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ABSTRACT

$�SDUWLDO�GHFLGXRXV�SUHPRODU�IURP�D�JRPSKRWKHUH�LV�UHSRUWHG�IURP�WKH�/DWH�0LRFHQH�(DVWRYHU�)RUPDWLRQ�
LQ�1HZ�.HQW�&RXQW\��9LUJLQLD��7KLV�UHSUHVHQWV�WKH�¿UVW�GH¿QLWLYH�RFFXUUHQFH�RI�D�WHUUHVWULDO�PDPPDO�IURP�
WKH�(DVWRYHU�)RUPDWLRQ��

*RPSKRWKHUHV�DUH�QRZ�NQRZQ�IURP�QHDUO\�HYHU\�PDULQH�IRUPDWLRQ�IURP�WKH�0LGGOH�0LRFHQH�WR�WKH�
(DUO\�3OLRFHQH�DORQJ�WKH�PLGGOH�$WODQWLF�&RDVWDO�3ODLQ��*RPSKRWKHUHV�DUH�W\SLFDOO\�DVVRFLDWHG�ZLWK�PRUH�
RSHQ�KDELWDWV��EXW�ÀRUDO�GDWD�VXJJHVWV�WKDW�WKH�UHJLRQ�WUDQVLWLRQHG�IURP�ZDUPHU��PRUH�IRUHVWHG�FRQGLWLRQV�
LQ�WKH�0LGGOH�0LRFHQH�WR�KHWHURJHQHRXV�FRQGLWLRQV�LQ�WKH�/DWH�0LRFHQH��7KH�SHUVLVWHQFH�RI�JRPSKRWKHUHV�
WKURXJKRXW�WKLV�LQWHUYDO�VXJJHVWV�WKDW�VXEVWDQWLDO�RSHQ�KDELWDWV�ZHUH�SUHVHQW�DORQJ�WKH�&RDVWDO�3ODLQ�IURP�
WKH�0LGGOH�0LRFHQH�WR�DW�OHDVW�WKH�(DUO\�3OLRFHQH�

��1<,7�&ROOHJH�RI�2VWHRSDWKLF�0HGLFLQH��2OG�:HVWEXU\��1HZ�<RUN��86$��EEHDWW\#Q\LW�HGX
��9LUJLQLD�0XVHXP�RI�1DWXUDO�+LVWRU\��0DUWLQVYLOOH��9LUJLQLD��86$���DOWRQ�GRROH\#YPQK�YLUJLQLD�JRY

INTRODUCTION

7HUWLDU\�WHUUHVWULDO�PDPPDO�IDXQDV�DUH�H[WUHPHO\�
VSDUVH� LQ� QRUWKHDVWHUQ� 1RUWK�$PHULFD�� ZLWK� RQO\�
D�IHZ�NH\�IDXQDV�DYDLODEOH�IURP�WKH�0LRFHQH�DQG�
3OLRFHQH� WKDW� FDQ� LOOXPLQDWH� DQ\WKLQJ� DERXW� WKH�
UHJLRQ¶V� IDXQD� DQG� HQYLURQPHQW� EHIRUH� DQG� DIWHU�
WKH� GUDPDWLF� HQYLURQPHQWDO� FKDQJHV� DVVRFLDWHG�
ZLWK� WKH� GHYHORSPHQW� RI� WKH� (DVW� $QWDUFWLF� ,FH�
6KHHW� LQ� WKH�0LGGOH�0LRFHQH��EHWZHHQ��������0D�
�)ORZHU�DQG�.HQQHWW��������7KLV�OLPLWDWLRQ�UHVWULFWV�
SDOHRHFRORJLFDO� VWXGLHV� WKDW� UHTXLUH� ODUJH� VDPSOH�
VL]HV�WR�FRPSDULVRQV�RI�)ORULGD�IDXQDV�WR�WKRVH�RI�
WKH� *UHDW� 3ODLQV� DQG� ZHVWHUQ� IDXQDV� �%HDWW\� DQG�
0LKOEDFKOHU��������HYHQ�WKRXJK�WKLV�PDNHV�LW�KDUG�
WR� LVRODWH� WKH�HIIHFWV�RI� ODWLWXGH�IURP�SUR[LPLW\� WR�
FRDVWDO�LQÀXHQFHV�RQ�FOLPDWH��

)RVVLO� VLWHV� EHDULQJ� WHUUHVWULDO�PDPPDOV� DORQJ�
WKH�$WODQWLF�PDUJLQ�DUH�SDUWLFXODUO\�JRRG�IRU�PDNLQJ�
PDULQH�DQG�QRQ�PDULQH�FRUUHODWLRQV�ZKHQ�ORFDOLWLHV�
FDQ�EH�OLQNHG�WHPSRUDOO\�E\�GLDWRP��IRUDPLQLIHUD��
RU�PROOXVN�EDVHG�GDWLQJ�VFKHPHV��0XFK�KDV�EHHQ�

GRQH� WR� HVWDEOLVK� VXFK� UHODWLRQVKLSV� IRU� (DUO\�
DQG� 0LGGOH� 0LRFHQH� VHGLPHQWV� RI� WKH� $WODQWLF�
FRDVW�� SDUWLFXODUO\� WKDW� RI�9LUJLQLD��0DU\ODQG�� WKH�
&DUROLQDV��DQG�)ORULGD��7HGIRUG�DQG�+XQWHU��������
/DWH� 0LRFHQH� DQG� 3OLRFHQH� IDXQDV� DUH� VLPLODUO\�
UDUH��EXW�KDYH�KDG�OHVV�EHQH¿W�IURP�ZHOO�HVWDEOLVKHG�
UHJLRQDO� FROOHFWLQJ� OLNH� WKH�SUHGRPLQDQWO\�0LGGOH�
0LRFHQH� DQG� (DUO\� 3OLRFHQH� H[SRVXUHV� IRXQG� DW�
WKH� &DOYHUW� &OLIIV� RU� /HH� &UHHN�0LQH�� 7HUUHVWULDO�
PDPPDOV� PHQWLRQHG� E\� *HLVOHU� HW� DO�� ������� DV�
FRPLQJ�IURP�WKH�/DWH�0LRFHQH�(DVWRYHU�)RUPDWLRQ�
IURP� *UDYDWWV� 0LOOSRQG� LQ� 9LUJLQLD� ZHUH� LQ� IDFW�
UHFRYHUHG� IURP� WKH� XSSHU� SDUW� RI� WKH� 0LGGOH�
0LRFHQH�&DOYHUW�)RUPDWLRQ�DFFRUGLQJ�WR�:KLWPRUH�
�������

7KH� (DVWRYHU� )RUPDWLRQ� LV� DQ� XQFRQVROLGDWHG�
PDULQH�VDQG�WR�FOD\�ORFDWHG�RQ�WKH�0LGGOH�$WODQWLF�
&RDVWDO�3ODLQ��7KH�XQLW�KDV�EHHQ�LGHQWL¿HG�DW�OHDVW�DV�
IDU�QRUWK�DV�WKH�9LUJLQLD�VLGH�RI�WKH�3RWRPDF�5LYHU�
�:DUG������� DQG�SHUKDSV� LQWR� VRXWKHUQ�0DU\ODQG�
�:DUG� DQG� %ODFNZHOGHU� ������� DQG� WR� WKH� VRXWK�
DORQJ�WKH�7UHQW�DQG�1HXVH�5LYHUV�LQ�1RUWK�&DUROLQD�
�:DUG� ����D��:DUG� DQG�%ODFNZHOGHU� ������� ,W� LV�
WKLQ� WR� WKH�VRXWK��DQG�LQ�VRPH�DUHDV� LV�DEVHQW��IRU�
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H[DPSOH�� DW�/HH�&UHHN�0LQH�� �:DUG�����D���7ZR�
PHPEHUV�KDYH�EHHQ�LGHQWL¿HG�LQ�WKH�(DVWRYHU�� WKH�
ROGHU�&ODUHPRQW�0DQRU�0HPEHU�DQG�WKH�RYHUO\LQJ�
&REKDP� %D\� 0HPEHU� �:DUG� DQG� %ODFNZHOGHU�
������

:DUG� DQG� %ODFNZHOGHU� ������� UHSRUWHG�
WKH� (DVWRYHU� DJH� DV� /DWH� 0LRFHQH�� EDVHG� RQ� D�
JODXFRQLWH�GDWHV�RI�����������0D�DQG�����������0D�
IURP� WKH�&REKDP�%D\�0HPEHU�� DQG� D� JODXFRQLWH�
GDWH�RI����������0D�IURP�WKH�XQGHUO\LQJ�6W��0DU\V�
)RUPDWLRQ��:DUG� ������� SODFHG� WKH� &REKDP�%D\�
0HPEHU� LQ� 0ROOXVFDQ� ,QWHUYDO� =RQH� 0���� DQG�
FRUUHODWHV� WKLV� ZLWK� 3ODQNWRQLF� )RUDPLQLIHUDO�
=RQH� 1��� �%ORZ� ������� ZKLFK� UDQJHV� IURP�
DSSUR[LPDWHO\���������0D� �%HUJJUHQ� HW� DO�� �������
7KH�&ODUHPRQW�0DQRU�0HPEHU�LV�SODFHG�E\�:DUG�
�������LQ�0ROOXVFDQ�,QWHUYDO�=RQH�0����ZKLFK�KH�
FRUUHODWHV�ZLWK�3ODQNWRQLF�)RUDPLQLIHUDO�=RQH�1���
�%ORZ� ������� ZKLFK� UDQJHV� IURP� DSSUR[LPDWHO\�
���������0D��%HUJJUHQ�HW�DO���������

7KH�/DWH�0LRFHQH�LV�D�NH\�SHULRG�LQ�WKH�WUDQVLWLRQ�
IURP�WKH�IDXQDV�DVVRFLDWHG�ZLWK�WKH�ZDUP�FOLPDWH�
RI�WKH�HDUO\�1HRJHQH�DQG�WKH�FRROLQJ�HQYLURQPHQW�
RI�WKH�3OLR�3OHLVWRFHQH��7KLV�LV�D�WLPH�GXULQJ�ZKLFK�
JUDVVODQGV� WKDW� RULJLQDWHG� HDUOLHU� LQ� WKH� 0LRFHQH�
�6WU|PEHUJ� ������ ZHUH� VSUHDGLQJ� DFURVV� 1RUWK�
$PHULFD�DQG�FDXVLQJ�IDXQDV�RI�WKH�*UHDW�3ODLQV�WR�
VKLIW�IURP�EHLQJ�GRPLQDWHG�E\�EURZVHUV�WR�JUD]HUV�
�-DQLV�HW�DO��������0LKOEDFKOHU�HW�DO���������)RVVLO�
EHDULQJ�/DWH�0LRFHQH�VWUDWD�LQ�WKH�0LG�$WODQWLF�RU�
1RUWKHDVW� RI�1RUWK�$PHULFD� DUH� UDUH��PDNLQJ�DQ\�
LQIRUPDWLRQ� DYDLODEOH� DERXW� WHUUHVWULDO� YHUWHEUDWH�
IDXQDV�GXULQJ�WKLV�SHULRG�SUHFLRXV��+HUH�ZH�UHSRUW�
WKH�¿UVW�VSHFLPHQ�RI�D�WHUUHVWULDO�PDPPDO�IURP�WKH�
/DWH�0LRFHQH�RI�9LUJLQLD�

$EEUHYLDWLRQV�� )/01+�� )ORULGD� 0XVHXP� RI�
1DWXUDO� +LVWRU\�� *DLQHVYLOOH�� )ORULGD�� 901+��
9LUJLQLD�0XVHXP�RI�1DWXUDO�+LVWRU\��0DUWLQVYLOOH��
9LUJLQLD�

SYSTEMATIC PALEONTOLOGY

2UGHU�352%26&,'($�,OOLJHU 1811 
)DPLO\�*203+27+(5,,'$(�+D\������
*HQXV�,1'(7(50,1$7(

5HIHUUUHG� VSHFLPHQ��901+��������� D�SDUWLDO�
ORZHU� GHFLGXRXV� SUHPRODU�� &ROOHFWHG� E\� 5RVH�
6FKRRII� DQG� &KULVWLH� $OGULGJH�1XQQ� IURP� WKH�
6FKRRII�3URSHUW\��1HZ�.HQW�&RXQW\��9LUJLQLD�

6WUDWLJUDSKLF� KRUL]RQ� DQG� DJH�� (DVWRYHU�
)RUPDWLRQ��&REKDP�%D\�0HPEHU�� /DWH�0LRFHQH��
7KH�VSHFLPHQ�ZDV�FROOHFWHG� in situ� LQ�D� VKHOO�EHG�
WKDW� LQFOXGHG� WKH� ELYDOYH� Isognomen VS��� DQG�
LPPHGLDWHO\�EHORZ�D�EHG�WKDW�LQFOXGHG�WKH�ELYDOYH�
Chesapecten jeffersonius�� Isognomen� VS�� JRHV�
ORFDOO\�H[WLQFW�DW�WKH�WRS�RI�WKH�(DVWRYHU�)RUPDWLRQ��
ZKLOH� C. jeffersonius� LV� UHVWULFWHG� WR� WKH� 6XQNHQ�
0HDGRZ� 0HPEHU� RI� WKH� <RUNWRZQ� )RUPDWLRQ�
�:DUG�������

901+� ������� �)LJ�� ��� LV� D� SDUWLDO� XSSHU�
OHIW� GHFLGXRXV� SUHPRODU� �PRVW� OLNHO\� '3��� RI� D�
JRPSKRWKHUH�� *RPSKRWKHUH� GHQWLWLRQV� FDQ� EH�
GLVFHUQHG�IURP�PDPPXWLGV�E\�KDYLQJ�WHWUDORSKRGRQW�
0�V��/DPEHUW�DQG�6KRVKDQL���������8QIRUWXQDWHO\��
WKLV� WRRWK� LV� D� SDUWLDO� XSSHU� SUHPRODU�� DQG� LV�
GLDJQRVHG� IURP� PDPPXWLGV� SULPDULO\� EHFDXVH� LW�
KDV�WUHIRLOV�SUHVHQW�RQO\�RQ�WKH�SUHWULWH�KDOI�RI�FKHHN�
WHHWK� �VLQJOH� WUHIRLOLQJ��� XQOLNH� PDPPXWLGV� WKDW�
KDYH�WUHIRLOV�RQ�ERWK�SRVWWULWH�DQG�SUHWULWH�KDOYHV�RI�
XSSHU�PRODUV��/DPEHUW�DQG�6KRVKDQL��������

*RPSKRWKHUHV�KDYH�EHHQ�NQRZQ�IURP�WKH�3OXP�
3RLQW�0HPEHU�RI�WKH�&DOYHUW�)RUPDWLRQ��������0D��
IRU� RYHU� D� KXQGUHG� \HDUV� �&DVH� ������ *D]LQ� DQG�
&ROOLQV� ������� 7KH� &REKDP� %D\�0HPEHU� RI� WKH�
(DVWRYHU�)RUPDWLRQ�LV�D�/DWH�0LRFHQH�PDULQH�XQLW��
DSSUR[LPDWHO\�������PLOOLRQ�\HDUV�ROG��DQG�WKLV�QHZ�
VSHFLPHQ�FRPHV�IURP�1HZ�.HQW�&RXQW\��9LUJLQLD��
IURP� WKH� WRS� RI� WKH� XQLW�� PDNLQJ� LW� WKH� \RXQJHVW�
RFFXUUHQFH�RI�JRPSKRWKHUHV�RQ�WKH�HDVW�FRDVW�QRUWK�
RI�WKH�&DUROLQDV��2FFXUUHQFHV�RI�JRPSKRWKHUHV�WKDW�
DUH�DV�\RXQJ�RU�\RXQJHU�DUH�UDUH�LQ�WKH�VRXWKHDVWHUQ�
8QLWHG� 6WDWHV�� LQFOXGLQJ� WKH� /DWH� 0LRFHQH� WR�
(DUO\�3OLRFHQH� �������0D��RFFXUUHQFH�DW� WKH�*UD\�
)RVVLO�6LWH�LQ�7HQQHVVHH��:DOODFH�DQG�:DQJ�������
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'H6DQWLV� DQG�:DOODFH� ������� DQG� WKH� /HH� &UHHN�
0LQH� ����� WR� ���� 0D�� /DWH� +HPSKLOOLDQ�� (DUO\�
3OLRFHQH���(VKHOPDQ�DQG�:KLWPRUH�������

*RPSKRWKHUHV� IURP� /HH� &UHHN� 0LQH� ZHUH�
GLDJQRVHG� EDVLFDOO\� E\� VL]H� DQG� XQGH¿QHG�
FRPSDULVRQ�WR�RWKHU�VSHFLPHQV�RI�Rhynchotherium��
Serridentinus�� DQG� Gomphotherium� IURP� WKH�
)/01+��(VKHOPDQ�DQG�:KLWPRUH��������7KRXJK�
DOO�RI� WKHVH�VSHFLPHQV�DSSHDU� WR�EH�JRPSKRWKHUHV�
EHFDXVH� RI� WKH� WUHIRLOV� RQ� WKH� SUHWULWH� UHJLRQV� RI�
WKHLU� PRODUV�� WKHVH� JHQHUD� DUH� EHVW� GLDJQRVHG� E\�
GLIIHUHQFHV�LQ�WKHLU�WXVNV��ZKLFK�DUH�QRW�SUHVHUYHG�
IRU�PRVW�VSHFLPHQV�LGHQWL¿HG�IURP�/HH�&UHHN��DQG�
QRW� IRU� WKH� LVRODWHG� WRRWK� GHVFULEHG� KHUH��$W� EHVW��

WXVNHG� VSHFLPHQV�PD\� EH� LGHQWL¿HG� WR� JHQXV� DQG�
LVRODWHG�PRODUV� WR�IDPLO\�� OHDYLQJ�XV�VWLOO�ZLWK� WKH�
FRQXQGUXP�RI� KRZ� WR� GHDO�ZLWK� JRPSKRWKHUHV� LQ�
1RUWK�$PHULFD�

DISCUSSION

*LYHQ�WKDW�JRPSKRWKHUHV�DUH�NQRZQ�IURP�ERWK�
WKH�0LGGOH�0LRFHQH�&DOYHUW�)RUPDWLRQ�LQ�9LUJLQLD��
DQG� WKH� 3OLRFHQH� <RUNWRZQ� )RUPDWLRQ� LQ� 1RUWK�
&DUROLQD�� LW� LV� SHUKDSV� QRW� VXUSULVLQJ� WKDW� WKH\�
ZHUH�DOVR�SUHVHQW�LQ�9LUJLQLD�LQ�WKH�/DWH�0LRFHQH��
1HYHUWKHOHVV��WKH�SUHVHQFH�RI�WKLV�VSHFLPHQ�GLUHFWO\�
FRQ¿UPV�WKH�SUHVHQFH�RI�JRPSKRWKHUHV�RQ�RU�QHDU�
WKH�$WODQWLF�FRDVW�LQ�WKH�/DWH�0LRFHQH�

7KH� HDUOLHVW� UHFRUGV� RI� Gomphotherium 
LQGLFDWH� WKDW� LW� HQWHUHG� 1RUWK�$PHULFD� IURP�$VLD�
LQ� WKH� %DUVWRYLDQ� �0LGGOH�0LRFHQH��� DQG� TXLFNO\�
VSUHDG� DQG� EHFDPH� DEXQGDQW� LQ� /DWH� %DUVWRYLDQ�
DQG� (DUO\� +HPSKLOOLDQ� �/DWH� 0LRFHQH�� �/DPEHUW�
������ /DPEHUW� DQG� 6KRVKDQL� ������� SDUWLFXODUO\�
LQ� WKH� *UHDW� 3ODLQV� DQG� ZHVWHUQ� 1RUWK� $PHULFD��
7KLV� LV� WKH� WLPH�ZKHQ� JUDVVODQGV� ZHUH� VSUHDGLQJ�
LQ� WKHVH�DUHDV� �-DQLV�HW�DO���������DQG�SHUKDSV� WKH�
UHFRUG� RI� JRPSKRWKHUHV� LQ� WKHVH� UHJLRQV� UHÀHFWV�
WKLV��%\� WKH�/DWH�+HPSKLOOLDQ��Gomphotherium� LV�
VFDUFH��SUHVXPDEO\�EHFDXVH�RI�FOLPDWH�FKDQJH�DQG�
DVVRFLDWHG� HFRORJLFDO� FKDQJHV� WKDW� IRUFHG� IDXQDO�
FKDQJHV�DFURVV�WKH�:HVWHUQ�+HPLVSKHUH�DW�WKLV�WLPH�
�:HEE��������ZLWK�WKH�H[FHSWLRQ�RI�VRPH�%ODQFDQ�
UHSUHVHQWDWLYHV� LQ� )ORULGD� �/DPEHUW� DQG� 6KRVKDQL�
�������,W�LV�LQWHUHVWLQJ�WR�QRWH�WKDW�GHQWDO�PRUSKRORJ\�
KDV�VXJJHVWHG�WKDW�Gomphotherium� LV�UHVWULFWHG�WR�
JUD]LQJ�KDELWDWV��/DPEHUW�DQG�6KRVKDQL��������DQG�
HYHQ�RFFXUUHQFHV�RI�JRPSKRWHULLGV�LQ�WKH�IRUHVWHG�
HQYLURQPHQW�RI�WKH�0LRFHQH�RI�7HQQHVVHH��:DOODFH�
DQG�:DQJ�������KDYH�LVRWRSLF�GDWD�LQGLFDWLQJ�WKDW�
LWV� SUHVHQFH� WKHUH�ZDV�PLJUDWRU\� RU� WHPSRUDU\� LQ�
VRPH�ZD\��DV�LW�ZDV�FOHDUO\�D�JUD]HU�ZKHQ�LWV�WHHWK�
ZHUH�GHYHORSLQJ��'H6DQWLV�DQG�:DOODFH�������

0LRFHQH� ÀRUDO� DVVHPEODJHV� IURP� WKH� UHJLRQ�
DUH�XQFRPPRQ��WKRXJK�LQIRUPDWLRQ�IURP�WKH�ORZHU�
0LRFHQH�SRUWLRQV�RI�WKH�&DOYHUW�)RUPDWLRQ�LQGLFDWH�
WKDW�HDUO\�LQ�WKH�0LRFHQH�WKH�UHJLRQ�ZDV�GRPLQDWHG�
E\� F\SUHVV� HVWXDU\� VZDPSV� �%HUU\� ������ %HUU\�

Figure 1. 901+���������JRPSKRWKHUH�XSSHU�OHIW�GHFLGXRXV�
SUHPRODU����$��RFFOXVDO�YLHZ��%��OLQJXDO�YLHZ�
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VXJJHVWV� WKH� SUHVHQFH� RI� VXEVWDQWLDO� RSHQ� KDELWDW�
WKURXJKRXW�WKLV�SHULRG�

ACKNOWLEDGEMENTS

7KDQNV�WR�5RVH�6FKRRII�DQG�&KULVWLH�$OGULGJH�
1XQQ�IRU�GRQDWLQJ�901+��������WR�WKH�9LUJLQLD�
0XVHXP�RI�1DWXUDO�+LVWRU\��:H�ZRXOG�DOVR�OLNH�WR�
WKDQN�6WHSKHQ�*RGIUH\�DQG�DQ�DQRQ\PRXV�UHYLHZHU�
IRU�FRPPHQWV�WKDW�JUHDWO\�LPSURYHG�WKLV�PDQXVFULSW�

LITERATURE CITED

%HDWW\��%��/��DQG�0��&��0LKOEDFKOHU��������5HJLRQDO�
GLIIHUHQFHV� LQ� SDOHRGLHWDU\� DEUDVLRQ� LQ� WKH�
1HRJHQH� XQJXODWH� IDXQDV� RI� 1RUWK� $PHULFD��
-RXUQDO� RI� 9HUWHEUDWH� 3DOHRQWRORJ\�� 3URJUDP�
DQG�$EVWUDFWV����

%HUJJUHQ��:��$���'��9��.HQW��-��-��)O\QQ��DQG�-��$��
9DQ�&RXYHULQJ��������&HQR]RLF�JHRFKURQRORJ\��
*HRORJLFDO� 6RFLHW\� RI� $PHULFD� %XOOHWLQ�
�������������

%HUU\�� (�� :�� ������ $� 0LRFHQH� )ORUD� IURP� WKH�
9LUJLQLD�&RDVWDO�3ODLQ��7KH�-RXUQDO�RI�*HRORJ\��
���������

%HUU\��(��:��������7HUWLDU\�)ORUDV�RI�(DVWHUQ�1RUWK�
$PHULFD��7KH�%RWDQLFDO�5HYLHZ����������

%ORZ��:��+��������/DWH�PLGGOH�(RFHQH� WR�5HFHQW�
SODQNWRQLF� IRUDPLQLIHUDO� ELRVWUDWLJUDSK\�� S��
199-421 in� 5�� %U|QQLPDQQ� DQG� +�� +�� 5HQ]�
�HGV���� 3URFHHGLQJV� RI� WKH� )LUVW� ,QWHUQDWLRQDO�
&RQIHUHQFH� RQ� 3ODQNWRQLF� 0LFURIRVVLOV��
*HQHYD��������9���

&DVH, E. &.� ������ 6\VWHPDWLF� 3DOHRQWRORJ\��
0DPPDOLD�� 0DU\ODQG� *HRORJLFDO� 6XUYH\��
0LRFHQH�7H[W������

'H6DQWLV�� /�� 5�� *�� DQG� 6�� &�� :DOODFH�� ������
1HRJHQH� IRUHVWV� IURP� WKH� $SSDODFKLDQV� RI�
7HQQHVVHH�� 86$�� *HRFKHPLFDO� HYLGHQFH�
IURP� IRVVLO� PDPPDO� WHHWK�� 3DODHRJHRJUDSK\��
3DODHRFOLPDWRORJ\�� 3DODHRHFRORJ\�� ������
���������

'RROH\�� $�� &�� -U�� ������ %DUVWRYLDQ� �PLGGOH�
0LRFHQH�� /DQG� 0DPPDOV� IURP� WKH� &DUPHO�
&KXUFK� 4XDUU\�� &DUROLQH� &RXQW\�� 9LUJLQLD��
-HIIHUVRQLDQD���������

(PU\��5��-��DQG�5��(��(VKHOPDQ��������7KH�(DUO\�
+HPLQJIRUGLDQ� �(DUO\�0LRFHQH��3ROODFN�)DUP�
/RFDO� )DXQD�� )LUVW� 7HUWLDU\� /DQG� 0DPPDOV�
'HVFULEHG� IURP� 'HODZDUH�� S�� �������� in 5��
1��%HQVRQ��HG����*HRORJ\�DQG�SDOHRQWRORJ\�RI�
WKH� ORZHU� 0LRFHQH� 3ROODFN� )DUP� )RVVLO� 6LWH��
'HODZDUH�

(VKHOPDQ��5��(���%��/��%HDWW\��DQG�'��3��'RPQLQJ��
������ 7HUUHVWULDO� 0DPPDO� 5HPDLQV� IURP� WKH�
0LRFHQH�&KHVDSHDNH�*URXS�RI�&DOYHUW�&OLIIV��
0DU\ODQG�� DQG� &RPSDULVRQV� ZLWK� 0LRFHQH�
7HUUHVWULDO�0DPPDO�)DXQDV�RI�WKH�0LG�$WODQWLF�
&RDVW�� -RXUQDO� RI� 9HUWHEUDWH� 3DOHRQWRORJ\��
���6XSSOHPHQW�WR������$�

(VKHOPDQ�� 5�� (�� DQG� )�� &�� :KLWPRUH� -U�� ������
(DUO\� 3OLRFHQH� �/DWH� +HPSKLOOLDQ�� /DQG�
0DPPDOV� IURP� WKH� /HH� &UHHN�0LQH��$XURUD��
1RUWK� &DUROLQD�� 3�� ������ in� &�� (�� 5D\�� '�� -��
%RKDVND�� ,��$�� .RUHWVN\�� /��:��:DUG�� DQG� /��
*�� %DUQHV� �HGV���� *HRORJ\� DQG� 3DOHRQWRORJ\�
RI� WKH� /HH� &UHHN� 0LQH�� 1RUWK� &DUROLQD�� ,9��
9LUJLQLD� 0XVHXP� RI� 1DWXUDO� +LVWRU\� 6SHFLDO� 



Beatty, Dooley: First terrestrial MaMMal FroM late Miocene eastover ForMation �

3XEOLFDWLRQ����
)ORZHU��%��3��DQG�-��3��.HQQHWW��������7KH�PLGGOH�

0LRFHQH� FOLPDWLF� WUDQVLWLRQ�� (DVW� $QWDUFWLF�
LFH� VKHHW� GHYHORSPHQW�� GHHS�RFHDQ� FLUFXODWLRQ�
DQG� JOREDO� FDUERQ� F\FOLQJ�� 3DODHRJHRJUDSK\��
3DODHRFOLPDWRORJ\�� 3DODHRHFRORJ\�� ��������
����

*D]LQ�� &�� /�� DQG� 5�� /�� &ROOLQV�� ������ 5HPDLQV�
RI� /DQG� 0DPPDOV� IURP� WKH� 0LRFHQH� RI�
WKH� &KHVDSHDNH� %D\� 5HJLRQ�� 6PLWKVRQLDQ�
0LVFHOODQHRXV�&ROOHFWLRQV��������������

*HLVOHU��-��+���6��-��*RGIUH\��DQG�2��/DPEHUW��������
$�QHZ�JHQXV�DQG�VSHFLHV�RI�ODWH�0LRFHQH�LQLRLG�
�&HWDFHD��2GRQWRFHWL��IURP�WKH�0HKHUULQ�5LYHU��
1RUWK�&DUROLQD��8��6��$��-RXUQDO�RI�9HUWHEUDWH�
3DOHRQWRORJ\������������

*UD\�� -�� (�� ������ 2Q� WKH� QDWXUDO� DUUDQJHPHQW� RI�
YHUWHEURVH� DQLPDOV�� 7KH� /RQGRQ� 0HGLFDO�
5HSRVLWRU\� 0RQWKO\� -RXUQDO� DQG� 5HYLHZ��
�����������

+D\�� 2�� 3�� ������ )XUWKHU� REVHUYDWLRQV� RQ� VRPH�
H[WLQFW�HOHSKDQWV��3URFHHGLQJV�RI�WKH�%LRORJLFDO�
6RFLHW\�RI�:DVKLQJWRQ������������

+HUPDQVRQ�� -�� :�� DQG� %�� -�� 0DF)DGGHQ�� ������
(YROXWLRQDU\� DQG� )XQFWLRQDO� 0RUSKRORJ\� RI�
WKH�.QHH�LQ�)RVVLO�DQG�([WDQW�+RUVHV��(TXLGDH���
-RXUQDO� RI� 9HUWHEUDWH� 3DOHRQWRORJ\�� ������ 
��������

,OOLJHU�� -�� .�� :�� ������ 3URGURPXV� V\VWDPDWLV�
PDPPDOLXP� HW� DYLXP� DGGLWLV� WHUPLQLV�
]RRJUDSKLFXV� XWULXVTXH� FODVVLV�� HRUXPTXH�
YHUVLRQH� *HUPDQLFD�� VXPSWLEXV� &�� 6DOIHOG��
%HUOLQ��[YLL�������S�

-DQLV��&��0���-��'DPXWK��DQG�-��0��7KHRGRU��������
7KH� VSHFLHV� ULFKQHVV� RI� 0LRFHQH� EURZVHUV��
DQG� LPSOLFDWLRQV� IRU� KDELWDW� W\SH� DQG� SULPDU\�
SURGXFWLYLW\� LQ� WKH� 1RUWK�$PHULFDQ� JUDVVODQG�
ELRPH�� 3DODHRJHRJUDSK\�� 3DODHRFOLPDWRORJ\��
3DODHRHFRORJ\��������������

/DPEHUW�� :�� '�� ������ 7KH� ELRJHRJUDSK\� RI� WKH�
JRPSKRWKHULLG�SURERVFLGHDQV�RI�1RUWK�$PHULFD��
S�� �������� in -��6KRVKDQL� DQG�3��7DVV\� �HGV����
7KH�3URERVFLGHD��(YROXWLRQ�DQG�3DODHRHFRORJ\�
RI� (OHSKDQWV� DQG� 7KHLU� 5HODWLYHV�� 2[IRUG�
8QLYHUVLW\�3UHVV��2[IRUG�

/DPEHUW��:��'��DQG�-��6KRVKDQL��������3URERVFLGHD��

S����������in &��0��-DQLV��(��0��0DQQLQJ��DQG�/��
/��-DFREV��HGV����(YROXWLRQ�RI�7HUWLDU\�0DPPDOV�
RI� 1RUWK� $PHULFD�� &DPEULGJH� 8QLYHUVLW\� 
3UHVV��&DPEULGJH�

0F&DUWDQ��/���%��+��7LIIQH\��-��$��:ROIH��7��$��$JHU��
6�� /��:LQJ�� /��$�� 6LUNLQ�� /��:��:DUG�� DQG� -��
%URRNV�� ������ /DWH�7HUWLDU\� ÀRUDO� DVVHPEODJH�
IURP� XSODQG� JUDYHO� GHSRVLWV� RI� WKH� VRXWKHUQ�
0DU\ODQG�&RDVWDO�3ODLQ��*HRORJ\�������������

0LKOEDFKOHU��0�� &��� )�� 5LYDOV�� 1�� 6RORXQLDV�� DQG�
*��0�� 6HPSUHERQ�� ������'LHWDU\�&KDQJH� DQG�
(YROXWLRQ�RI�+RUVHV�LQ�1RUWK�$PHULFD��6FLHQFH��
��������������������

2ZHQ��5��������'HVFULSWLRQ�RI�WHHWK�DQG�SRUWLRQV�RI�
MDZV�RI�WZR�H[WLQFW�$QWKUDFRWKHULRLG�TXDGUXSHGV�
(Hyopotamus vectianus DQG� Hyop. bovinus) 
GLVFRYHUHG�E\� WKH�0DUFKLRQHVV�RI�+DVWLQJV� LQ�
WKH�(RFHQH�GHSRVLWV�RQ�WKH�1:�FRDVW�RI�WKH�,VOH�
RI�:LJKW��ZLWK�DQ�DWWHPSW�WR�GHYHORSH�&XYLHU¶V�
LGHD�RI�WKH�&ODVVL¿FDWLRQ�RI�3DFK\GHUPV�E\�WKH�
QXPEHU�RI� WKHLU� WRHV��4XDUWHUO\� -RXUQDO�RI� WKH�
*HRORJLFDO�6RFLHW\�RI�/RQGRQ������������

2ZHQV��-��3���DQG�&��6��'HQQ\��������8SSHU�&HQR]RLF�
GHSRVLWV� RI� WKH� FHQWUDO� 'HOPDUYD� 3HQLQVXOD��
0DU\ODQG� DQG� 'HODZDUH�� 8�6�� *HRORJLFDO�
6XUYH\�3URIHVVLRQDO�3DSHU������$������

6WU|PEHUJ�� &��$�� (�� ������ 'HFRXSOHG� WD[RQRPLF�
UDGLDWLRQ� DQG� HFRORJLFDO� H[SDQVLRQ� RI� RSHQ�
KDELWDW� JUDVVHV� LQ� WKH� &HQR]RLF� RI� 1RUWK�
$PHULFD��3URFHHGLQJV�RI�WKH�1DWLRQDO�$FDGHP\�
RI� 6FLHQFHV� RI� WKH� 8QLWHG� 6WDWHV� RI�$PHULFD��
��������������������

7HGIRUG�� 5�� +�� DQG� 0�� (�� +XQWHU�� ������ 0LRFHQH�
0DULQH�1RQPDULQH�&RUUHODWLRQV��$WODQWLF�DQG�*XOI�
&RDVWDO�3ODLQV��1RUWK�$PHULFD��3DODHRJHRJUDSK\��
3DODHRFOLPDWRORJ\��3DODHRHFRORJ\�������������

:DONHU�� 5�� ������$� *XLGH� WR� 3RVW�&UDQLDO� %RQHV�
RI� (DVW� $IULFDQ� $QLPDOV�� +\ORFKRHUXV� 3UHVV��
1RUZLFK������S�

:DOODFH�� 6�� &�� DQG� ;�� :DQJ�� ������ 7ZR� QHZ�
FDUQLYRUHV� IURP� DQ� XQXVXDO� ODWH� 7HUWLDU\�
IRUHVW�ELRWD� LQ�HDVWHUQ�1RUWK�$PHULFD��1DWXUH��
������������

:DUG�� /��:�� ����D�� 6\QWKHVLV� RI� SDOHRQWRORJLFDO�
DQG�VWUDWLJUDSKLF�LQYHVWLJDWLRQV�DW�WKH�/HH�&UHHN�
0LQH��$XURUD��1��&��S���������� in�&��(��5D\��



Jeffersoniana6

'��-��%RKDVND��,��$��.RUHWVN\��/��:��:DUG��DQG�
/��*��%DUQHV��HGV����*HRORJ\�DQG�3DOHRQWRORJ\�
SI� WKH� /HH� &UHHN� 0LQH�� 1RUWK� &DUROLQD�� ,9��
9LUJLQLD� 0XVHXP� RI� 1DWXUDO� +LVWRU\� 6SHFLDO�
3XEOLFDWLRQ����

:DUG��/��:������E��*HRORJ\�DQG�3DOHRQWRORJ\�RI�
WKH�-DPHV�5LYHU��5LFKPRQG�WR�+DPSWRQ�5RDGV��
9LUJLQLD�0XVHXP�RI�1DWXUDO�+LVWRU\�*XLGHERRN�
1XPEHU�������S�

:DUG��/��:�� ������ 6WUDWLJUDSK\� DQG� SDOHRQWRORJ\�
RI�WKH�:HVWPRUHODQG�%OXIIV��3RWRPDF�5LYHU��S��
1-21 in�/��:��:DUG�DQG�$��&��'RROH\��-U���HGV����
*HRORJ\� DQG� 3DOHRQWRORJ\� RI� WKH� 6WUDWIRUG�
+DOO� 3ODQWDWLRQ� DQG�:HVWPRUHODQG� 6WDWH� 3DUN��
9LUJLQLD�0XVHXP�RI�1DWXUDO�+LVWRU\�*XLGHERRN�
1XPEHU���

:DUG�� /��:�� ������ 0ROOXVFDQ� %LRVWUDWLJUDSK\� RI�
WKH�0LRFHQH��0LGGOH�$WODQWLF�&RDVWDO�3ODLQ�RI�
1RUWK� $PHULFD�� 9LUJLQLD� 0XVHXP� RI� 1DWXUDO�
+LVWRU\�0HPRLU��������S������SODWHV�

:DUG�� /�� :�� DQG� %�� :�� %ODFNZHOGHU�� ������

6WUDWLJUDSKLF� 5HYLVLRQ� RI� WKH� 8SSHU� 0LRFHQH�
DQG� /RZHU� 3OLRFHQH� %HGV� RI� WKH� &KHVDSHDNH�
*URXS��0LGGOH�$WODQWLF� &RDVWDO� 3ODLQ�� 8QLWHG�
6WDWHV� *HRORJLFDO� 6XUYH\� %XOOHWLQ� �����'� 
���S�����SODWHV�

:HEE�� 6�� '�� ������ 7KH� ULVH� DQG� IDOO� RI� WKH� ODWH�
0LRFHQH� XQJXODWH� IDXQD� LQ�1RUWK�$PHULFD�� S��
267-306 in 0�� +�� 1LWHFNL� �HG���� &RHYROXWLRQ��
8QLYHUVLW\�RI�&KLFDJR�3UHVV��&KLFDJR�

:KLWPRUH��)��&��-U��������/DQG�PDPPDOV�IURP�WKH�
&DOYHUW�)RUPDWLRQ��3DPXQNH\�5LYHU��9LUJLQLD��
S�� �������� in� /�� :�� :DUG� DQG� .�� .UDIIW�
�HGV���� 6WUDWLJUDSK\� DQG� 3DOHRQWRORJ\� RI� WKH�
2XWFURSSLQJ� 7HUWLDU\� %HGV� LQ� WKH� 3DPXQNH\�
5LYHU�5HJLRQ��&HQWUDO�9LUJLQLD�&RDVWDO�3ODLQ�²
*XLGHERRN�IRU�$WODQWLF�&RDVWDO�3ODLQ�*HRORJLFDO�
$VVRFLDWLRQ������)LHOG�7ULS�

=DFKRV��-��&���1��-��6KDFNOHWRQ��-��6��5HYHQDXJK��+��
3DOLNH��DQG�%��3��)ORZHU��������&OLPDWH�5HVSRQVH�
WR� 2UELWDO� )RUFLQJ� $FURVV� WKH� 2OLJRFHQH�
0LRFHQH�%RXQGDU\��6FLHQFH��������������



��� 2Q� WKH� WD[RQRP\� RI� WKH� PLOOLSHG� JHQHUD� Pseudojulus 
%ROOPDQ�� ������ DQG� *HRUJLXOXV�� JHQ�� QRY��� RI�
VRXWKHDVWHUQ� 8QLWHG� 6WDWHV�� 5LFKDUG� /�� +RIIPDQ�� 3S��
�±����¿JV���±����������

���$�VWULNLQJ�QHZ�JHQXV�DQG�VSHFLHV�RI�EU\RFRULQH�SODQW�EXJ�
�+HWHURSWHUD�� 0LULGDH�� IURP� HDVWHUQ� 1RUWK� $PHULFD��
7KRPDV�-��+HQU\��3S���±���¿JV���±���������

���7KH�$PHULFDQ�VSHFLHV�RI�Escaryus��D�JHQXV�RI�+RODUFWLF�
FHQWLSHGV� �*HRSKLOR±PRUSKD�� 6FKHQG\OLGDH��� /XLV�$��
3HUHLUD�	�5LFKDUG�/��+RIIPDQ��3S���±����¿JV���±�����
PDSV��±��������

���$�QHZ�VSHFLHV�RI�3XWR�DQG�D�SUHOLPLQDU\�DQDO\VLV�RI�WKH�
SK\ORJHQHWLF� SRVLWLRQ� RI� WKH� 3XWR� *URXS� ZLWKLQ� WKH�
&RFFRLGHD��+RPRSWHUD��3VHXGRFRFFLGDH���'RXJODVV�5��
0LOOHU�	�*DU\�/��0LOOHU��3S���±����¿JV���±���������

��� Cambarus (Cambarus) angularis�� D� QHZ� FUD\¿VK�
�'HFDSRGD�� &DPEDULGDH�� IURP� WKH� 7HQQHVVHH� 5LYHU�
%DVLQ� RI� QRUWKHDVWHUQ�7HQQHVVHH� DQG�9LUJLQLD��+RUWRQ�
+��+REEV��-U���	�5D\PRQG�:��%RXFKDUG��3S���±����¿JV��
�D±�Q�������

���7KUHH�XQXVXDO�QHZ�HSLJDHDQ�VSHFLHV�RI�Klepto–chthonius 
�3VHXGR�VFRUSLRQLGD�� &KWKRQLLGDH��� :LOOLDP� %��
0XFKPRUH��3S���±����¿JV���±���������

���$�QHZ�GLQRVDXURPRUSK�LFKQRJHQXV�IURP�WKH�7ULDVVLF�RI�
9LUJLQLD��1LFKRODV�&��)UDVHU�	�3DXO�(��2OVHQ��3S���±����
¿JV���±���������

��� ³'RXEOH±KHDGHG´� ULEV� LQ� D� 0LRFHQH� ZKDOH�� $OWRQ� &��
'RROH\��-U��3S���±���¿JV���±���������

��� $Q� RXWOLQH� RI� WKH� SUH±&ORYLV� $UFKHRORJ\� RI� 69±���
6DOWYLOOH��9LUJLQLD��ZLWK�VSHFLDO�DWWHQWLRQ�WR�D�ERQH�WRRO�
GDWHG��������\U�%3��-HUU\�1��0F'RQDOG��3S���±����¿JV��
�±����������

���� )LUVW� FRQ¿UPHG� 1HZ� :RUOG� UHFRUG� RI� Apocyclops 
dengizicus� �/HSLVKNLQ��� ZLWK� D� NH\� WR� WKH� VSHFLHV� RI�
Apocyclops�LQ�1RUWK�$PHULFD�DQG�WKH�&DULEEHDQ�UHJLRQ�
�&UXVWDFHD�� &RSHSRGD�� &\FORSLGDH��� -DQHW� :�� 5HLG��
5REHUW� +DPLOWRQ�� 	� 5LFKDUG� 0�� 'XI¿HOG�� 3S�� �±����
¿JV���±���������

����$�UHYLHZ�RI�WKH�HDVWHUQ�1RUWK�$PHULFDQ�6TXDORGRQWLGDH�
�0DPPDOLD�&HWDFHD���$OWRQ� &�� 'RROH\�� -U�� 3S�� �±����
¿JV���±���������

����1HZ�UHFRUGV�DQG�QHZ�VSHFLHV�RI�WKH�JHQXV�Diacyclops 
�&UXVWDFHD�� &RSHSRGD�� IURP� VXEWHUUDQHDQ� KDELWDWV� LQ�
VRXWKHUQ�,QGLDQD��8�6�$��-DQHW�:��5HLG��3S���±����¿JV��
�±����������

����Acroneuria yuchi��3OHFRSWHUD��3HUOLGDH���D�QHZ�VWRQHÀ\�
IURP�9LUJLQLD��8�6�$��%LOO�3��6WDUN�	�%��&��.RQGUDWLHII��
3S���±���¿JV���±���������

����$�QHZ�VSHFLHV�RI�ZRRGODQG�VDODPDQGHU�RI�WKH�Plethodon 
cinereus� *URXS� IURP� WKH� %OXH� 5LGJH� 0RXQWDLQV� RI�
9LUJLQLD��5LFKDUG�+LJKWRQ��3S���±����������

����$GGLWLRQDO�GUHSDQRVDXU�HOHPHQWV�IURP�WKH�7ULDVVLF�LQ¿OOV�

RI�&URPKDOO�4XDUU\��(QJODQG��1LFKRODV�&��)UDVHU�	�6��
5HQHVWR��3S���±����¿JV���±���������

����$�0LRFHQH�FHWDFHDQ�YHUWHEUD�VKRZLQJ�SDUWLDOO\�KHDOHG�
FRPSUHVVLRQ� IUDFWXUH�� WKH� UHVXOW� RI� FRQYXOVLRQV� RU�
IDLOHG�SUHGDWLRQ�E\�WKH�JLDQW�ZKLWH�VKDUN��Carcharodon 
megalodon��6WHSKHQ�-��*RGIUH\�	�-HUHP\�$OWPDQQ��3S��
�±���������

���� $� QHZ� &UDWDHJXV±IHHGLQJ� SODQW� EXJ� RI� WKH�
JHQXV� Neolygus� IURP� WKH� HDVWHUQ� 8QLWHG� 6WDWHV� 
�+HPLSWHUD�� +HWHURSWHUD��0LULGDH��� 7KRPDV� -�� +HQU\��
3S���±���������

����%DUVWRYLDQ��PLGGOH�0LRFHQH��/DQG�0DPPDOV�IURP�WKH�
&DUPHO�&KXUFK�4XDUU\��&DUROLQH�&R��9LUJLQLD��$OWRQ�&��
'RROH\��-U��3S���±���������

����8QXVXDO�&DPEULDQ�7KURPEROLWHV�IURP�WKH�%R[OH\�%OXH�
5LGJH� 4XDUU\�� %HGIRUG� &RXQW\�� 9LUJLQLD�� $OWRQ� &��
'RROH\��-U��3S��±����¿JV���±��������

���� ,QMXULHV� LQ� D�0\VWLFHWH�6NHOHWRQ� IURP� WKH�0LRFHQH� RI�
9LUJLQLD�� :LWK� D� 'LVFXVVLRQ� RI� %XR\DQF\� DQG� WKH�
3ULPLWLYH�)HHGLQJ�0RGH� LQ� WKH�&KDHRP\VWLFHWL��%ULDQ�
/��%HDWW\�	�$OWRQ�&��'RROH\��-U���3S���±���������

���� 0RUSKRPHWULF� DQG� $OOR]\PLF� 9DULDWLRQ� LQ� WKH�
6RXWKHDVWHUQ� 6KUHZ� �Sorex longirostris���:P�� 'DYLG�
:HEVWHU��1DQF\�'��0RQFULHI��%HFN\�(��*XUVKDZ��-DQHW�
/�� /R[WHUPDQ�� 5REHUW� .�� 5RVH�� -RKQ� )�� 3DJHOV�� DQG�
6DQGUD�<��(UGOH��3S���±���������

���� .DU\RW\SH� GHVLJQDWLRQ� DQG� KDELWDW� GHVFULSWLRQ� RI� WKH�
QRUWKHUQ�VKRUW±WDLOHG�VKUHZ��Blarina brevicauda��6D\��
IURP�WKH�W\SH�ORFDOLW\��&RG\�:��7KRPSVRQ�DQG�-XVWLQ�'��
+RIIPDQ��3S���±��������

����'LDWRP�ELRVWUDWLJUDSK\�DQG�SDOHRHFRORJ\�RI�YHUWHEUDWH±
EHDULQJ�0LRFHQH�ORFDOLWLHV�LQ�9LUJLQLD��$QQD�5��7URFKLP�
DQG�$OWRQ�&��'RROH\��-U��3S���±���������

����$�PLGGOH�0LRFHQH�EHDNHG�ZKDOH�WRRWK�&DUROLQH�&RXQW\��
9LUJLQLD��&HWDFHD��=LSKLLGDH��IURP�WKH�&DUPHO�&KXUFK�
4XDUU\��9LUJLQLD��DQG�LPSOLFDWLRQV�IRU�WKH�HYROXWLRQ�RI�
VH[XDO�GLPRUSKLVP�LQ�]LSKLLGV��$OWRQ�&��'RROH\��-U��3S��
�±����������

���� 5HFRQQDLVVDQFH�0LQHUDORJ\� RI� WKH� (RFHQH�0ROH� +LOO�
'LDWUHPH�� 5RFNLQJKDP� &RXQW\�� 9LUJLQLD�� -DPHV� 6��
%HDUG��3S�±����������

26�� 3RWHQWLDO� LPSDFWV� RI� WKH� LQYDVLYH� KHUE� JDUOLF� 
PXVWDUG��Alliaria petiolata��RQ�ORFDO�DQW��+\PHQRSWHUD��
)RUPLFLGDH��FRPPXQLWLHV�LQ�QRUWKHUQ�WHPSHUDWH�IRUHVWV��
.DOR\DQ�,YDQRY��-RH�.HLSHU��3S��±����������

����7KH�(IIHFWV� RI�)LUH� RQ�Lycopodium digitatum strobili��
6WHSKDQLH� ,�� 9RJHO�� %U\DQ� 7�� 3LDWNRZVNL�� $OWRQ� &��
'RROH\��-U���'RURWK\%HOOH�3ROL��3S��±���������

����&RPPXQLW\�VWUXFWXUH�DQG�SDOHRHFRORJ\�RI�FURFRG\OLIRUPV�
IURP�WKH�XSSHU�+HOO�&UHHN�)RUPDWLRQ��0DDVWULFKWLDQ���
HDVWHUQ� 0RQWDQD�� EDVHG� RQ� VKHG� WHHWK�� *HRUJH� (��
%HQQHWW��,,,��3S���±���������

Parts published to date



21 Starling Avenue
Martinsville, VA 24112


