXKFG�CP�QXGTXKGY�QH�VJGUG�EQPEGRVU�KP�VJKU�OQFWNGoU�U[PVJGUKU�FQEWOGPV�

JVVRU���FQK��QTI���������EDE�NKPE���������� 
Identify one independent variable and at least two dependent variables that the researcher will 
need to measure to answer the research question you formulated in #1 above and write them on 
the worksheet. 

��� (QTOWNCVG�[QWT�J[RQVJGUGU�EQPPGEVKPI�[QWT�TGUGCTEJ�SWGUVKQP�CPF�VJG�GZRGTKOGPVCN�XCTKCDNGU�

YJCV�[QW�YKNN�DG�SWCPVKH[KPI���1PG�UVTCVGI[�KU�VQ�WUG�p+He�VJGPeq�UVCVGOGPVU��(QT�GZCORNG��p+H�Z�

KPFGRGPFGPV�XCTKCDNG��KPETGCUGU��+�GZRGEV�CP�KPETGCUG�KP�[�
C�FGRGPFGPV�XCTKCDNG��q�$[�HQTOWNCVKPI�
VJGUG�UVCVGOGPVU��[QW�ECP�UVCTV�OCMKPI�RTGFKEVKQPU�CDQWV�VJG�TGNCVKQPUJKR�DGVYGGP�XCTKCDNGU�VJCV�
ECP�VJGP�DG�VGUVGF�VJTQWIJ�UQOG�HQTOCN�UVCVKUVKECN�HTCOGYQTM��*[RQVJGUGU�UGTXG�CU�VJG�UVCTVKPI�
RQKPV�HQT�CP[�GZRGTKOGPV��6JGTGHQTG��CP[�ƃCY�KP�VJGKT�HQTOWNCVKQP�OC[�ECWUG�C�ƃCY�KP�VJG�FGUKIP�QH�
CP�GPVKTG�GZRGTKOGPV��5Q��NGVoU�FGƂPG�VJG�PWNN�
H0��CPF�CNVGTPCVKXG�J[RQVJGUGU�
H1���+P�VJG�UEKGPVKƂE�
OGVJQF��YG�ECP�QPN[�HCNUKH[�J[RQVJGUGU��7UWCNN[��H0�CUUWOGU�VJGTG�KU�PQ�EJCPIG�QT�TGNCVKQPUJKR�
DGVYGGP�VJG�QDUGTXCVKQPU��YJKEJ�TGUGCTEJGTU�VT[�VQ�FKURTQXG��H1�KU�CEEGRVGF�KH�VJGTG�KU�UWHƂEKGPV�
GXKFGPEG�VQ�TGLGEV�VJG�PWNN� 
Write your *0 and *1 in the worksheet. 

��� 0QY�NGVoU�OCMG�C�ITCRJKECN�TGRTGUGPVCVKQP�QH�[QWT�GZRGEVCVKQPU��EQPPGEVKPI�VJG�KPFGRGPFGPV�CPF�
FGRGPFGPV�XCTKCDNGU�[QW�KFGPVKƂGF�KP����CDQXG��%QPVTCUV�VJG�GZRGEVCVKQPU�HQT�GCEJ�J[RQVJGUKU�
WUKPI�C�RCKT�QH�KNNWUVTCVKXG�ITCRJU��QPG�FGRKEVKPI�VJG�RTQLGEVGF�QWVEQOGU�HQT�H0��CPF�VJG�QVJGT�VJG�
RTQLGEVGF�QWVEQOGU�HQT�H1��6JGUG�EQWNF�DG�C�NKPG�ITCRJ��UECVVGT�RNQV��DQZRNQV��GVE��&QPoV�HQTIGV�VQ�
NCDGN�[QWT�CZGU� 
Draw graphs contrasting the expectations for *0 and *1 in the empty boxes provided on the 
worksheet. You may wish to draw multiple graphs depending on the number of dependent 
XCTKCDNGU�[QW�KFGPVKƂGF�KP����CDQXG�� 

��� 9TKVG�C�EQPEKUG�RCTCITCRJ�GZRNCKPKPI�JQY�VJGUG�EQPVTCUVKPI�TGUWNVU�ECP�DG�KPVGTRTGVGF��+P�[QWT�
GZRNCPCVKQP��DG�UWTG�VQ�OGPVKQP�VJG�TGUGCTEJ�SWGUVKQP�CPF�EQPENWUKQPU�VJG�TGUGCTEJGT�OKIJV�OCMG�
FGRGPFKPI�QP�VJG�QDUGTXGF�TGNCVKQPUJKR�DGVYGGP�VJG�XCTKCDNGU�KFGPVKƂGF�KP����CDQXG�� 
On the worksheet, write the conclusions that can be made based on the expectations depicted in 
#4 above. Refer back to the hypotheses formed in #3 above. 

��� $GHQTG�OQXKPI�QP�VQ�2CTV����RCWUG�CPF�VJKPM�ETKVKECNN[��*CXG�[QW�EQPUKFGTGF�VJG�CUUWORVKQPU�[QW�
CTG�OCMKPI�CDQWV�TGNCVKQPUJKRU�QT�FCVC!�9JCV�EQXCTKCVGU�OKIJV�DG�KPVGTGUVKPI�VQ�EQPUKFGT!�&QGU�
EQTTGNCVKQP�OGCP�ECWUCVKQP!�*QY�ECP�[QW�EQPVTQN�HQT�XCTKCVKQP!�9TKVG�C�HGY�UGPVGPEGU�CDQWV�[QWT�
VJQWIJV�RTQEGUU�QP�VJGUG�SWGUVKQPU�
QT�QVJGTU�VJCV�[QW�JCXG�tYJKNG�[QW�OKIJV�PQV�JCXG�VJG�
CPUYGT��VJG�ETKVKECN�VJKPMKPI�OC[�KPHQTO�JQY�[QW�FGUKIP�[QWT�GZRGTKOGPV�

https://doi.%20org/10.5531/cbc.linc.14.1.7
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0QY�VJCV�YG�JCXG�C�ENGCT�KFGC�QH�YJCV�QWT�TGUGCTEJ�IQCN�KU��YJCV�YG�OWUV�SWCPVKH[��CPF�YJCV�YG�YKNN�
DG�VGUVKPI��KV�KU�VKOG�VQ�EQPUKFGT�JQY�YG�YKNN�CEEGRV�QT�TGLGEV�VJG�PWNN�J[RQVJGUKU��6Q�VJKU�GPF��[QW�YKNN�
QWVNKPG�CP�GZRGTKOGPVCN�FGUKIP�VJCV�KPENWFGU�VJG�IGPGVKE�UCORNKPI�QH�OQFGTP�CPF�JKUVQTKECN�UCORNGU�
VQ�CPUYGT�VJG�TGUGCTEJ�SWGUVKQP�CPF�VGUV�VJG�J[RQVJGUGU�[QW�HQTOWNCVGF�KP�2CTV����

��� 9JCV�YQWNF�VJG�KFGCN�UCORNG�UK\G�DG�VQ�VGUV�VJKU�J[RQVJGUKU�CPF�CPUYGT�VJG�TGUGCTEJGToU�SWGUVKQP�
CPF�YJ[!�9JCV�CTG�UQOG�EJCNNGPIGU�[QW�OKIJV�GPEQWPVGT�YJGP�VT[KPI�VQ�CESWKTG�CPF�UGSWGPEG�
VJKU�PWODGT�QH�UCORNGU!� 
Complete the table provided in the worksheet (Appendix 2) and answer the questions above. In 
your answer, consider sample acquisition, sample quality, and budget. 

 

��� 9JCV�YQWNF�DG�VJG�KFGCN�UQWTEG�QH�VKUUWG�CPF�RTGRCTCVKQP�V[RG�
G�I���DQPG��QTICP�VKUUWG��UMKPU��
FTKGF�YJQNG�URGEKOGP��OQUV�EQOOQPN[�CXCKNCDNG�HQT�[QWT�UVWF[�QTICPKUO!�9JCV�NCD�YQTM�
RTQVQEQNU�CTG�OQTG�CRRTQRTKCVG�KP�VJKU�ECUG!�9JCV�CTG�UQOG�EJCNNGPIGU�[QW�OKIJV�GPEQWPVGT�
YJGP�YQTMKPI�YKVJ�UCKF�V[RG�QH�RTGRCTCVKQP! 
Complete the table provided in the worksheet (Appendix 2) and answer the questions above. In 
your answer, consider sample acquisition, sample quality, and preservation method (e.g., ethanol, 
formalin, liquid nitrogen.)

 

��� 1TICPK\G�VJG�UVWF[�FGUKIP�KP�C�YQTMƃQY��9JGP�RTGRCTKPI�[QWT�YQTMƃQY��VJKPM�CDQWV�VJG�FKHHGTGPV�
RJCUGU�QH�C�EQPUGTXCVKQP�OWUGQOKEU�RTQLGEV�
G�I���UCORNG�EQNNGEVKQP��NCD�YQTM��FCVC�CPCN[UKU��CPF�
JQY�VQ�RTQITGUU�HTQO�QPG�UVGR�VQ�VJG�PGZV��/QTG�KORQTVCPVN[��VJKPM�CDQWV�VJG�TGNGXCPV�KPVGTOGFKCVG�
UVGRU�VQ�VCMG�YKVJKP�GCEJ�RJCUG��*GTG�CTG�UQOG�SWGUVKQPU�VQ�JGNR�[QW�RTGRCTG�VJG�YQTMƃQY�
 o #�TGUGCTEJ�GZRGTKOGPV�UVCTVU�YKVJ�ICVJGTKPI�VJG�FCVC��9KNN�[QW�PGGF�VQ�UCORNG�FKHHGTGPV�
NQECNKVKGU�QT�VGORQTCN�YKPFQYU!�

 o 9JCV�V[RG�QH�IGPGVKE�FCVC�YKNN�[QW�PGGF�VQ�IGPGTCVG�HQT�VJKU�KPXGUVKICVKQP!�&Q�VJG[�TGSWKTG�
FKHHGTGPV�NCDQTCVQT[�UVGRU!

 o *QY�YKNN�VJGUG�UVGRU�CNNQY�[QW�VQ�OGCUWTG�VJG�FGRGPFGPV�CPF�KPFGRGPFGPV�XCTKCDNGU�PGGFGF�
VQ�VGUV�VJG�J[RQVJGUKU�[QW�RTQRQUGF!

� $GNQY�CTG�UQOG�GZCORNG�YQTMƃQYU�
(KIWTGU��s���VQ�KPURKTG�VJG�FGXGNQROGPV�QH�[QWT�QYP�
� %QORNGVG�VJG�ƃQYEJCTV�EQPVCKPKPI�VJG�OCKP�UVGRU�TGSWKTGF�HQT�VJG�EQORNGVKQP�QH�VJG�

proposed research. You can add as much detail as you want, but be sure to cover the three 
major research phases (sample collection, lab work, and data analysis).

PART 2: EXPERIMENTAL DESIGN

5RGEKƂE�FGVCKNU�QP�FCVC�CPCN[UKU�IQ�DG[QPF�VJG�EQPVGPV�QH�VJKU�NGUUQP��6JG�CWVJQTU�QH�VJKU�GZGTEKUG�
JCXG�FGXGNQRGF�C�DKQKPHQTOCVKEU�CEVKXKV[�VJCV�OC[�DG�C�JGNRHWN�TGUQWTEG�
JVVRU���IKVJWD�EQO�
ULICWIJTCP�COPJ�OWUGWOQOKEU���$GNQY�CTG�QVJGT�TGUQWTEGU�VJCV�ECP�DG�WUGHWN�VQ�IWKFG�VJG�
DKQKPHQTOCVKEU�RCTV�

• 5EJWDGTV��/���'TOKPK��.���5CTMKUUKCP��%��&���,ÏPUUQP��*���)KPQNJCE��#���5EJCGHGT��4���/CTVKP��/��&���
(GTP½PFG\��4���/CTVKP��-���/E%WG��/���9KNNGTUNGX��'�����1TNCPFQ��.��
�������%JCTCEVGTK\CVKQP�QH�
CPEKGPV�CPF�OQFGTP�IGPQOGU�D[�502�FGVGEVKQP�CPF�RJ[NQIGPQOKE�CPF�OGVCIGPQOKE�CPCN[UKU�
WUKPI�2#.'1/+:��0CVWTG�2TQVQEQNU���
��������s������JVVRU���FQK�QTI���������PRTQV��������� 

• 2GNV\GT��#���,ÀIGT��)���*GTDKI��#���5GKV\��#���-PKGR��%���-TCWUG��,�����0KGUGNV��-��
�������'#)'4��GHƂEKGPV�
CPEKGPV�IGPQOG�TGEQPUVTWEVKQP��)GPQOG�DKQNQI[����������JVVRU���FQK�QTI���������U���������������\ 

• ;CVGU��,��#��(���.COPKFKU��6��%���$QTT[��/���8CNVWGÍC��#��#���(CIGTPÀU��<���%NC[VQP��5���)CTEKC��/��
7���0GWMCOO��,�����2GNV\GT��#��
�������4GRTQFWEKDNG��RQTVCDNG��CPF�GHƂEKGPV�CPEKGPV�IGPQOG�
TGEQPUVTWEVKQP�YKVJ�PH�EQTG�GCIGT��2GGT,�����G�������JVVRU���FQK�QTI���������RGGTL������ 

https://github.com/sjgaughran/amnh-museumomics
https://github.com/sjgaughran/amnh-museumomics
https://doi.org/10.1038/nprot.2014.063
https://doi.org/10.1186/s13059-016-0918-z
https://doi.org/10.7717/peerj.10947
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(KIWTG����'CEJ�
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QH�VJG�UVWF[��
+OCIG�ETGFKV��
#PPC�2GPPC�

(KIWTG����'ZCORNG�YQTMƃQY�
FGRKEVKPI�VJG�KPVGTOGFKCVG�
UVGRU�QH�URGEKOGP�EQNNGEVKQP��
UCORNKPI��CPF�UVQTCIG��+OCIG�
ETGFKV��#PPC�2GPPC�
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1

Transport samples in ideal conditions9
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4

Collect other data / 
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6

Keep a log notebook7 Dispose hazardous waste8

Transcribe all data10

Store individual samples in properly labeled tubes
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Set traps
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Take specimens out 
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Make a checklist to be 
sure you have everything
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£°�Ã>�«�i�«Ài�«À�ViÃÃ��}�
MGGR�DCEMWR�KH�RQUUKDNG

pre-PCR lab

transfer to post-PCR lab

2. DNA extraction 
TGNGCUG�GPFQIGPQWU�&0#�
HTQO�VJG�EGNN�OGODTCPG��
OKVQEJQPFTKQP��CPF�PWENGWU

{°�� č�µÕ>�Ì�wV>Ì����
FGVGTOKPG�VJG�COQWPV�
QH�UVCTVKPI�VGORNCVG

È°���`iÝ��}�
FGVGTOKPG�PWODGT�
QH�2%4�E[ENGU�
DCUGF�QP�COQWPV�
QH�UVCTVKPI�VGORNCVG

Ç°�µÕ>��ÌÞ�V��ÌÀ���
&0#�EQPEGPVTCVKQP�
CPF�HTCIOGPV�UK\G

�°�ÃiµÕi�V��}�
OWNVKRNGZGF�
KPFGZGF�NKDTCTKGU�KP�
C�UKPING�NCPG

n°�«������LÀ>À�iÃ�
QPEG�UVGRU��s��
CTG�EQORNGVGF�HQT�
GCEJ�UCORNG

Î°�� č�«ÕÀ�wV>Ì����
TGOQXG�RTQVGKPU�CPF�EJGOKECNU�
VJCV�OKIJV�KPVGTHGTG�YKVJ�
FQYPUVTGCO�TGCEVKQPU

x°���LÀ>ÀÞ�«Ài«
• EQPXGTV�&0#�OQNGEWNGU�KPVQ�
UGSWGPEKPI�NKDTCTKGU

• CFF�RNCVHQTO�URGEKƂE�
CFCRVQTU�VQ��o�CPF��n�GPFU

• CFF�WPKSWG�DCTEQFGU�VQ�GCEJ�
UCORNG

(KIWTG����'ZCORNG�
YQTMƃQY�FGRKEVKPI�
VJG�KPVGTOGFKCVG�
UVGRU�QH�NCDQTCVQT[�
YQTM�CPF�
UGSWGPEKPI��+OCIG�
ETGFKV��/QFKƂGF�HTQO�
2GPPC�GV�CN���������

(KIWTG����'ZCORNG�YQTMƃQY�
FGRKEVKPI�IGPGTCN�UVGRU�VCMGP�KP�VJG�
DKQKPHQTOCVKEU�RKRGNKPG��+OCIG�ETGFKV��
#PPC�2GPPC�

3WCNKV[�EQPVTQN

3WCNKV[�EQPVTQN

4CY�TGCF �i�Õ�Ì�«�iÝ��}

*Ài«À�ViÃÃ��}

*�ÃÌ«À�ViÃÃ��}

6>À�>�Ì�
>����}

�>««��}

&WRNKECVGU

&COCIG�
RCVVGTP

%QPVCOKPCVKQP�
CUUGUUOGPV

Bioinformatics

Actions File Step

4GOQXG�
CFCRVGTU

3WCNKV[�ƂNVGTKPI

#NKIPOGPV�VQ�
TGHGTGPEG

%QORTGUUKQP

3WCNKV[�ƂNVGTKPI

)GPQV[RKPI

%QPUGPUWU

8CTKCPV�%CNNKPI
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0QY�VJCV�[QW�JCXG�VJQWIJV�CDQWV�CNN�VJG�OCKP�UVGRU�TGSWKTGF�VQ�KORNGOGPV�CPF�EQORNGVG�VJKU�
TGUGCTEJ�RTQLGEV��KV�KU�VKOG�VQ�TGƃGEV�QP�UQOG�QH�VJG�EJCNNGPIGU�[QW�OC[�GPEQWPVGT��CU�YGNN�CU�VJG�
RQVGPVKCN�CRRNKECVKQPU�QH�VJG�FCVC�HTQO�[QWT�UVWF[�VQYCTFU�EQPUGTXCVKQP�GHHQTVU��6JG�EQPUKFGTCVKQPU�
VJCV�GOGTIG�HTQO�VJKU�TGƃGEVKQP�ECP�DG�WUGF�VQ�ETGCVG�C�EQPVKPIGPE[�RNCP�HQT�TGUGCTEJ�JKEEWRU��C�
RTQLGEV�DWFIGV�QRVKOK\CVKQP�RNCP��CPF�C�EQPUGTXCVKQP�OCPCIGOGPV�RNCP��

����9JCV�QDUVCENGU�EQWNF�CTKUG�YJGP�YQTMKPI�YKVJ�OWUGWO�URGEKOGPU�EQORCTGF�VQ�VJQUG�TGEGPVN[�
EQNNGEVGF�KP�VJG�ƂGNF!�9J[�FQ�OWUGWO�URGEKOGPU�RQUG�C�EJCNNGPIG!�9JCV�KU�VJG�NKMGNKJQQF�QH�
VJGUG�RTQDNGOU�QEEWTTKPI!�.KUV�UQOG�UVTCVGIKGU�VQ�QXGTEQOG�QT�CXQKF�UWEJ�QDUVCENGU� 
+PFKECVG�QPG�RQVGPVKCN�QDUVCENG�HQT�GCEJ�OCLQT�TGUGCTEJ�RJCUG��DTKGƃ[�GZRNCKP�YJ[�VJKU�ECP�
be challenging, approximate the likelihood of this occurring, and list risk evasion/avoidance 
strategies in the table provided in the worksheet. 

 

����9JKEJ�UVGRU�QH�VJKU�UVWF[�FGUKIP�FQ�[QW�GZRGEV�VQ�TGSWKTG�VJG�OQUV�HWPFKPI!�6JKPM�CDQWV�JQY�
[QW�YQWNF�CESWKTG�VJG�UCORNGU�CPF�FGVGTOKPG�VJG�UGSWGPEKPI�UVTCVGI[�CPF�FGUKTGF�UGSWGPEKPI�
EQXGTCIG��(QT�KPUVCPEG��YJKNG�ECRVWTG�UGSWGPEKPI�ECP�JGNR�[QW�KPETGCUG�VJG�EQXGTCIG�QH�C�
VCTIGV�IGPQOKE�TGIKQP��VJG�EQUV�QH�FGXGNQRKPI�CPF�RWTEJCUKPI�DCKVU�ECP�DG�XGT[�GZRGPUKXG��
%QPUGSWGPVN[��CNVJQWIJ�VJG�ECRVWTG�UVTCVGI[�ECP�KPETGCUG�VJG�EQXGTCIG�QH�EGTVCKP�TGIKQPU��KV�OKIJV�
TGUVTKEV�VJG�PWODGT�QH�UCORNGU�[QW�ECP�UGSWGPEG���(KZGF�OQPGVCT[�UQWTEGU�HQT�[QWT�TGUGCTEJ�ECP�
KORCEV�JQY�OCP[�UCORNGU�[QW�ECP�EQNNGEV��RTQEGUU��CPF�UGSWGPEG��UQ�JQY�YQWNF�[QW�QRVKOK\G�
[QWT�DWFIGV�VQ�DGUV�CEEQORNKUJ�GCEJ�OCLQT�RJCUG�QH�[QWT�UVWF[�FGUKIP! 
+PFKECVG�QPG�RQVGPVKCN�DWFIGV�EQPUVTCKPV�HQT�GCEJ�OCLQT�TGUGCTEJ�RJCUG��DTKGƃ[�GZRNCKP�YJ[�CPF�
how lack of funds would impact this stage of the study design, approximate the level of expense, 
and list cost-saving strategies in the table provided in the worksheet.

 

����+H�VJG�FCVC�HTQO�[QWT�UVWF[�UWIIGUVU�UKIPKƂECPV�EJCPIG�DGVYGGP�JKUVQTKECN�CPF�OQFGTP�RQRWNCVKQPU��
VJKPM�CDQWV�JQY�[QWT�ƂPFKPIU�EQWNF�DG�CRRNKGF�VQ�EQPUGTXCVKQP�OCPCIGOGPV��*QY�YQWNF�[QW�DGUV�
EQOOWPKECVG�[QWT�TGUWNVU�KH�[QW�YCPVGF�VQ�UJCTG�VJGO�YKVJ�OCPCIGOGPV�CWVJQTKVKGU!�9JCV�CTG�
UQOG�VQQNU�CPF�UVTCVGIKGU�VJCV�[QW�EQWNF�UWIIGUV�KORNGOGPVKPI�VQ�CKF�OQFGTP�RQRWNCVKQPU�KP�[QWT�
J[RQVJGVKECN�ECUG�UVWF[!�#P�GZCORNG�EQPUGTXCVKQP�UVTCVGI[�KU�YKNFNKHG�ETQUUKPIU��YJKEJ�ECP�EQPPGEV�
VYQ�FKURCTCVG�RQRWNCVKQPU�VJCV�JCXG�DGGP�UGRCTCVGF�D[�VJG�EQPUVTWEVKQP�QH�C�JKIJYC[�

 In a separate document, create a pamphlet or poster aimed at communicating to both 
management authorities and the public the conservation issue that has affected your hypothetical 
VCZC��VJG�ƂPFKPIU�HTQO�[QWT�UVWF[��CPF�RTQRQUGF�OGVJQFU�HQT�TGJCDKNKVCVKPI�VJGUG�J[RQVJGVKECN�
RQRWNCVKQPU�QT�URGEKGU��6JKU�ƂPCN�GZGTEKUG�UJQWNF�HQEWU�QP�CRRN[KPI�UEKGPEG�CPF�UEKGPEG�
communication, so think outside the box and have fun with it!

PART 3: CRITICAL THINKING AND COMMUNICATION

ACKNOWLEDGMENTS 
9G�YQWNF�NKMG�VQ�VJCPM�/EMGPPC�5CPVKCIQ�%Q[NG��/GNKPC�)KCMQWOKU��CPF�5VGRJGP�)CWIJTCP��#�2��YCU�
HWPFGF�D[�VJG�#OGTKECP�5QEKGV[�QH�/COOCNQI[�
#5/���5QEKGV[�HQT�5[UVGOCVKE�$KQNQI[�
55$��
5[UVGOCVKEU�#UUQEKCVKQP��.KPPGCP�5QEKGV[�QH�.QPFQP��CPF�0CVKQPCN�5EKGPEG�(QWPFCVKQP�QH�VJG�7PKVGF
5VCVGU�
05(��#YCTF�0Q��$5%�����������#�2��YCU�CNUQ�HWPFGF�D[�VJG�5OKVJUQPKCP�+PUVKVWVKQP
)TCJCO�(WPFU�KP�*WOCP�1TKIKPU�CPF�VJG�7PKXGTUKV[�QH�6GZCU�CV�5CP�#PVQPKQ�
765#���#�6�5�YCU�HWPFGF�D[�
VJG�7�5��0CVKQPCN�5EKGPEG�(QWPFCVKQP�
&$+�����������.�6�%��YCU�HWPFGF��KP�RCTV��D[�VJG�7�5��0CVKQPCN�5EKGPEG�
(QWPFCVKQP�
&$+�����������/�'�$��CPF�5�-�/��YGTG�HWPFGF�D[�VJG�0CVKQPCN�5EKGPEG�(QWPFCVKQP�QH�VJG�
7PKVGF�5VCVGU�
#YCTFU�0Q��$%5�������������������#P[�QRKPKQPU��ƂPFKPIU��EQPENWUKQPU��QT�TGEQOOGPFCVKQPU�
GZRTGUUGF�KP�VJKU�OCVGTKCN�CTG�VJQUG�QH�VJG�CWVJQT�CPF�FQ�PQV�PGEGUUCTKN[�TGƃGEV�VJG�XKGYU�QH�VJG�05(�
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APPENDIX 1
Designing a Conservation Genomics Project Incorporating DNA from Museum Specimens

�Þ«�Ì�iÌ�V>��
>Ãi�-ÌÕ`�iÃ

Example 1

Example 3

Example 2

#�TGEGPV�UVWF[�UWIIGUVGF�VJCV�VJG�FKUVTKDWVKQP�QH�C�UOCNN�CNRKPG�EJKROWPM�URGEKGU�KP�VJG�5KGTTC�0GXCFC�
/QWPVCKPU�KP�%CNKHQTPKC�JCU�UJKHVGF�VQ�JKIJGT�CNVKVWFGU�GXGT[�[GCT��OQUV�NKMGN[�FWG�VQ�KPETGCUGU�KP�UWTHCEG�
VGORGTCVWTGU�FTKXGP�D[�ENKOCVG�EJCPIG��7PHQTVWPCVGN[��VJG�OQWPVCKPU�CTG�PQV�IGVVKPI�VCNNGT��UQ�VJG�
RQRWNCVKQPU�VJCV�QEEWR[�VJG�JKIJ�GNGXCVKQP�CTGCU�CTG�IGVVKPI�OQTG�CPF�OQTG�EQPƂPGF�VQ�VJG�XGT[�
JKIJGUV�RQTVKQPU�QH�VJG�OQWPVCKP�TCPIG��+H�VGORGTCVWTGU�EQPVKPWG�VQ�TKUG��VJGUG�RQRWNCVKQPU�OKIJV�PQV�
JCXG�GPQWIJ�VKOG�VQ�CFCRV�CPF�EQWNF�IQ�GZVKPEV��+P�VJG�GCTN[�����oU��PCVWTCNKUVU�HTQO�C�PGCTD[�OWUGWO�
EQNNGEVGF�C�UGTKGU�QH�URGEKOGPU�QH�VJKU�URGEKGU�VJTQWIJQWV�KVU�GPVKTG�IGQITCRJKE�CPF�CNVKVWFKPCN�TCPIG��
;QW�JCXG�C�RGTOKV�VQ�UCORNG����URGEKOGPU�RGT�NQECNKV[�KP�VJKU�TGIKQP�HQT�IGPGVKE�UVWFKGU��

4GUGCTEJGToU�KPVGTGUV��+PXGUVKICVG�VJG�KORCEV�QH�VJKU�TGEGPV�UJKHV�KP�FKUVTKDWVKQP�QP�VJG�URGEKGUo�
GZVKPEVKQP�TKUM��

6JG�EQPUVTWEVKQP�QH�C�FCO�KP�VJG�GCTN[�����U�EQORNGVGN[�EJCPIGF�VJG�J[FTQITCRJ[�QH�C�TGIKQP��
5VTGCOU�VJCV�QPEG�YGTG�EQPPGEVGF�KPVQ�C�EQORNGZ�PGVYQTM�ƃQYKPI�KPVQ�VJG�TKXGT�JCXG�PQY�VWTPGF�
KPVQ�C�DKI��ƃQQFGF�CTGC��#PQVJGT�OCLQT�EQPUGSWGPEG�QH�UWEJ�EJCPIG�YCU�VJG�FKUEQPVKPWKV[�QH�VJG�
TKXGT�ƃQY��6JKU�TKXGT�KU�JQOG�VQ�CP�GPFGOKE�UCNCOCPFGT��YJKEJ�QPN[�TGRTQFWEGU�KP�VJGUG�YCVGTU��6JG�
KPVGTTWRVKQP�QH�VJG�TKXGT�ƃQY�KU�RQVGPVKCNN[�KORGFKPI�KPFKXKFWCNU�HTQO�OQXKPI�HTGGN[�WR�CPF�FQYP�
VJG�TKXGT��YJKEJ�OKIJV�KUQNCVG�VJG�JGCFYCVGT�RQRWNCVKQPU�HTQO�VJQUG�KP�VJG�TKXGT�FGNVC��.WEM[�HQT�[QW��
C�HCOQWU�JGTRGVQNQIKUV�HTQO�VJG�GCTN[���VJ�EGPVWT[�EQNNGEVGF�QXGT�����KPFKXKFWCNU�QH�VJKU�URGEKGU�QH�
UCNCOCPFGTU�HTQO�VJKU�TKXGT�DGHQTG�VJG�FCOoU�EQPUVTWEVKQP��

4GUGCTEJGToU�KPVGTGUV��'XCNWCVG�VJG�KORCEV�QH�VJG�FCO�QP�VJG�EQPPGEVKXKV[�DGVYGGP�RQRWNCVKQPU�HTQO�
WR�CPF�FQYP�VJG�TKXGT�

#P�CTEJKRGNCIQ�QP�VJG�EQCUV�QH�#QVGCTQC�0GY�<GCNCPF�JCU�JKIJ�NGXGNU�QH�DKTF�GPFGOKUO��KPENWFKPI�
CP�GPVKTG�TCFKCVKQP�QH�GPFGOKE�URGEKGU�VJCV�GXQNXGF�KPVQ�FKHHGTGPV�DQF[�UK\GU��HGGFKPI�GEQNQIKGU��
CPF�FKXGTUG�PKEJGU��7PHQTVWPCVGN[��GXGT�UKPEG�VJG�CEEKFGPVCN�KPVTQFWEVKQP�QH�TCVU�KP�VJG�NCVG�����U�D[�
'WTQRGCPU��VJG�PCVWTCN�RQRWNCVKQPU�HQWPF�QP�VJG�KUNCPFU�JCXG�UJQYP�UKIPU�QH�FTCUVKE�FGOQITCRJKE�
EJCPIGU��6JG�TCVU�HGGF�QP�VJG�DKTFUo�GIIU�CPF�GXGP�RTG[�QP�UQOG�CFWNVU�KP�VJGKT�DTGGFKPI�ITQWPFU��
%QPUGSWGPVN[��UQOG�RQRWNCVKQPU�JCXG�IQPG�VJTQWIJ�C�TCRKF�FGENKPG�KP�RQRWNCVKQP�UK\G�QXGT�VJG�
RCUV�HGY�FGECFGU��6JG�OQUV�GZVTGOG�ECUG�KU�VJCV�VYQ�QWV�QH�VJG�VJTGG�URGEKGU�QH�ƃKIJVNGUU�DKTFU�
TGRQTVGF�HTQO�VJG�KUNCPF�JCXG�IQPG�GZVKPEV��CU�VJG[�JCXG�PQV�DGGP�UGGP�HQT�QXGT�C�EGPVWT[��.WEM[�HQT�
[QW��C�PCVWTCNKUV�EQNNGEVGF�CPF�RTGUGTXGF�QXGT�����DKTF�URGEKOGPU�HTQO�VJKU�CTEJKRGNCIQ�DGHQTG�VJG�
KPVTQFWEVKQP�QH�TCVU��KPENWFKPI�VJG�VYQ�PQY�GZVKPEV�URGEKGU�QH�ƃKIJVNGUU�DKTFU�CPF�VJG�QVJGT����URGEKGU�
EWTTGPVN[�TGEQIPK\GF�KP�VJKU�GPFGOKE�TCFKCVKQP��

4GUGCTEJGToU�KPVGTGUV��&GVGTOKPG�KH�VJG�NQUU�QH�ƃKIJV�GXQNXGF�QPEG�QT�OWNVKRNG�VKOGU�KP�VJKU�GPFGOKE�
DKTF�TCFKCVKQP�
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Example 4

#�URGEKGU�QH�DWVVGTƃ[�QPN[�NC[U�VJGKT�GIIU�QP�VJG�ƃQYGTU�QH�C�RCTVKEWNCT�RNCPV�URGEKGU�KP�VJG�UOCNN�

ƂEVKQPCN��'WTQRGCP�EQWPVT[�QH�)GPQXKC��7PHQTVWPCVGN[��VJG�SWGGP�TWNKPI�)GPQXKC�KP�VJG�����U�YCU�
GZVTGOGN[�CNNGTIKE�VQ�VJG�RQNNGP�RTQFWEGF�D[�VJKU�RCTVKEWNCT�ƃQYGT��UQ�UJG�ECNNGF�HQT�KVU�GTCFKECVKQP��
#�)GPQXKCP�GPVQOQNQIKUV��HQTGUGGKPI�VJG�EQPUGSWGPEGU�QH�VJKU�EJCPIG��EQNNGEVGF�C�UGV�QH�OCNG�
CPF�HGOCNG�CFWNVU��LWXGPKNGU��CPF�RWRCG��CPF�VJGP�CFFGF�VJG�RTGUGTXGF�URGEKOGPU�VQ�JKU�RTKXCVG�
EQNNGEVKQP��/GCPYJKNG��KP�VJG�ƂGNFU�QH�)GPQXKC��OQUV�QH�VJG�DWVVGTƃKGU�FKG�QWV��DWV�VJQUG�VJCV�UWTXKXG�
UJKHV�VQ�NC[�VJGKT�GIIU�QP�VJG�ƃQYGTU�QH�CPQVJGT�RNCPV�URGEKGU��6JG�RGVCNU�QH�VJKU�PGY�JQUV�RNCPV�GOKV�
C�UKOKNCT�ƃWQTGUEGPEG�CPF�EQPEGCN�VJG�DWVVGTƃ[�GIIU�HCKTN[�YGNN��*QYGXGT��VJGTGoU�C�NCTIGT�EQPVTCUV�
DGVYGGP�VJG�EQNQTU�QH�VJG�RGVCNU�CPF�VJQUG�QH�VJG�DWVVGTƃKGU��OCMKPI�VJG�CFWNV�DWVVGTƃKGU�OQTG�
UWUEGRVKDNG�VQ�RTGFCVQTU��1XGT�VKOG��VJG�DWVVGTƃKGUo�EQNQTCVKQP�CPF�YKPI�RCVVGTPU�DGIKP�VQ�EJCPIG��
CPF�VJG�DWVVGTƃKGU�DGEQOG�OQTG�UWUEGRVKDNG�VQ�FKUGCUG����

4GUGCTEJGToU�KPVGTGUV��&GVGTOKPG�VJG�UQWTEG
U��QH�KPETGCUGF�FKUGCUG�UWUEGRVKDKNKV[�KP�VJG�RTGUGPV�FC[�
DWVVGTƃ[�RQRWNCVKQP�
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APPENDIX 1
Applications of Conservation Museomics to the Protection of the Iberian Lynx (Lynx pardinus)

*>ÀÌ�£\�,iÃi>ÀV����Õ�`>Ì����7�À�Ã�iiÌ

2NGCUG�TGCF�VJKU�OQFWNGoU�U[PVJGUKU��p#RRNKECVKQPU�QH�OWUGWO�EQNNGEVKQPU�CPF�)GPQOKEU�VQ�
DKQFKXGTUKV[�EQPUGTXCVKQPq�
JVVRU���FQK��QTI���������EDE�NKPE������7���RTKQT�VQ�EQORNGVKPI�VJKU�GZGTEKUG��

6JKU�OQFWNG�CNUQ�JCU�C�EQORCPKQP�GZGTEKUG��p6JG�CRRNKECVKQP�QH�EQPUGTXCVKQP�OWUGQOKEU�CRRTQCEJGU�
VQ�VJG�RTQVGEVKQP�QH�VJG�+DGTKCP�N[PZ�
Lynx pardinus�q�
JVVRU���FQK��QTI���������EDE�NKPE������8���YJKEJ�
OC[�DG�C�JGNRHWN�TGUQWTEG�

&CVG��                     �� � � � � 0COG�)TQWR��                                                                   

*[RQVJGVKECN�'ZCORNG��AAA

��� (KTUV�VJKPIU�ƂTUV��9JCV�KU�VJKU�UVWF[�CKOKPI�VQ�CPUYGT!�(QTOWNCVG�C�TGUGCTEJ�SWGUVKQP�VJCV�CNKIPU�
YKVJ�VJG�TGUGCTEJGToU�KPVGTGUV��#�TGUGCTEJ�SWGUVKQP�OWUV�JCXG�C�ENGCT�IQCN�VJCV�EQPPGEVU�VJG�
TGUGCTEJ�KPVGTGUV�CPF�VJG�GNGOGPVU�QH�VJG�UVWF[�
G�I���URGEKGU��RQRWNCVKQPU��TGIKQPU��VKOG���� 
4GUGCTEJ�3WGUVKQP��

                                                                                                                                                                                                                                                                                                            
                                                                                                                                                                                                                                       
                                                                                                                                                                                                                                           

��� 0QY��KFGPVKH[�VJG�KPFGRGPFGPV�CPF�VJG�FGRGPFGPV�XCTKCDNGU�KP�VJKU�UVWF[��#P�KPFGRGPFGPV�
XCTKCDNG�KU�C�RCTCOGVGT�YJQUG�EJCPIG�CHHGEVU�VJG�FGRGPFGPV�XCTKCDNGU�DWV�KU�PQV�CHHGEVGF�D[�
VJQUG�XCTKCDNGU�KVUGNH�
G�I���VKOG��VQVCN�CTGC��VGORGTCVWTG��ƃQY�TCVG��GVE����6JG�FGRGPFGPV�XCTKCDNGU�
CTG�CNN�QVJGT�EQORQPGPVU�KPƃWGPEGF�D[�VJG�KPFGRGPFGPV�XCTKCDNG��+P�EQPUGTXCVKQP�IGPGVKEU��
VJG�FGRGPFGPV�XCTKCDNGU�YKNN�QHVGP�DG�SWCPVKVCVKXG�
K�G���C�PWOGTKECN�FCVC���*GTG��YG�UWIIGUV�
TGECNNKPI�VJG�HWPFCOGPVCN�RTKPEKRNGU�QH�EQPUGTXCVKQP�IGPGVKEU�CPF�VJG�OCKP�RCTCOGVGTU�WUGF�
KP�RQRWNCVKQP�IGPGVKEU�TGUGCTEJ�=IGPGVKE�FKXGTUKV[��IGPG�ƃQY��TWPU�QH�JQOQ\[IQUKV[��KPDTGGFKPI�
EQGHƂEKGPV��COQWPV�QH�FGNGVGTKQWU�IGPGVKE�XCTKCVKQP�
K�G���IGPGVKE�NQCF���GHHGEVKXG�RQRWNCVKQP�UK\G��
CNNGNG�HTGSWGPE[?��9G�RTQXKFG�CP�QXGTXKGY�QH�VJGUG�EQPEGRVU�KP�VJKU�OQFWNGoU�U[PVJGUKU�FQEWOGPV�

���%QPUGTXCVKQP/WUGQOKEUA5;0�FQEZ��

Independent variable Dependent variables
•   

 
•   

 
•  

https://doi.%20org/10.5531/cbc.linc.14.1.7
https://doi.%20org/10.5531/cbc.linc.14.1.8
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��� (QTOWNCVG�[QWT�J[RQVJGUGU�EQPPGEVKPI�[QWT�TGUGCTEJ�SWGUVKQP�CPF�VJG�GZRGTKOGPVCN�XCTKCDNGU�

YJCV�[QW�YKNN�DG�SWCPVKH[KPI���1PG�UVTCVGI[�KU�VQ�WUG�p+He�VJGPeq�UVCVGOGPVU��(QT�GZCORNG��p+H�Z�

KPFGRGPFGPV�XCTKCDNG��KPETGCUGU��+�GZRGEV�CP�KPETGCUG�KP�[�
C�FGRGPFGPV�XCTKCDNG��q��$[�HQTOWNCVKPI�
VJGUG�UVCVGOGPVU��[QW�ECP�UVCTV�OCMKPI�RTGFKEVKQPU�CDQWV�VJG�TGNCVKQPUJKR�DGVYGGP�XCTKCDNGU�VJCV�
ECP�VJGP�DG�VGUVGF�VJTQWIJ�UQOG�HQTOCN�UVCVKUVKECN�HTCOGYQTM��*[RQVJGUGU�UGTXG�CU�VJG�UVCTVKPI�
RQKPV�HQT�CP[�GZRGTKOGPV��6JGTGHQTG��CP[�ƃCY�KP�VJGKT�HQTOWNCVKQP�OC[�ECWUG�C�ƃCY�KP�VJG�FGUKIP�QH�
CP�GPVKTG�GZRGTKOGPV��5Q��NGVoU�FGƂPG�VJG�PWNN�
*���CPF�CNVGTPCVKXG�J[RQVJGUGU�
*����+P�VJG�UEKGPVKƂE�
OGVJQF��YG�ECP�QPN[�HCNUKH[�J[RQVJGUGU��7UWCNN[��*��CUUWOGU�VJGTG�KU�PQ�EJCPIG�QT�TGNCVKQPUJKR�
DGVYGGP�VJG�QDUGTXCVKQPU��YJKEJ�TGUGCTEJGTU�VT[�VQ�FKURTQXG��*��KU�CEEGRVGF�KH�VJGTG�KU�UWHƂEKGPV�
GXKFGPEG�VQ�TGLGEV�VJG�PWNN��

*��
                                                                                                                                                                                                                                                                                                            
                                                                                                                                                                                                                                       
                                                                                                                                                                                                                                           
                                                                                                                                                                                                                                       

*��
                                                                                                                                                                                                                                                                                                            
                                                                                                                                                                                                                                       
                                                                                                                                                                                                                                           
                                                                                                                                                                                                                                       

��� 0QY�NGVoU�OCMG�C�ITCRJKECN�TGRTGUGPVCVKQP�QH�[QWT�GZRGEVCVKQPU��EQPPGEVKPI�VJG�KPFGRGPFGPV�CPF�
FGRGPFGPV�XCTKCDNGU�[QW�KFGPVKƂGF�KP����CDQXG��%QPVTCUV�VJG�GZRGEVCVKQPU�HQT�GCEJ�J[RQVJGUKU�
WUKPI�C�RCKT�QH�KNNWUVTCVKXG�ITCRJU��QPG�FGRKEVKPI�VJG�RTQLGEVGF�QWVEQOGU�HQT�*���CPF�VJG�QVJGT�VJG�
RTQLGEVGF�QWVEQOGU�HQT�*���6JGUG�EQWNF�DG�C�NKPG�ITCRJ��UECVVGT�RNQV��DQZRNQV��GVE��&QPoV�HQTIGV�VQ�
NCDGN�[QWT�CZGU�
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��� 9TKVG�C�EQPEKUG�RCTCITCRJ�GZRNCKPKPI�JQY�VJGUG�EQPVTCUVKPI�TGUWNVU�ECP�DG�KPVGTRTGVGF��+P�[QWT�
GZRNCPCVKQP��DG�UWTG�VQ�OGPVKQP�VJG�TGUGCTEJ�SWGUVKQP�CPF�EQPENWUKQPU�VJG�TGUGCTEJGT�OKIJV�OCMG�
FGRGPFKPI�QP�VJG�QDUGTXGF�TGNCVKQPUJKR�DGVYGGP�VJG�XCTKCDNGU�KFGPVKƂGF�KP����CDQXG����

'ZRGEVCVKQPU�CPF�%QPENWUKQPU�

                                                                                                                                                                                                                                                                                                            
                                                                                                                                                                                                                                       
                                                                                                                                                                                                                                           
                                                                                                                                                                                                                                       
                                                                                                                                                                                                                                           
                                                                                                                                                                                                                                           
                                                                                                                                                                                                                                       
                                                                                                                                                                                                                                           
                                                                                                                                                                                                                                           

��� $GHQTG�OQXKPI�QP�VQ�2CTV����RCWUG�CPF�VJKPM�ETKVKECNN[��*CXG�[QW�EQPUKFGTGF�VJG�CUUWORVKQPU�[QW�
CTG�OCMKPI�CDQWV�TGNCVKQPUJKRU�QT�FCVC!�9JCV�EQXCTKCVGU�OKIJV�DG�KPVGTGUVKPI�VQ�EQPUKFGT!�&QGU�
EQTTGNCVKQP�OGCP�ECWUCVKQP!�*QY�ECP�[QW�EQPVTQN�HQT�XCTKCVKQP!�9TKVG�C�HGY�UGPVGPEGU�CDQWV�[QWT�
VJQWIJV�RTQEGUU�QP�VJGUG�SWGUVKQPU�
QT�QVJGTU�VJCV�[QW�JCXG�tYJKNG�[QW�OKIJV�PQV�JCXG�VJG�
CPUYGT��VJG�ETKVKECN�VJKPMKPI�OC[�KPHQTO�JQY�[QW�FGUKIP�[QWT�GZRGTKOGPV����

��� 9JCV�YQWNF�VJG�KFGCN�UCORNG�UK\G�DG�VQ�VGUV�VJKU�J[RQVJGUKU�CPF�CPUYGT�VJG�TGUGCTEJGToU�SWGUVKQP�
CPF�YJ[!�9JCV�CTG�UQOG�EJCNNGPIGU�[QW�OKIJV�GPEQWPVGT�YJGP�VT[KPI�VQ�CESWKTG�CPF�UGSWGPEG�
VJKU�PWODGT�QH�UCORNGU!����

*>ÀÌ�Ó\�
Ý«iÀ��i�Ì>���iÃ�}�

Specimen age Ideal sample size Species or population Locality

,WUVKƂECVKQP�CPF�EJCNNGPIGU�QH�FGVGTOKPKPI�CP�CEEGRVCDNG�UCORNG�UK\G�
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��� 9JCV�YQWNF�DG�VJG�KFGCN�UQWTEG�QH�VKUUWG�CPF�RTGRCTCVKQP�V[RG�
G�I���DQPG��QTICP�VKUUWG��UMKPU��
FTKGF�YJQNG�URGEKOGP��GVE���OQUV�EQOOQPN[�CXCKNCDNG�HQT�[QWT�UVWF[�QTICPKUO!�9JCV�NCD�YQTM�
RTQVQEQNU�CTG�OQTG�CRRTQRTKCVG�KP�VJKU�ECUG!�9JCV�CTG�UQOG�EJCNNGPIGU�[QW�OKIJV�GPEQWPVGT�
YJGP�YQTMKPI�YKVJ�UCKF�V[RG�QH�RTGRCTCVKQP!�

��� 1TICPK\G�VJG�UVWF[�FGUKIP�KP�C�YQTMƃQY��9JGP�RTGRCTKPI�[QWT�YQTMƃQY��VJKPM�CDQWV�VJG�
FKHHGTGPV�RJCUGU�QH�C�EQPUGTXCVKQP�OWUGQOKEU�RTQLGEV�
G�I���UCORNG�EQNNGEVKQP��NCD�YQTM��FCVC�
CPCN[UKU��CPF�JQY�VQ�RTQITGUU�HTQO�QPG�UVGR�VQ�VJG�PGZV��/QTG�KORQTVCPVN[��VJKPM�CDQWV�VJG�
TGNGXCPV�KPVGTOGFKCVG�UVGRU�VQ�VCMG�YKVJKP�GCEJ�RJCUG��*GTG�CTG�UQOG�SWGUVKQPU�VQ�JGNR�[QW�
RTGRCTG�VJG�YQTMƃQY��
 o #�TGUGCTEJ�GZRGTKOGPV�UVCTVU�YKVJ�ICVJGTKPI�VJG�FCVC��9KNN�[QW�PGGF�VQ�UCORNG�FKHHGTGPV�
NQECNKVKGU�QT�VGORQTCN�YKPFQYU!��

 o 9JCV�V[RG�QH�IGPGVKE�FCVC�YKNN�[QW�PGGF�VQ�IGPGTCVG�HQT�VJKU�KPXGUVKICVKQP!�&Q�VJG[�TGSWKTG�
FKHHGTGPV�NCDQTCVQT[�UVGRU!�

 o *QY�YKNN�VJGUG�UVGRU�CNNQY�[QW�VQ�OGCUWTG�VJG�FGRGPFGPV�CPF�KPFGRGPFGPV�XCTKCDNGU�PGGFGF�
VQ�VGUV�VJG�J[RQVJGUKU�[QW�RTQRQUGF!�

Specimen age Ideal sample size Species or population Locality

,WUVKƂECVKQP�CPF�EJCNNGPIGU�QH�UGNGEVKPI�URGEKOGPU�HQT�[QWT�UVWF[�
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Sample collection 
(modern and historical)

Nucleic acid isolation

Prepare samples for sequencing 
(including quality control)

Sequencing method and platform

Bioinformatic analysis
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*>ÀÌ�Î\�,�Ã��æ�>�ÞÃ�Ã�>�`�	Õ`}iÌ�*�>����}���

����9JCV�QDUVCENGU�EQWNF�CTKUG�YJGP�YQTMKPI�YKVJ�OWUGWO�URGEKOGPU�EQORCTGF�VQ�VJQUG�TGEGPVN[�
EQNNGEVGF�KP�VJG�ƂGNF!�9J[�FQ�OWUGWO�URGEKOGPU�RQUG�C�EJCNNGPIG!�9JCV�KU�VJG�NKMGNKJQQF�QH�
VJGUG�RTQDNGOU�QEEWTTKPI!�.KUV�UQOG�UVTCVGIKGU�VQ�QXGTEQOG�QT�CXQKF�UWEJ�QDUVCENGU��

Risk Analysis

Research 
phase

Obstacle Impact of obstacle Likelihood of 
occurring
(low, medium, or high)

Strategies to 
avoid or overcome 
obstacle

5CORNG�
%QNNGEVKQP

.CD�9QTM

&CVC�
#PCN[UKU
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����9JKEJ�UVGRU�QH�VJKU�UVWF[�FGUKIP�FQ�[QW�GZRGEV�VQ�TGSWKTG�VJG�OQUV�HWPFKPI!�6JKPM�CDQWV�JQY�
[QW�YQWNF�CESWKTG�VJG�UCORNGU�CPF�FGVGTOKPG�VJG�UGSWGPEKPI�UVTCVGI[�CPF�FGUKTGF�UGSWGPEKPI�
EQXGTCIG��(QT�KPUVCPEG��YJKNG�ECRVWTG�UGSWGPEKPI�ECP�JGNR�[QW�KPETGCUG�VJG�EQXGTCIG�QH�C�
VCTIGV�IGPQOKE�TGIKQP��VJG�EQUV�QH�FGXGNQRKPI�CPF�RWTEJCUKPI�DCKVU�ECP�DG�XGT[�GZRGPUKXG��
%QPUGSWGPVN[��CNVJQWIJ�VJG�ECRVWTG�UVTCVGI[�ECP�KPETGCUG�VJG�EQXGTCIG�QH�EGTVCKP�TGIKQPU��KV�OKIJV�
TGUVTKEV�VJG�PWODGT�QH�UCORNGU�[QW�ECP�UGSWGPEG���(KZGF�OQPGVCT[�UQWTEGU�HQT�[QWT�TGUGCTEJ�ECP�
KORCEV�JQY�OCP[�UCORNGU�[QW�ECP�EQNNGEV��RTQEGUU��CPF�UGSWGPEG��UQ�JQY�YQWNF�[QW�QRVKOK\G�
[QWT�DWFIGV�VQ�DGUV�CEEQORNKUJ�GCEJ�OCLQT�RJCUG�QH�[QWT�UVWF[�FGUKIP!��

Budget Planning

Research 
phase

Obstacle Impact of obstacle Likelihood of 
occurring
(low, medium, or high)

Strategies to 
avoid or overcome 
obstacle

5CORNG�
%QNNGEVKQP

.CD�9QTM

&CVC�
#PCN[UKU
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����+H�VJG�FCVC�HTQO�[QWT�UVWF[�UWIIGUVU�UKIPKƂECPV�EJCPIG�DGVYGGP�JKUVQTKECN�CPF�OQFGTP�
RQRWNCVKQPU��VJKPM�CDQWV�JQY�[QWT�ƂPFKPIU�EQWNF�DG�CRRNKGF�VQ�EQPUGTXCVKQP�OCPCIGOGPV��
*QY�YQWNF�[QW�DGUV�EQOOWPKECVG�[QWT�TGUWNVU�KH�[QW�YCPVGF�VQ�UJCTG�VJGO�YKVJ�OCPCIGOGPV�
CWVJQTKVKGU!�9JCV�CTG�UQOG�VQQNU�CPF�UVTCVGIKGU�VJCV�[QW�EQWNF�UWIIGUV�KORNGOGPVKPI�VQ�CKF�
OQFGTP�RQRWNCVKQPU�KP�[QWT�J[RQVJGVKECN�ECUG�UVWF[!�#P�GZCORNG�EQPUGTXCVKQP�UVTCVGI[�KU�
YKNFNKHG�ETQUUKPIU��YJKEJ�ECP�EQPPGEV�VYQ�FKURCTCVG�RQRWNCVKQPU�VJCV�JCXG�DGGP�UGRCTCVGF�D[�VJG�
EQPUVTWEVKQP�QH�C�JKIJYC[��


