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#32, 1999 International Oil Spill Conference

PROTECTING FUR SEALS DURING SPILL
RESPONSE: LESSONS FROM THE SAN JORGE

(URUGUAY) OIL SPILL

Alan J. Mearns, Ed Levine, Ruth Yender and Douglas Helton
Office of Response and Restoration

and
Thomas Loughlin

National Marine Mammal Laboratory
National Marine Fisheries Service

National Oceanic and Atmospheric Administration
7600 Sand Point Way, N.E.
Seattle, Washington  98115

ABSTRACT: Nearly 5,000 two- to three-month old
South American fur seal pups were oiled and/or died
as a result of a February 1997, 5,000-metric ton
crude oil spill near Punta del Este, Uruguay.  After
consultation with international experts, the
Uruguayan government commissioned small teams
(three to five people) of trained military technicians
(totaling 30-45 people) who cleaned most of the
heavily oiled areas manually using buckets, shovels,
small hand tools, specially-treated peat moss, and
small driftwood fires.  Waste materials were bagged
and transported to a mainland facility for treatment.
Dead pups were placed into well-marked rocky
cemeteries and treated with quicklime.  Despite the
mortality, the low-technology response was a success
because it added no additional injury to the affected
populations.  Lessons from this international
experience are being used to develop cleanup and
protection plans for other fur seal rookery areas,
including Alaska’s Pribilof Islands.

Introduction

7KLV� SDSHU� DGGUHVVHV� FRQWLQJHQF\� SODQQLQJ� WR
SURWHFW�IXU�VHDOV�IURP�RLO�VSLOOV�� � ,W� IRFXVHV�RQ�GHWDLOV
RI� D� KLJKO\� HIIHFWLYH�� \HW� ORZ�WHFKQRORJ\� FOHDQXS
FDPSDLJQ�
/LNH�PDQ\�RWKHU�PDULQH�PDPPDOV�� IXU�VHDOV�DURXQG

WKH�ZRUOG� DUH� SURWHFWHG� E\� QDWLRQDO� DQG� LQWHUQDWLRQDO
FRQYHQWLRQV�� �8QOLNH�RWKHU�PDULQH�PDPPDOV�� VXFK�DV
FHWDFHDQV�DQG� VHD� OLRQV��EXW�PXFK� OLNH� VHD�RWWHUV�� IXU
VHDOV� GHSHQG� RQ� WKHLU� IXU� UDWKHU� WKDQ� EOXEEHU� IRU
LQVXODWLRQ� DQG� WHPSHUDWXUH� UHJXODWLRQ�� � 7KHUHIRUH�
RLOLQJ� FDQ� FDXVH� JUHDWHU� LQMXU\� WR� IXU� VHDOV� WKDQ� WR
WKHVH� RWKHU� PDPPDOV�� � 7KH� SUREOHP� LV� H[DFHUEDWHG
ZKHQ� EUHHGLQJ� DQG� SXSSLQJ� FRORQLHV� DUH� RLOHG�� DQG
HYHQ�PRUH�VR�ZKHQ�DQLPDOV�VWDPSHGH�WKURXJK�SRROHG
RLO�DV�D�UHVXOW�RI�H[FHVVLYH�KXPDQ�DFWLYLW\�DQG�XVH�RI
HTXLSPHQW�� � �$�)HEUXDU\� ����� VSLOO� RI� &DQGRQ� 6HFR
FUXGH� RLO� RQ� WKH� FRDVW� RI� VRXWKHUQ� 8UXJXD\�� 6RXWK
$PHULFD� �)LJXUH� ���� SURYLGHG� GLUHFW� DQG� GUDPDWLF
UHVSRQVH�H[SHULHQFH�DW�D�IXU�VHDO�URRNHU\�



Figure 1.  The southeastern coast of Uruguay showing general location (inset), location of Isla de
Lobos and track of ship (heavy arrow) and oil slicks (shaded arrows).

The Spill At Isla De Lobos

2Q� )HEUXDU\� ��� ������ WKH� RLO� WDQNHU� San Jorge�
QRUWKERXQG�IURP�VRXWKHUQ�$UJHQWLQD�WR�%UD]LO��VWUXFN
D� VXEPHUJHG� SLQQDFOH� DW� WKH� QRUWKHUQ� VLGH� RI� WKH
PRXWK�RI� WKH�5LR�GH� OD�3ODWD� HVWXDU\� � �)LJXUH� ��� DQG
EHJDQ� UHOHDVLQJ� DQ� HVWLPDWHG� ������ PHWULF� WRQV� RI
&DQGRQ�6HFR�RLO���7KH�RLO�VOLFNV�LQLWLDOO\�GULIWHG�VRXWK�
DZD\� IURP� WKH�6RXWK�$PHULFDQ� VKRUHOLQH�� �+RZHYHU�
RQ� )HEUXDU\� ������� ZLQG� GLUHFWLRQ� FKDQJHG� DQG
IUHVKO\� UHOHDVHG� RLO� EHJDQ� PRYLQJ� QRUWK� WRZDUG� WKH

8UXJXD\DQ� VKRUHOLQH�� � 'LVSHUVDQW� DSSOLFDWLRQV� ZHUH
VRPHZKDW� HIIHFWLYH� EXW� GLG� QRW� SUHYHQW� VKRUHOLQH
LPSDFW�� � � 2Q� )HEUXDU\� ������� D� SRUWLRQ� RI� WKH
XQHPXOVLILHG� FUXGH� RLO� ZDVKHG� RQWR� WKH� ERXOGHU�
FREEOH� VKRUHOLQH� DW� ,VOD� GH� /RERV�� 8UXJXD\�� D�PDMRU
URRNHU\� IRU� 6RXWK� $PHULFDQ� IXU� VHDO� �Arctocephalus
australis�� SRSXODWLRQ�� ��������� DQG� 6RXWK� $PHULFDQ
VHD� OLRQ� �Otaria byronia�� SRSXODWLRQ�� �������� 3RQFH
GH�/HRQ��������(FR3ODWD�WHDP��������
&DQGRQ�6HFR�LV�D�PHGLXP�ZHLJKW�������$3,�JUDYLW\�

$UJHQWLQH�FUXGH�RLO���$QDO\VHV�RI�IUHVK�RLO�LQGLFDWH�WKDW



LW� KDV� D� UHODWLYHO\� ORZ� ������� DURPDWLF� K\GURFDUERQ
IUDFWLRQ�� 7KXV�� LW� LV� VRPHZKDW� OHVV� WR[LF� WKDQ� RWKHU
FUXGH�RLOV��/HYLQH�HW�DO���������
6RXWK�$PHULFDQ�IXU�VHDOV���PDOHV������NJ���IHPDOHV�

��� NJ�� JLYH� ELUWK� RQ� ,VOD� GH� /RERV� GXULQJ� WKH� ODWH
VRXWKHUQ�VSULQJ��1RYHPEHU�DQG�'HFHPEHU���7KXV��WKH
SXSV��)LJXUH����ZHUH�RQO\�D�IHZ�PRQWKV�ROG�ZKHQ�WKH
RLO�VSLOO�RFFXUUHG���0LON�LV�WKH�RQO\�VRXUFH�RI�IRRG�IRU

SXSV�GXULQJ� WKHLU� ILUVW� HLJKW� WR� WZHOYH�PRQWKV� RQ� WKH
LVODQG�� � � 7KHUHIRUH�� SXSV� DUH� DW� ULVN� RI� VWDUYDWLRQ� RU
GLVHDVH� IURP� DQ\WKLQJ� WKDW� LQWHUUXSWV� GDLO\� FRQWDFW
ZLWK�WKHLU�PRWKHUV����2QFH�RLOHG��SXSV�PD\�VXIIHU�IURP
GLUHFW� WR[LFLW\� RI� WKH� RLO�� WKHUPDO� GLVUXSWLRQ�� DQG
VWDUYDWLRQ����+HUGLQJ���UHVXOWLQJ�IURP�H[FHVVLYH�KXPDQ
DFWLYLW\�� VXFK� DV� GXULQJ� DQ� RLO� VSLOO� UHVSRQVH�� FDQ
LQFUHDVH�WKH�QXPEHU�RLOHG�DQG�DGG�DGGLWLRQDO�VWUHVV�WR
DOUHDG\�RLOHG�DQLPDOV�

Figure 2.  Heavily-oiled two-month old South American fur seal (Arctocephalus australis) pup.

7KH�RQH�VTXDUH�NLORPHWHU��VT�NP��,VOD�GH�/RERV��DQG
D� QHDUE\� LVOHW�� DUH� ORFDWHG� DERXW� �� NLORPHWHUV� �NP�
VRXWKHDVW� RI� WKH� WRXULVW� FHQWHU� RI� 3XQWD� GHO� (VWH�� WKH
VRXWKHDVWHUQ�PRVW�SURPRQWRU\�RI�8UXJXD\��)LJXUH����
$ERXW� ���� NP�� RU� ����� � RI� WKH� URFN\� LQWHUWLGDO
VKRUHOLQH�RI�WKH�LVODQG�ZDV�KHDYLO\�FRQWDPLQDWHG�ZLWK
D� ������ PHWHU� �P�� EDQG� RI� RLO�� � :LWKLQ� KRXUV�
WKRXVDQGV� RI� WKH� ������� XQZHDQHG�� WKUHH�PRQWK� ROG
IXU�VHDO�SXSV�ZHUH�KHDYLO\�RLOHG�� �:LWKLQ�D� IHZ�GD\V�
WKH�YHU\�DFWLYH�SXSV�DQG�WKHLU�PRWKHUV�TXLFNO\�VSUHDG
RLO�����PHWHUV� LQODQG�DQG�XS�WR�HOHYDWLRQV�DV�KLJK�DV
���PHWHUV�DERYH�VHD� OHYHO�� �0DQ\�SXSV�ZHUH� OLWHUDOO\
GULSSLQJ�ZLWK�RLO��)LJXUH����

Initial response and call for assistance�� �7KH�VSLOO
RFFXUUHG�GXULQJ��FOHDU��KRW�����&��VXPPHU�ZHDWKHU�DW
WKH�SHDN�RI�ERWK� WKH� IXU� VHDO�SXSSLQJ� VHDVRQ�DQG� WKH
WRXULVW� VHDVRQ� �� � � 'XULQJ� WKH� VSLOO� DQG� UHVSRQVH�
WKRXVDQGV� RI� YDFDWLRQHUV� HQMR\HG� WKHPVHOYHV� DW� WKH
QHDUE\� VDQG\� EHDFKHV� RI� 3XQWD� GHO� (VWH�� � 2LO� FDPH
DVKRUH� DORQJ� ��� NP�RI� WKHVH� VKRUHOLQHV�� � &OHDQXS� RI

WKH� EHDFKHV� ZDV� D� KLJK� SULRULW\�� WKH\� ZHUH� FOHDQHG
PDQXDOO\�ZLWKRXW�FORVLQJ�WKH�EHDFKHV�
0HDQZKLOH��WR�PLQLPL]H�GLVWXUEDQFH�DQG�VWDPSHGHV

RQ� ,VOD� GH� /RERV�� 8UXJXD\¶V� PDULQH� PDPPDO
PDQDJHUV�DW�WKH�,QVWLWXWR�1DFLRQDO�GH�3HVFD��,1$3(��
TXLFNO\� SODFHG� UHVWULFWLRQV� RQ� YLVLWRUV� DQG� DLUFUDIW
RYHUIOLJKWV�� �2Q�)HEUXDU\����������� �RQ� UHTXHVW� IURP
WKH� *RYHUQPHQW� RI� 8UXJXD\�� WKH� 8QLWHG� 1DWLRQV
'HYHORSPHQW� 3URJUDP� �81'3�� UHTXHVWHG� DVVLVWDQFH
IURP� WKH� 1DWLRQDO� 2FHDQLF� DQG� $WPRVSKHULF
$GPLQLVWUDWLRQ¶V� +D]DUGRXV� 0DWHULDOV� 5HVSRQVH� DQG
$VVHVVPHQW� 'LYLVLRQ� LQ� 6HDWWOH�� � $� 12$$� WHDP�
FRQVLVWLQJ� RI� D� 6FLHQWLILF� 6XSSRUW� &RRUGLQDWRU�� D� IXU
VHDO�H[SHUW�IURP�WKH�1DWLRQDO�0DULQH�)LVKHULHV�6HUYLFH
1DWLRQDO� 0DULQH� 0DPPDO� /DERUDWRU\� DQG� DQ
HFRORJLVW�� ZHUH� GLVSDWFKHG� WR�8UXJXD\�� � ,Q� 8UXJXD\�
WKH� 12$$� WHDP� MRLQHG� RWKHU� LQWHUQDWLRQDO� H[SHUWV
IURP�&DQDGD��(QJODQG��DQG�6SDLQ�GXULQJ�WKH�ZHHN�RI
)HEUXDU\�������������

General plan�� � 8QGHU� WKH� OHDGHUVKLS� RI� PDQDJHUV
IURP� WKH� ,QVWLWXWR� 1DFLRQDO� GH� 3HVFD� �,1$3(��



UHSUHVHQWDWLYHV� RI� WKH� YDULRXV� QDWLRQDO� DQG
LQWHUQDWLRQDO�DJHQFLHV��LQFOXGLQJ�(QYLURQPHQW�&DQDGD
DQG� WKH� ,QWHUQDWLRQDO� 7DQNHUV� 2ZQHUV� � 3ROOXWLRQ
)HGHUDWLRQ� �� PHW�� FRQGXFWHG� ILHOG� DQG� VKRUHOLQH
DVVHVVPHQW� VXUYH\V� DQG� ILHOG� WHVWHG� DQG� HYDOXDWHG
FOHDQ�XS� � DOWHUQDWLYHV�� � � 7KHUH� ZHUH� VHYHUDO� � PDMRU
LVVXHV� WR� UHVROYH�� ����KRZ�FOHDQ� LV� FOHDQ� HQRXJK"� ���
KRZ� WR� FOHDQ� WKH� RLO� WR� PLQLPL]H� IXUWKHU� RLO�DQLPDO
FRQWDFW�DQG�VWDPSHGHV�� ����KRZ� WR�PLQLPL]H��SURFHVV
DQG�RU� WUDQVSRUW�RLO\�ZDVWH��DQG� ����KRZ� WR�GHDO�ZLWK
WKH�H[SHFWHG�LQFUHDVLQJ�QXPEHUV�RI�FDUFDVVHV�RI�GHDG
SXSV�DQG�DGXOWV�
7KH�SULPDU\�UHVSRQVH�JRDO�ZDV�WR�SURWHFW�UHPDLQLQJ

XQRLOHG� DQLPDOV� E\� TXLHWO\�� FDOPO\� DQG� TXLFNO\
UHPRYLQJ� SRROHG� RLO�� � 7KH� JRDO� ZDV� QRW� DHVWKHWLF�� LW
ZDV�QRW�QHFHVVDU\�LQLWLDOO\�WR�UHPRYH�VWDLQ��MXVW�SRROHG
RLO��FRDWLQJ��DQG�RLO�LQ�SRURXV�JUDYHO�
$JJUHVVLYH��PHFKDQL]HG�FOHDQXS�DFWLRQV�ZHUH� UXOHG

RXW�DV�WRR�LQWUXVLYH���%LRUHPHGLDWLRQ�ZDV�UXOHG�RXW�DV
LQHIIHFWLYH�� WRR� ORQJ�WHUP�� DQG� WRR� LQWUXVLYH�
+RZHYHU�� VPDOO� ILHOG� WULDOV� VKRZHG� WKDW� ORRVH�� GULHG
VSHFLDOO\�WUHDWHG� K\GURSKRELF� &DQDGLDQ� SHDW� PRVV
�6SKDJ�VRUE� DQG� 2FODQVRUE�� ZDV� YHU\� HIIHFWLYH� LQ
DEVRUELQJ�SRROHG�RLO�DQG�RLO�FRDWLQJ�RQ�ERXOGHUV��7KH
SHDW�PRVV�ZRXOG�EH�XVHG� WRJHWKHU�ZLWK�RWKHU�PDQXDO
PHWKRGV�� 5HVWULFWLRQV� RQ� DLUFUDIW� RYHUIOLJKWV� DQG
YLVLWRUV� ZHUH� WR� FRQWLQXH�� KRZHYHU�� WKH� PHGLD� DQG
RIILFLDOV� ZRXOG� EH� EURXJKW� RQ� VLWH� LQ� VPDOO� SODQQHG
JURXSV�� 7KH� RQO\� PHFKDQLFDO� HTXLSPHQW� DOORZHG� RQ
WKH�LVODQG�ZDV�D�VPDOO�IURQW�HQG�ORDGHU�WR�EH�XVHG�IRU
WUDQVSRUWLQJ� VXSSOLHV�� SHDW� PRVV�� DQG� ZDVWH� PDWHULDO
EHWZHHQ�WKH�VWDJLQJ�VLWHV�DQG�WKH�LVODQG¶V�VLQJOH�SLHU�
(IIRUWV�ZRXOG� EH�PDGH� WR�PLQLPL]H� WKH� SURGXFWLRQ

RI�ZDVWH�PDWHULDO���2LO�DQG�RLO\�ZDVWH�ZRXOG�EH�KDQG�
FDUULHG� WR�FROOHFWLQJ�FLWHV�� ORDGHG�RQWR�VKLSV� �ODQGLQJ
FUDIW���DQG�WUDQVSRUWHG�EDFN�WR�WKH�PDLQODQG�
$OWKRXJK� RQO\� D� IHZ� GHDG� SXSV� ZHUH� REVHUYHG

GXULQJ� WKH� VHFRQG� ZHHN� RI� RLOLQJ�� WKH� PRUWDOLW\� ZDV
H[SHFWHG�WR�EH�KLJK��SHUKDSV�XS� WR������� WR�������RI
WKH� ������� SXSV�� �0DQ\� RLOHG� SXSV� ZRXOG� EH� G\LQJ
GXULQJ� WKH� FRXUVH� RI� WKH� FOHDQXS�� � +RZHYHU�
UHKDELOLWDWLRQ� ZDV� GLVFRXUDJHG�� � ,W� ZRXOG� EH
ORJLVWLFDOO\� LPSRVVLEOH� WR� FOHDQ� WKRXVDQGV� RI� G\LQJ
SXSV�RQ�D�UHPRWH� LVODQG�� VXFK�D�YHQWXUH�ZRXOG� UHVXOW
LQ�YHU\�ORZ�VXUYLYDO���)XUWKHU��VHSDUDWLRQ�RI�XQZHDQHG
SXSV�IURP�WKHLU�PRWKHUV�ZRXOG�JXDUDQWHH� WKHLU�GHDWK�
,W�ZDV�DOVR�DJUHHG�WKDW�WKH�FDGDYHUV�VKRXOG�QHLWKHU�EH
WUDQVSRUWHG� WR� WKH�PDLQODQG�QRU�GXPSHG�DW� VHD�� � 7KH
SUHIHUUHG� DOWHUQDWLYH� ZDV� WR� FROOHFW� FDUFDVVHV� LQWR
FHPHWHULHV�DQG�WUHDW�WKHP�RQ�WKH�LVODQG�ZLWK�TXLFNOLPH
WR�DFFHOHUDWH�GHFRPSRVLWLRQ�
,W� ZDV� DOVR� UHFRPPHQGHG� WKDW� PRQLWRULQJ� EH

LPSOHPHQWHG�WR�GRFXPHQW� WKH�UHFRYHU\�RI� WKH� LQMXUHG
SRSXODWLRQV�
7KHVH�DQG�RWKHU�FRQVLGHUDWLRQV�ZHUH�VXPPDUL]HG�LQ

D� 12$$� UHSRUW� ILOHG� DW� WKH� HQG� RI� WKH� FRQVXOWDWLRQ
SHULRG��EXW�EHIRUH�WKH�DFWXDO�FOHDQXS�EHJDQ��/HYLQH�HW
DO���������

 The cleanup.  7KH� IROORZLQJ� LQIRUPDWLRQ� LV
VXPPDUL]HG� IURP� D� GHWDLOHG� FOHDQXS� UHSRUW� SUHSDUHG
E\�,1$3(�PDPPRORJLVW�$��3RQFH�GH�/HRQ��3RQFH�GH
/HRQ��������

2Q�)HEUXDU\�����HOHYHQ�GD\V�DIWHU� LQLWLDO�RLOLQJ�� WKH
8UXJXD\DQ� JRYHUQPHQW� WUDQVSRUWHG� ��� VDLORUV� RI� WKH
&RUSV� RI� 1DYDO� )XVLOHURV� �*XQQHU� &RUSV�� DQG� WKHLU
VXSSOLHV� WR� WKH� ,1$3(�VWDWLRQ�RQ� ,VOD�GH�/RERV�� �2Q
)HEUXDU\� ���� ,1$3(� DUUDQJHG� IRU� WKH� PHGLD� DQG
UHSRUWHUV� WR� REVHUYH� WKH� VWDWH� RI� WKH� LVODQG� EHIRUH
FOHDQLQJ�� 7KH\� DOVR� REVHUYHG� FOHDQXS� DFWLYLWLHV
LQFOXGLQJ�XVH�RI�SHDW�PRVV�
$� VPDOO� VWRUP� WKDW� RFFXUUHG� RQ� )HEUXDU\� �����

KHOSHG�UHPRYH�VRPH�RI�WKH�VWUDQGHG�RLO��2YHU�WKH�QH[W
��� GD\V�� WKH� PLOLWDU\� DQG� PDULQH� PDPPDO� SHRSOH
EURNH� XS� LQWR� VPDOO� FOHDQXS� WHDPV� RI� WKUHH� WR� ILYH
SHRSOH� HDFK�� �(DFK� WHDP�FOHDQHG�PRVW�RI� WKH�KHDYLO\
RLOHG� DUHDV� � PDQXDOO\� XVLQJ� EXFNHWV�� VKRYHOV�� UDNHV�
VPDOO� KDQG� WRROV�� &DQDGLDQ� SHDW� PRVV� VRUEHQW�� DQG
VPDOO�GULIWZRRG�ILUHV�

Removal and burning of pooled oil.  7KH�ILUVW�WDVN
ZDV� UHPRYDO� RI� OLTXLG� RLO� LQ� SXGGOHV� ORFDWHG� DPRQJ
URFNV�XVLQJ�MDUV�DQG�SODVWLF�SDLOV���$OWKRXJK�WKH�LQLWLDO
SODQ�ZDV�WR�WUDQVSRUW�OLTXLG�RLO�RII�WKH�LVODQG��ZRUNHUV
VRRQ� GLVFRYHUHG� WKDW� WKH� RLO� FRXOG� EH� EXUQHG�� � )LUHV
ZHUH� VWDUWHG� EHWZHHQ� ERXOGHUV� XVLQJ� GULIWZRRG�� � 2LO
ZDV�VORZO\�DGGHG�DW�KLJK�WHPSHUDWXUH��ZKHUH�LW�EXUQHG
HIILFLHQWO\�

Removal of oiled sand and gravel.  7KHUH� ZHUH
SRFNHWV� RI� RLO\� VDQG� DQG� JUDYHO� EHWZHHQ� ERXOGHUV� DW
WZR� VLWHV�� � 2LO� SHQHWUDWLRQ� LQFUHDVHG� IURP� WKUHH
FHQWLPHWHUV��FP��GXULQJ�WKH�ILUVW�IHZ�GD\V�WR����WR���
FP�WHQ�GD\V�ODWHU�ZKHQ�FOHDQXS�EHJDQ���2LOHG�VDQG�DQG
JUDYHO� ZDV� H[WUDFWHG� PDQXDOO\� XVLQJ� VKRYHOV� DQG
UDNHV�� DQG� SODFHG� LQ� SODVWLF� WUDVK� EDJV�� � 7KH� EDJV�
FRQWDLQLQJ�QR�PRUH�WKDQ���NLORJUDPV� �NJ��HDFK��ZHUH
FDUULHG� WR� VWDJLQJ� DUHDV� DQG� SODFHG� RQ� Q\ORQ� WDUSV� WR
SUHYHQW� UHFRQWDPLQDWLRQ�� � 7KH� VPDOO� IURQW�HQG� ORDGHU
ZDV�XVHG�WR�WUDQVSRUW�WKHP�WR�WKH�LVODQG�GRFN���)LQDOO\�
WKH\�ZHUH�PRYHG�E\�/67� ODQGLQJ�FUDIW� WR� WKH�3RUW�RI
3XQWD� GHO� (VWH�� ORDGHG� RQWR� WUXFNV�� DQG� WDNHQ� WR
VSHFLDO�ODQG�IDUP�GLVSRVDO�DUHD�RQ�WKH�SURSHUW\�RI� WKH
QDWLRQDO� RLO� FRPSDQ\�� $1&$3�� � 6DQG� DQG� JUDYHO
FOHDQLQJ�UHTXLUHG����GD\V�RI�ZRUN�DQG�JHQHUDWHG�����
WRQV�RI�ZDVWH�PDWHULDO�IRU�WUHDWPHQW�RQ�WKH�PDLQODQG�

The role of peat moss.  $V� LQGLFDWHG�DERYH�DQG� LQ
3RQFH� GH� /HRQ� �������� &DQDGLDQ� SHDW� PRVV� JUHDWO\
DLGHG�WKH�FOHDQXS���6L[W\�WRQV�RI�SHDW��6SKDJ�VRUE�DQG
2FODQVRUE��� SDFNDJHG� LQ� Q\ORQ� DQG� SDSHU� EDJV�� ZDV
GHOLYHUHG� WR� WKH� LVODQG� DQG� GLVWULEXWHG� E\� IURQW�HQG
ORDGHU� DQG� ZRUNHUV� WR� VHYHUDO� ZRUN� DUHDV�� � ,W� ZDV
SURSRUWLRQDWHO\�GLVWULEXWHG�EDVHG�RQ�HVWLPDWHG�DPRXQW
RI�RLO�LQ�HDFK�DUHD���7KH�SHDW�PRVV�ZDV�VSUHDG�E\�KDQG
E\� WKUHH� WR� ILYH� SHUVRQV�� VWDQGLQJ� XSZLQG�� � � ,Q� VRIW
VXEVWUDWH�WKH�SHDW�ZDV�PL[HG�ZLWK�JUDYHO��DQG�WKHQ�WKH
JUDYHO�SHDW�RLO� PL[� ZDV� UHPRYHG� E\� VKRYHO�� � � ,Q
SUDFWLFH�� WKH� \LHOG� RI� RLO� DQG� HIIHFWLYHQHVV� LQFUHDVHG
ZKHQ� WKH� SHDW�ZDV� VSUHDG� SHULRGLFDOO\� LQ� ILQH� OD\HUV�
7KH� SHDW� ZDV� DOVR� HIHFWLYH� LQ� DEVRUELQJ� RLO� LQ� VPDOO
SXGGOHV����8VH�RI�SHDW�PRVV�ZDV�DOVR�KHOSIXO�RQ�VWLFN\
RLO� FRDW�RQ� KDUG� VXEVWUDWH� ERXOGHUV� DQG� ODUJH� FREEOH�
6FUDSHUV� DQG� ZLUH� EUXVKHV� ZHUH� SULPDULO\� XVHG� WR
UHPRYH�VWLFN\�FRDW��7KHQ�SHDW�ZDV�UXEEHG�LQ�E\�KDQG�
DEVRUELQJ� UHPDLQLQJ� ILOP�� $OO� SHDW� ZDV� FROOHFWHG� WR
WKH�H[WHQW�SRVVLEOH�

Cadavers.  $V�SUHGLFWHG��RYHU�������RLOHG�IXU�VHDOV
GLHG� GXULQJ� WKH� FRXUVH� RI� WKH� FOHDQXS�� � (LJKW



³FHPHWHULHV´�LQODQG�RI�WKH�IRXU�PRVW�FRQWDPLQDWHG�DQG
SRSXODWHG�VKRUHOLQH�VHJPHQWV�ZHUH�XVHG�WR�FROOHFW�DQG
WUHDW� FDGDYHUV�� � 7KH� ³FHPHWHULHV´� ZHUH� ORFDWHG� RQO\
RYHU� GHSUHVVLRQV� ZLWK� D� VROLG� �QRQ�SRURXV��� URFN\
EDVH�� � 'HDG� IXU� VHDOV� ZHUH� SODFHG� EHWZHHQ� OD\HUV� RI
TXLFNOLPH�DQG��ZKHUH�DSSURSULDWH��VXUURXQGHG�E\�ORZ
URFN�ZDOOV���,W�ZDV�H[SHFWHG�WKDW�WKH�TXLFNOLPH�ZRXOG
UDSLGO\�GHFRPSRVH�WKH�VRIW�WLVVXH�DQG�DOVR�GHJUDGH�WKH
DWWDFKHG�RLO���(DFK�FHPHWHU\�ZDV�ILWWHG�ZLWK�D�WDOO�IODJ
SROH� REVHUYDEOH� IURP� D� ORQJ� GLVWDQFH�� � 2Q� WZR
RFFDVLRQV��FDGDYHUV�ZHUH�EXUQHG�RYHU�GULIWZRRG�ILUHV�

Rehabilitation.  'HVSLWH� WKH� DJUHHPHQW� QRW� WR
UHKDELOLWDWH� RLOHG� IXU� VHDOV�� VHYHUDO� QRQ�JRYHUQPHQW
RUJDQL]DWLRQV� �1*2V�� LQVLVWHG� RQ� VRPH� DQLPDO
FOHDQXS� DFWLYLW\�� � 2I� ��� SXSV� WUDQVIHUUHG� WR� WKUHH
1*2V�IRU�FOHDQLQJ��RQO\�WKUHH������VXUYLYHG�LQWR�ODWH
0DUFK��3RQFH�GH�/HRQ��������

Results of the cleanup.  9LGHR� DQG� SKRWRJUDSKV
WDNHQ�DW� WKH�HQG�RI� WKH�FOHDQXS�SHULRG� LQ� ODWH�0DUFK�
������ VKRZ� GUDPDWLF� GLIIHUHQFHV� DQG� GRFXPHQW� WKH
HIIHFWLYHQHVV� RI� WKH� FOHDQXS�� � 3DLUHG� EHIRUH�DIWHU
ODQGVFDSH�DQG�FORVH�XS�SKRWRV�VKRZ�KRZ�GDUN��FRDWHG
DQG� VWDLQHG� URFNV� DQG� RXWFURSV� ZHUH� WUDQVIRUPHG� WR
OLJKW�FRORUHG�VXUIDFHV��3RQFH�GH�/HRQ��������
)XU� VHDOV� ZHUH� UDUHO\� GLVWXUEHG� E\� WKH� FOHDQXS

SURFHVV��� �7KLV�ZDV�HYLGHQW� LQ�SKRWRJUDSKV�DQG�YLGHR
WDNHQ� GXULQJ� WKH� FRXUVH� RI� WKH� FOHDQXS� DQG� UHYLHZHG
E\�WKH�DXWKRUV���)RU�H[DPSOH��LQ�FRQWUDVW�WR�WKH�W\SLFDO
VKRUHOLQH�VFHQH�VKRZLQJ�GR]HQV�WR�KXQGUHGV�RI�SHRSOH
DQG� WUDFWRUV�� � FOHDQXS� VFHQHV� RI� ,VOD� GH� /RER� VKRZ
PDLQO\�QXPHURXV�VFDWWHUHG�JURXSV�RI�IXU�VHDOV�DQG�VHD
OLRQV�DQG�RFFDVLRQDOO\�RQH��WZR��RU�WKUHH�SHRSOH�LQ�WKH
IRUHJURXQG�
$�PLQLPDO�DPRXQW�RI�ZDVWH�PDWHULDO�ZDV�JHQHUDWHG

DQG� WUDQVSRUWHG� WR� VKRUH�� � 2LO� EXUQLQJ� DQG� LQ�VLWX
FHPHWHULHV� JUHDWO\� UHGXFHG� ZDVWH� JHQHUDWLRQ� DQG
DWWHQGDQW�KDQGOLQJ�SUREOHPV�RQ�WKH�PDLQODQG�
7KXV�� WKH� FOHDQXS� UHVSRQVH�ZDV� TXLHWO\� DQG� FDOPO\

FRPSOHWHG�LQ�RQH��DQG�RQH�KDOI�PRQWKV���,QWHUQDWLRQDO
UHSUHVHQWDWLYHV�UHYLVLWHG�8UXJXD\�RQ�VHYHUDO�RFFDVLRQV
IROORZLQJ�WKH�VSLOO�DQG�FOHDQXS���5HSUHVHQWDWLYHV�IURP
12$$¶V� 1DWXUDO� 5HVRXUFH� 'DPDJH� $VVHVVPHQW
&HQWHU� YLVLWHG� WKH� VLWH� LQ� HDUO\� )HEUXDU\� ������ RQH
\HDU� DIWHU� WKH� VSLOO� �&KDSPDQ� HW� DO��� ������� � � 7KH\
REVHUYHG�WKDW�WKH�FDGDYHUV�LQ�WKH�FHPHWHULHV�KDG�EHHQ
FRPSOHWHO\�GHJUDGHG� WR�ZKLWH� IODN\�ERQHV�� �7KH�RQO\
FRQFHUQ�QRWHG�ZDV� WKDW� WKH�FRPELQDWLRQ�RI�TXLFNOLPH
DQG� 6SKDJ�VRUE� GXULQJ� WKH� GHFD\� SURFHVV� OHDG� WR
H[WUHPHO\� KLJK� WHPSHUDWXUHV� DQG� D� SRWHQWLDO� IRU
VSRQWDQHRXV�FRPEXVWLRQ�

Impact on the seal and sea lion populations.  $V
SUHGLFWHG�� IHZ� RI� WKH� ������� WR� ������ VHD� OLRQV� �O.
byronia��� LQFOXGLQJ� SXSV�� ZHUH� RLOHG� RU� RWKHUZLVH
GDPDJHG�E\� WKH�VSLOO�� ,Q�SDUW�� WKLV�PD\�EH�GXH� WR� WKH
IDFW�WKDW�PXFK�RI�WKHLU�SRSXODWLRQ�ZDV�RQ�WKH�SURWHFWHG
�XQRLOHG��VLGH�RI�WKH�LVODQG��/HYLQH�HW�DO���������3RQFH
GH�/HRQ��������
$V� RI� 0DUFK� ���� ������ 3RQFH� GH� /HRQ� ������

UHSRUWHG� WKDW� ��� ���� GHDG� IXU� VHDO� SXSV� KDG� EHHQ
FROOHFWHG���7KH�DFWXDO�PRUWDOLW\�ZDV�SUHVXPDEO\�KLJKHU
WKDQ� WKLV�� �/HYLQH� HW� DO�� ������� SUHGLFWHG� WKDW�� LI� SXS
RLOLQJ�ZDV������LQ�WKH�PRVW�RLOHG�DUHDV��XS�WR������
SXSV�PLJKW� GLH�� � 7KLV� ³ZRUVW�FDVH´�ZRXOG� KDYH� EHHQ

DERXW� ���� RI� WKH� WRWDO� �������� SXS� \HDU� FODVV� RI
�������DQLPDOV��� �$V�RI� WKLV�ZULWLQJ��DQDO\VWV�DUH�VWLOO
ZRUNLQJ� ZLWK� WKH� GDWD�� � +RZHYHU�� UHFRYHU\� RI� WKH
SRSXODWLRQ�RYHU� WKH� QH[W� VHYHUDO� \HDUV� LV� H[SHFWHG� WR
EH� JRRG�� � 7KLV� 6RXWK� $PHULFDQ� IXU� VHDO� FRORQ\� KDV
EHHQ� H[SDQGLQJ� GXULQJ� WKH� SDVW� GHFDGH�� � 7KH� QDWXUDO
DQQXDO�SXS�PRUWDOLW\�LV�DERXW�����RI�SURGXFWLRQ���7KH
FRORQ\� KDV� DOVR� H[SHULHQFHG� KDUYHVWLQJ� PRUWDOLW\� LQ
WKH� SDVW� IRXU� KXQGUHG�SOXV� \HDUV� �3RQFH� GH� /HRQ�
������� � � )URP� ����� WR� ������ DERXW� ������ WR� �����
\HDUOLQJV�DQG�SXSV�ZHUH�KDUYHVWHG�DQQXDOO\��/HYLQH�HW
DO�����������7KLV�LV�ZLWKLQ�WKH�UDQJH�RI�PRUWDOLW\�FDXVHG
E\�WKLV�RLO�VSLOO�� �7KXV�� WKH�SURVSHFWV�IRU�UHFRYHU\�DUH
JRRG���0RQLWRULQJ�LV�XQGHUZD\�WR�GRFXPHQW�WKLV�

Conclusion and implications for other fur seal
rookeries

$OWKRXJK�WKRXVDQGV�RI�IXU�VHDO�SXSV�GLHG�GXULQJ�WKLV
RLO�VSLOO�� WKH�UHVSRQVH�VKRXOG�EH�FRQVLGHUHG�D� VXFFHVV
EHFDXVH� LW�DGGHG�QR�DGGLWLRQDO� VWUHVV� WR� WKH� VLWXDWLRQ�
0LQLPL]LQJ� KXPDQ� DFWLYLW\�� RYHUIOLJKWV�� DQG� XVH� RI
KHDY\� HTXLSPHQW� UHVXOWHG� LQ� QR� KHUGLQJ� RU� VWDPSHGH
DFWLYLW\�RU�RWKHU�VRXUFHV�RI�VWUHVV����7UHDWPHQW�RI�ZDVWH
PDWHULDO� DQG� FDGDYHUV� RQ� VLWH� UHVXOWHG� LQ� PLQLPDO
ZDVWH�JHQHUDWLRQ�DQG�WUDQVSRUW���0RUWDOLW\�LQ�WKH�UDQJH
RI� QDWXUDO� DQG� KDUYHVW� PRUWDOLW\� VXJJHVWV� WKDW� WKH
SURVSHFWV�IRU�SRSXODWLRQ�UHFRYHU\�DUH�JRRG�
)XU�VHDO�FRORQLHV� LQ�1RUWK�$PHULFD�DQG�RWKHU�SDUWV

RI� WKH�ZRUOG�DUH�DOVR�DW� ULVN�RI� LQMXU\� IURP�RLO� VSLOOV�
2YHU� VHYHQW\� SHUFHQW� RI� WKH� ZRUOG� SRSXODWLRQ� RI
1RUWKHUQ�IXU�VHDO��Callorhinus ursinus��EUHHGV�RQ�WKH
3ULELORI� ,VODQGV�RI�$ODVND�� LQ� WKH� HDVWHUQ�%HULQJ�6HD�
2I� WKHVH�� DERXW� ���� EUHHG� RQ
6W��3DXO�,VODQG��10)6����������2YHU���������IHPDOHV�
�������� SXSV�� DQG� WHQV� RI� WKRXVDQGV� RI� MXYHQLOH� DQG
DGXOW� PDOH� IXU� VHDOV� DUH� DVKRUH� RQ� URRNHULHV� DQG
KDXORXWV�DW�WKH�SHDN�RI�WKH�UHSURGXFWLYH�VHDVRQ�� �'XH
WR� FRQFHQWUDWLRQ� RI� D� VLJQLILFDQW� SRUWLRQ� RI� WKH
QRUWKHUQ� IXU� VHDO� SRSXODWLRQ� LQ� WKLV� VPDOO� JHRJUDSKLF
DUHD�� RLO� VSLOOV� LQ� WKH� 3ULELORI� ,VODQGV� FRXOG� UHVXOW� LQ
FDWDVWURSKLF�� SRSXODWLRQ�OHYHO� LPSDFWV� DQG� SHUKDSV
WKUHDWHQ� WKH� VSHFLHV�� � 0DMRU� KDUERU� GHYHORSPHQW
SURMHFWV� RQ� ERWK� 6W�� 3DXO� DQG� 6W�� *HRUJH� LVODQGV� DUH
H[SHFWHG� WR� UHVXOW� LQ� GUDPDWLF� H[SDQVLRQ� LQ� ILVKLQJ
DFWLYLW\� QHDU� WKH� 3ULELORIV� LQ� WKH� QHDU� IXWXUH�� � 7KH
FRQFRPLWDQW� LQFUHDVH� LQ� ULVN� RI� RLO� VSLOOV�� LQFOXGLQJ
PXFK�KLJKHU�ULVN�RI�VSLOOV�RFFXUULQJ�GXULQJ�WKH�PRQWKV
ZKHQ� IXU� VHDOV� DUH� SUHVHQW� DQG� PRVW� YXOQHUDEOH� WR
LPSDFWV�� LV� RI� JUHDW� FRQFHUQ� WR� 12$$� UHVRXUFH
PDQDJHUV�
12$$¶V� 1DWLRQDO� 0DULQH� )LVKHULHV� 6HUYLFH� DQG

2IILFH� RI� 5HVSRQVH� DQG� 5HVWRUDWLRQ� DUH� FXUUHQWO\
GHYHORSLQJ�DQ�RLO�VSLOO�UHVSRQVH�VWUDWHJ\�IRU�SURWHFWLQJ
QRUWKHUQ� IXU� VHDOV� LQ� WKH� 3ULELORI� ,VODQGV�� � 7KH
UHPRWHQHVV� RI� WKLV� DQG� RWKHU� IXU� VHDO� URRNHU\� VLWHV
GHPDQGV� RQ�VLWH� SUHSDUHGQHVV�� � 7KH� QHZ� VWUDWHJ\� LV
H[SHFWHG�WR�UHO\�SULPDULO\�RQ�RQ�VLWH�SUHSDUHGQHVV�DQG
ORZ�WHFKQRORJ\� WHFKQLTXHV� DV� HPSOR\HG� DW� ,VOD� GH
/RERV��8UXJXD\�
,V� WKH� UHVSRQVH� LQ� 8UXJXD\� D� PRGHO� IRU� IXU� VHDO

FRQWLQJHQF\�SODQQLQJ�HOVHZKHUH��LQFOXGLQJ�WKH�3ULEORI



,VODQGV"��)URP�D�JHQHUDO�SRLQW�RI�YLHZ�ZH�EHOLHYH�WKH
DQVZHU�LV�\HV�� �7KH�8UXJXD\�H[SHULHQFHG�HPSKDVL]HG
WKH� LPSRUWDQFH� RI� PLQLPDO� KXPDQ� LQWHUIHUHQFH� DQG
PLQLPDO�ZDVWH� JHQHUDWLRQ�� � 7KHVH� DUH� WZR� JXLGHOLQHV
WKDW� VKRXOG�EH� LQFOXGHG� LQ� DQ\� ODUJH�PDULQH�PDPPDO
URRNHU\� FRQWLQJHQF\� SODQ�� �4XHVWLRQV�PD\� DULVH�ZLWK
UHVSHFW�WR�WKH�WUDQVIHUDELOLW\�RI�VSHFLILF�DVSHFWV�RI� WKH
UHVSRQVH�DW�,VOD�GH�/RERV���)RU�H[DPSOH��WKH�3ULELORIV
FOLPDWH�LV�OHVV�KRVSLWDEOH�WKDQ�8UXJXD\
V�WR�SURORQJHG
KXPDQ�H[SRVXUH���$QRWKHU�LV�WKH�W\SH�RI�RLO�RU�IXHO��LW
LV� XQOLNHO\� WKDW� WKH�3ULELORI� ,VODQGV�ZLOO� H[SHULHQFH� D
VSLOO�RI�FUXGH�RLO���+RZHYHU��VSLOOV�RI�IXHO�RLOV��%XQNHU
&��1R�����DQG�GLHVHO��KDYH�DOUHDG\�RFFXUUHG��:KLWQH\
DQG�<HQGHU��������DQG�PRUH�PD\�EH�H[SHFWHG�
5HVLGHQWV� QHDU� RWKHU� IXU� VHDO� FRORQLHV�� VXFK� DV� WKH

3ULELORI� ,VODQGV�� DUH� QDWXUDOO\� FRQFHUQHG� DERXW
SURWHFWLRQ�RI�WKHLU�VHDO�SRSXODWLRQV�DQG�DUH�OLNHO\�WR�EH
DPRQJ�WKRVH�RQ�VFHQH�DYDLODEOH�WR�DVVLVW�LQ�D�UHVSRQVH
DQG�FOHDQXS�DFWLYLW\�� �$W� WKH�3ULELORIV�DQG�HOVHZKHUH�
UHVLGHQWV� DQG�PDQDJHUV� VKRXOG�EH�PDGH�DZDUH�RI� WKH
UHVSRQVH�LQ�8UXJXD\�
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