
      Discover   
    the ocean. 
UnDerstanD  
  the Planet.
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(VWDEOLVKHG�LQ������DV�D�PDMRU�LQLWLDWLYH�RI�WKH�8QLYHUVLW\�RI�9LFWRULD��
2FHDQb1HWZRUNV�&DQDGD�RSHUDWHV�ZRUOG�OHDGLQJ�RFHDQ�REVHUYDWRULHV�IRU�
WKH�DGYDQFHPHQW�RI�VFLHQFH�DQG�WKH�EHQHȴW�RI�&DQDGD��7KH�1(3781(�DQG�
9(186�FDEOHG�REVHUYDWRULHV�FROOHFW�GDWD�RQ�SK\VLFDO��FKHPLFDO��ELRORJLFDO��
DQG�JHRORJLFDO�DVSHFWV�RI�WKH�RFHDQ�RYHU�ORQJ�WLPH�SHULRGV��VXSSRUWLQJ�
UHVHDUFK�RQ�FRPSOH[�(DUWK�SURFHVVHV�LQ�ZD\V�QRW�SUHYLRXVO\�SRVVLEOH��

7KH�1(3781(�UHJLRQDO�REVHUYDWRU\�DQG�9(186�FRDVWDO�REVHUYDWRU\�SURYLGH�
XQLTXH�VFLHQWLȴF�DQG�WHFKQLFDO�FDSDELOLWLHV�WKDW�SHUPLW�UHVHDUFKHUV�WR�
RSHUDWH�LQVWUXPHQWV�UHPRWHO\�DQG�UHFHLYH�GDWD�DW�WKHLU�KRPH�ODERUDWRULHV�
DQ\ZKHUH�RQ�WKH�JOREH�LQ�UHDO�WLPH��7KHVH�IDFLOLWLHV�H[WHQG�DQG�FRPSOHPHQW�
RWKHU�UHVHDUFK�SODWIRUPV�DQG�SURJUDPV��ZKHWKHU�FXUUHQWO\�RSHUDWLQJ�RU�
SODQQHG�IRU�IXWXUH�GHSOR\PHQW�

7KH�2FHDQ�1HWZRUNV�&DQDGD�ΖQQRYDWLRQ�&HQWUH��SUHYLRXVO\�FDOOHG�WKH�
21&�&HQWUH�IRU�(QWHUSULVH�DQG�(QJDJHPHQW�ȃRQH�RI�&DQDGDȇV�&HQWUHV�RI�
([FHOOHQFH�IRU�&RPPHUFLDOL]DWLRQ�DQG�5HVHDUFKȃSURPRWHV�WKH�DGYDQFHG�
WHFKQRORJLHV�GHYHORSHG�E\�1(3781(�DQG�9(186��

7KH�&DQDGLDQ�DQG�LQWHUQDWLRQDO�UHVHDUFK��HGXFDWLRQDO��DQG�RFHDQ�LQGXVWU\�
FRPPXQLWLHV�DUH�WKH�SULPDU\�GULYHUV�RI�2FHDQ�1HWZRUNV�&DQDGDȇV�VFLHQFH�
DQG�WHFKQRORJ\�SULRULWLHV�GHVFULEHG�LQ�WKLV�VWUDWHJLF�SODQ��3URSRVDOV�IRU�
REVHUYDWRU\�H[SDQVLRQ��HQKDQFHPHQW��DQG�WHFKQRORJLFDO�LQQRYDWLRQ�FRPH�
IURP�WKLV�VDPH�JOREDO�FRPPXQLW\��

7KLV�VWUDWHJLF�SODQ�VHWV�RXW�2FHDQ�1HWZRUNV�&DQDGDȇV�JRDOV�DQG�SULRULWLHV�
RYHU�WKH�QH[W�ȴYH�\HDUV������Ȃ�������$FKLHYLQJ�WKHVH�JRDOV�UHTXLUHV�WKDW�
RSHUDWLRQDO�IXQGV�DUH�VHFXUHG�DV�D�VWUDWHJLF�SULRULW\��

:KLOH�WKLV�VWUDWHJLF�SODQ�IRFXVHV�RQ�WKH�1(3781(�DQG�9(186�REVHUYDWRULHVȇ�
UHVHDUFK�DQG�FRPPHUFLDO�SRWHQWLDO��2FHDQ�1HWZRUNV�&DQDGDȇV�VFLHQWLȴF�DQG�
WHFKQRORJ\�IRRWSULQW�ZLOO�EH�H[SDQGHG�WKURXJK�FROODERUDWLRQV�ZLWK�RWKHU�
SURJUDPV�DQG�REVHUYDWRU\�HRUWV��

 

Andrew Bjerring 

Chair, Ocean Networks Canada Board of Directors
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introDUction

7KH�RFHDQ��FRYHULQJ�DSSUR[LPDWHO\�����RI�RXU�SODQHW��SURYLGHV�IRRG�DQG�UHVRXUFHV��

PRGHUDWHV�WKH�FOLPDWH��DQG�VXSSRUWV�PRVW�RI�WKH�OLIH�RQ�(DUWK��0XFK�RI�RXU�RFHDQ�LV�

XQH[SORUHG�DQG�SRRUO\�XQGHUVWRRG�DW�WKH�VDPH�WLPH�WKDW�LW�LV�EHLQJ�VWUHVVHG�DQG�WKUHDWHQHG�

E\�LQFUHDVLQJ�WHPSHUDWXUHV�DQG�GHFUHDVLQJ�S+��DFLGLȴFDWLRQ���QXWULHQW�DQG�SODVWLF�SROOXWLRQ��

DQG�RYHU�ȴVKLQJ��$UFWLF�VXPPHU�PLQLPXP�VHD�LFH�LV�DW�LWV�ORZHVW�UHFRUGHG�DHULDO�FRYHUDJH��

ULVLQJ�VHD�OHYHOV�DUH�WKUHDWHQLQJ�FRDVWDO�FRPPXQLWLHV��DQG�GLVDVWHUV�VXFK�DV�RLO�VSLOOV�DQG�

WVXQDPLV�DUH�WHVWLQJ�RFHDQ�DQG�KXPDQ�UHVLOLHQFH��8QGHUVWDQGLQJ�WKH�SDFH�RI�FOLPDWH�

FKDQJH�LQ�WKH�RFHDQ��KRZ�WKH�FKDQJH�LV�DHFWLQJ�RFHDQ�HFRV\VWHPV�DQG�KXPDQ�VRFLHW\�RQ�

VPDOO�DQG�ODUJH�VFDOHV��DQG�ZKDW�VWHSV�PLJKW�EH�WDNHQ�WR�PLWLJDWH�DGYHUVH�HHFWV�RI�FKDQJH�

LV�SDUDPRXQW�DQG�UHTXLUHV�LQFUHDVLQJO\�VRSKLVWLFDWHG�RFHDQ�PRQLWRULQJ�HRUWV��
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:LWK�DQ�RSHUDWLRQDO�OLIH�RI�PRUH�WKDQ����\HDUV��WKH�
8QLYHUVLW\�RI�9LFWRULDȇV�2FHDQ�1HWZRUNV�&DQDGD�
SURYLGHV�HVVHQWLDO�GDWD�UHTXLUHG�WR�DGGUHVV�
WKHVH�SUHVVLQJ�VFLHQWLȴF�DQG�SROLF\�LVVXHV��7KH�
LQQRYDWLYH�FDEOHG�LQIUDVWUXFWXUH�RI�WKH�1(3781(�
DQG�9(186�REVHUYDWRULHV�VXSSOLHV�FRQWLQXRXV�
SRZHU�DQG�ΖQWHUQHW�FRQQHFWLYLW\�WR�D�EURDG�VXLWH�
RI�VXEVHD�LQVWUXPHQWV�IURP�FRDVWDO�WR�GHHS�RFHDQ�
HQYLURQPHQWV��7KH�REVHUYDWRULHV�DUH�D�FUXFLDO�
LQYHVWPHQW�IRU�&DQDGD�DQG�XQLTXH�RQ�WKH�JOREDO�
VWDJH�EHFDXVH�WKH�ȴ[HG�LQIUDVWUXFWXUH�PDNHV�WKHVH�
GDWD�DYDLODEOH��IUHH�DQG�LQ�UHDO�WLPH��IURP�KXQGUHGV�
of instruments distributed across the most diverse 
RFHDQ�HQYLURQPHQWV�IRXQG�DQ\ZKHUH�RQ�(DUWK��
2FHDQ�1HWZRUNV�&DQDGD�LV�OHDGLQJ�WKH�JOREDO�

FRPPXQLW\�RI�FDEOHG�RFHDQ�REVHUYDWRULHV�DQG�
FRQWULEXWHV�VLJQLȴFDQWO\�WR�WKH�LQWHUQDWLRQDO�
RFHDQ�UHVHDUFK�DQG�REVHUYLQJ�HQWHUSULVH�E\�
SURYLGLQJ�LQIUDVWUXFWXUH�EHORZ�WKH�VHDȵRRU��RQ�
WKH�VHDȵRRU��DQG�LQ�WKH�ZDWHU�LQ�D�ZLGH�UDQJH�RI�
ocean environments. 
2FHDQ�1HWZRUNV�&DQDGD�LV�HVSHFLDOO\�ZHOO�VXLWHG�

WR�VXSSRUW�UHVHDUFK�WKDW�UHTXLUHV�FRQWLQXRXV�GDWD�
FROOHFWLRQ�IURP�D�GLYHUVH�DUUD\�RI�RFHDQ�SDUDPHWHUV�
RYHU�ORQJ�WLPH�SHULRGV��7KHVH�ORQJ�WHUP�GDWD�VHWV�
DUH�D�VWUDWHJLF�SULRULW\�IRU�2FHDQ�1HWZRUNV�&DQDGD�
EHFDXVH�RI�WKHLU�SLYRWDO�UROH�LQ�XQGHUVWDQGLQJ�

3

WKH�LPSDFWV�RI�FOLPDWH�FKDQJH�RQ�WKH�RFHDQ��
6XFK�FRQWLQXRXV�GDWD�FROOHFWLRQ�ȴOOV�LQ�JDSV�WKDW�
DUH�LQHYLWDEOH�ZKHQ�VDPSOLQJ�RQO\�VSRUDGLFDOO\�
E\�VXUIDFH�VKLSV��HQDEOLQJ�D�PRUH�FRPSOHWH�
XQGHUVWDQGLQJ�RI�RFHDQ�DQG�(DUWK�SURFHVVHV��5HDO�
WLPH�ȵRZ�RI�GDWD�WR�RQ�VKRUH�ODERUDWRULHV�DQG�GDWD�
FHQWUHV�SHUPLWV�UDSLG�DQDO\VLV�RI�LQIRUPDWLRQ�RQ�
QDWXUDO�KD]DUGV�VXFK�DV�HDUWKTXDNHV�DQG�WVXQDPLV��
%HFDXVH�WKH�FDEOHG�LQIUDVWUXFWXUH�LV�ȴ[HG�RQ�WKH�
VHDȵRRU��REVHUYDWRU\�GDWD�FROOHFWLRQ�LV�EHLQJ�
FRPSOHPHQWHG�ZLWK�HYHU�PRUH�VRSKLVWLFDWHG�PRELOH�
SODWIRUPV�VXFK�DV�JOLGHUV�DQG�XQPDQQHG�XQGHUVHD�
DQG�DHULDO�YHKLFOHV�

vision  
statement

To be a world leading  
organization that advances  
innovative science 
and technology

Mission  
statement

To enable transformative 
ocean observatory research 
for the advancement  
of science and technology 
DQG�IRU�WKH�EHQHȴW�RI�&DQDGD

strateGic 
Goals

ȏ���6HUYH�DQG�JURZ�WKH�XVHU�
FRPPXQLWLHV�

ȏ���'HOLYHU�UHOLDEOH�LQIUDVWUXFWXUH�
ȏ���([SDQG�LQQRYDWLRQ�WKURXJK�

commercialization and new 
technology
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7KH�2FHDQ�1HWZRUNV�&DQDGD�REVHUYDWRULHV�DUH�
DOO�DERXW�HQDEOLQJ�WKH�FRPPXQLW\�RI�XVHUV��+DYLQJ�
DQ�DFWLYH�JURXS�RI�FRPPLWWHG�RFHDQ�UHVHDUFKHUV�
LQ�&DQDGD�DQG�JOREDOO\�LV�NH\�WR�WKDW�VXFFHVV��7KH�
UHOLDELOLW\�RI�WKH�1(3781(�DQG�9(186�REVHUYDWRULHV�
DQG�WKH�HDVH�ZLWK�ZKLFK�VFLHQWLVWV�FDQ�SOXJ�WKHLU�
LQVWUXPHQWV�LQWR�WKH�FDEOHG�MXQFWLRQ�ER[HV�WR�
FRQGXFW�WKHLU�RZQ�H[SHULPHQWV�DUH�PDMRU�DVVHWV�
WKDW�HQFRXUDJH�EURDGHQLQJ�RI�WKH�XVHU�FRPPXQLW\��
7KH�WKUHH�VWUDWHJLF�JRDOV��FRQVROLGDWHG�IURP�WKH�
HVVHQWLDO�FRPSRQHQWV�RI�2FHDQ�1HWZRUNV�&DQDGDȇV�
�����SODQ��UHȵHFW�RXU�FRPPLWPHQW�WR�VHUYH�DQG�
H[SDQG�WKH�XVHU�FRPPXQLW\��GHOLYHU�UHOLDEOH�
LQIUDVWUXFWXUH��DQG�GULYH�LQQRYDWLRQ�WKURXJK�
FRPPHUFLDOL]DWLRQ�DQG�QHZ�WHFKQRORJ\��7KH�
RUJDQL]DWLRQ�DQG�VWD�DUH�VWUXFWXUHG�LQ�WKUHH�PDLQ�
JURXSV�WKDW�UHȵHFW�WKHVH�VWUDWHJLF�JRDOV�

7KLV�VWUDWHJLF�SODQ�IRU�2FHDQ�1HWZRUNV�&DQDGD�
ZDV�OHG�E\�WKH�VWD��ZLWK�VLJQLȴFDQW�LQSXW�E\�WKH�
XVHU�FRPPXQLW\�WKURXJK�WKH�1(3781(�DQG�9(186�
VFLHQFH�DGYLVRU\�FRPPLWWHHV�DQG�WKH�ΖQWHUQDWLRQDO�
6FLHQFH�$GYLVRU\�%RDUG��7KH�ODUJHU�VFLHQWLȴF�
FRPPXQLW\�FRPPHQWHG�RQ�GUDIWV�RI�WKLV�SODQ��
7KH�ȴUVW�SDUW�RI�WKH�VWUDWHJLF�SODQ�GHVFULEHV�WKH�

REVHUYDWRULHVȇ�EDFNJURXQGV�DQG�LQIUDVWUXFWXUHV��DV�
ZHOO�DV�KRZ�VFLHQWLȴF�UHVXOWV�ZLOO�FRQWULEXWH�WR�SXEOLF�
SROLF\�LVVXHV��$QRWKHU�VHFWLRQ�SURYLGHV�VFLHQWLȴF�
KLJKOLJKWV�IURP�WKH�ȴUVW�\HDUV�RI�RXWSXW�IURP�WKH�
REVHUYDWRULHV��$�PDMRU�SDUW�RI�WKLV�VWUDWHJLF�SODQ�
OD\V�RXW�WKH�PDLQ�2FHDQ�1HWZRUNV�&DQDGD�VFLHQWLȴF�
WKHPHV�DQG�SULRULW\�TXHVWLRQV�IRU�WKH�QH[W�IRXU�
\HDUV��7KH�IRXU�WKHPHV�DUH��
ȏ� 8QGHUVWDQGLQJ�+XPDQ�ΖQGXFHG�&KDQJH�LQ�WKH�
1RUWKHDVW�3DFLȴF�2FHDQ

ȏ� /LIH�LQ�WKH�1RUWKHDVW�3DFLȴF�2FHDQ�DQG�6DOLVK�6HD
ȏ� ΖQWHUFRQQHFWLRQV�$PRQJ�WKH�6HDȵRRU��2FHDQ��
DQGb$WPRVSKHUH

ȏ� 6HDȵRRU�DQG�6HGLPHQW�LQ�0RWLRQ�

7KH�ODVW�WZR�VHFWLRQV�RI�WKLV�SODQ�GHVFULEH�2FHDQ�
1HWZRUNV�&DQDGDȇV�LQQRYDWLRQ�HRUWV�DQG�VWUDWHJLHV�
IRU�JURZLQJ�LWV�XVHU�FRPPXQLW\�
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ocean
networks

canada  
observatories
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2FHDQ�1HWZRUNV�&DQDGDȇV�venUs�ZDV�WKH�
ZRUOGȇV�ȴUVW�FDEOHG�VHDȵRRU�REVHUYDWRU\�WR�
HQDEOH�UHVHDUFKHUV�DQ\ZKHUH�WR�FRQQHFW�LQ�UHDO�
WLPH�WR�XQGHUVHD�H[SHULPHQWV�DQG�REVHUYDWLRQV��
2SHUDWLRQV�EHJDQ�LQ�HDUO\������ZLWK�D�VKRUW�DUUD\�
LQ�9DQFRXYHU�ΖVODQGȇV�6DDQLFK�ΖQOHW��D�VHDVRQDOO\�
DQR[LF�IMRUG��6DDQLFK�ΖQOHW�KRVWV�D�VLQJOH�QRGH�LQ�
���bP�ZDWHU�GHSWK��9(186�H[SDQGHG�LQWR�WKH�
6WUDLW�RI�*HRUJLD��ZKLFK�OLHV�EHWZHHQ�WKH�FLW\�RI�
9DQFRXYHU�RQ�WKH�PDLQODQG�DQG�9DQFRXYHU�ΖVODQG��
ΖW�KDV�QRGHV�DW����bP�DQG����bP�ZDWHU�GHSWK�DQG�
D�VSHFLDO�H[WHQVLRQ�LQWR�WKH�)UDVHU�5LYHU�GHOWD��

$ERXW����LQVWUXPHQWV�DUH�UHSRUWLQJ�VHDȵRRU�DQG�
ZDWHU�FROXPQ�FRQGLWLRQV�RQ�D������EDVLV��2FHDQ�
1HWZRUNV�&DQDGD�LV�H[WHQGLQJ�9(186�VHDȵRRU�
instrumentation and integrating roving and 
VKRUH�EDVHG�SODWIRUPV��LQFOXGLQJ�JOLGHUV��IHUULHV��
DQG�&2'$5�VXUIDFH�FXUUHQWV��7KHVH�V\VWHPV�ZLOO�
WUDQVLWLRQ�WR�RSHUDWLRQV�WKURXJK�������

nePtUne��WKH�ODUJHVW�FDEOHG�RFHDQ�REVHUYDWRU\��
IROORZHG�9(186�DIWHU�IXQGLQJ�EHJDQ�LQ�������
1(3781(�GHYHORSHG�GHSOR\PHQW�UHTXLUHPHQWV�
VSDQQLQJ�D�ZLGH�UDQJH�RI�RFHDQ�HQYLURQPHQWV��
IURP�WKH�ZDYH�GRPLQDWHG�FRDVW��WR�JDV�YHQWLQJ�
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3ULPDU\�LQIUDVWUXFWXUH�RI�2FHDQ�1HWZRUNV�&DQDGDȇV�
nePtune and venuS observatories. 

VHDȵRRU�DUHDV��WR�GHHSZDWHU�K\GURWKHUPDO�YHQWV��
ΖQ�������DQ�����NP�ORQJ�VHDȵRRU�FDEOH�ZDV�LQVWDOOHG�
IURP�9DQFRXYHU�ΖVODQG�DFURVV�WKH�FRQWLQHQWDO�
VKHOI�LQWR�WKH�GHHS�VHD��2EVHUYDWRU\�QRGHV�ZHUH�
LQVWUXPHQWHG�RQ�WKH�FRQWLQHQWDO�VKHOI�DW�)ROJHU�
3DVVDJH��DW����P�DQG�����P�ZDWHU�GHSWK���WKH�
FRQWLQHQWDO�VORSH�DW�&OD\RTXRW�6ORSH��SUHYLRXVO\�
FDOOHG�2FHDQ�'ULOOLQJ�3URJUDP�>2'3@�6LWH������
DQG�%DUNOH\�&DQ\RQ��PLG�SODWH�DW�&DVFDGLD�%DVLQ�
�SUHYLRXVO\�FDOOHG�2'3�6LWH��������DQG�RQ�WKH�FUHVW�
RI�WKH�(QGHDYRXU�6HJPHQW�RI�WKH�-XDQ�GH�)XFD�
5LGJH��$�VL[WK�VLWH�DW�0LGGOH�9DOOH\�LV�FDEOHG�IRU�
IXWXUH�GHYHORSPHQW��$�VKRUH�VWDWLRQ�DW�3RUW�$OEHUQL�
RQ�9DQFRXYHU�ΖVODQG�UHOD\V�GDWD�YLD�ȴEUH�RSWLF�FDEOH�
WR�WKH�8QLYHUVLW\�RI�9LFWRULD��2SHUDWLRQV�EHJDQ�LQ�
�����DQG�RYHU�����LQVWUXPHQWV�RQ�WKH�1(3781(�

REVHUYDWRU\�DUH�QRZ�SURYLGLQJ�UHDO�WLPH�GDWD�
over the internet.

nePtune and venuS share the same 
GDWD�PDQDJHPHQW�DQG�DUFKLYH�V\VWHP�FDOOHG�
oceans 2.0��ΖW�SURYLGHV�XVHUV�ZLWK�RSHQ�DFFHVV�
WR�UHDO�WLPH�DQG�DUFKLYHG�GDWD�DQG�VXSSRUWV�D�
FROODERUDWLYH�ZRUN�HQYLURQPHQW��7KH�8QLYHUVLW\�RI�
6DVNDWFKHZDQ�KRVWV�WKH�REVHUYDWRULHVȇ�GDWD�EDFNXS�
V\VWHP��ZKLFK�FROOHFWV�a���WHUDE\WHV�SHU�\HDU��
ΖQ�������2FHDQ�1HWZRUNV�&DQDGD�ZDV�DZDUGHG�

IXQGV�WR�HVWDEOLVK�D�)HGHUDO�&HQWUH�RI�([FHOOHQFH�IRU�
&RPPHUFLDOL]DWLRQ�DQG�5HVHDUFKȃWKH�21&�&HQWUH�
IRU�(QWHUSULVH�DQG�(QJDJHPHQWȃWR�GHYHORS�WKH�
FRPPHUFLDO�DQG�RXWUHDFK�RSSRUWXQLWLHV�FUHDWHG�
E\�WKH�VXEVHD�QHWZRUNV��1RZ�LQ�LWV�WKLUG�\HDU�RI�
RSHUDWLRQ��WKH�&HQWUH�ZDV�UHFHQWO\�UHQDPHG�WKH�

%DWK\PHWU\�'DWD�6RXUFHV��6DDQLFK�ΖQOHW�DQG�6WUDLJKW�RI�*HRUJLD�EDWK\PHWU\�IURP�&DQDGLDQ�+\GURJUDSKLF�6HUYLFH��86*6�&DVFDGLD�'(0�UHSRUW���������8QLYHUVLW\�RI�
:DVKLQJWRQ��8:���6FKRRO�RI�2FHDQRJUDSK\��5�9bThomas G. Thompson��PXOWLEHDP�FUXLVH�GDWD�Ȃ�IXQGLQJ�SURYLGHG�E\�.(&.�)RXQGDWLRQ�DQG�8:��3ODWH�%RXQGDULHV��
$GDSWHG�IURP�'UDJHUW�HW�DO���������Science��GRL���������VFLHQFH����������0DS�&UHDWLRQ��&HQWHU�IRU�(QYLURQPHQWDO�9LVXDOL]DWLRQ��8:�6FKRRO�RI�2FHDQRJUDSK\�
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onc innovation centre��DQG�LW�LV�FUHDWLQJ�
QDWLRQDO�DQG�LQWHUQDWLRQDO�SDUWQHUVKLSV�ZLWK�
LQGXVWU\�DQG�DFDGHPLD�LQ�DOO�IRXU�RI�LWV�PDLQ�
WDUJHW�DUHDVȃRFHDQ�VHQVRU�WHFKQRORJLHV��
RFHDQ�REVHUYLQJ�V\VWHP�WHFKQRORJLHV��GLJLWDO�
LQIUDVWUXFWXUH��DQG�SXEOLF�HQJDJHPHQWȃ
WKHUHE\�GHYHORSLQJ�RSSRUWXQLWLHV�WR�EXLOG�
XSRQ�&DQDGDȇV�OHDGHUVKLS�LQ�RFHDQ�REVHUYLQJ�
WHFKQRORJLHV��7KH�&HQWUH�H[SDQGHG�21&ȇV�UHDFK�
LQ������ZLWK�WKH�VXFFHVVIXO�LQVWDOODWLRQ�RI�D�
PLQL�REVHUYDWRU\�LQ�&DPEULGJH�%D\��1XQDYXW��
)XUWKHU�H[SDQVLRQ�WR�RWKHU�DUHDV�RI�WKH�
$UFWLF�LV�DQWLFLSDWHG�
2FHDQ�1HWZRUNV�&DQDGD�RSHUDWHV�

and manages the nePtune and venuS 
REVHUYDWRULHV�RQ�EHKDOI�RI�WKH�8QLYHUVLW\�RI�
9LFWRULD��WKH�OHDG�LQVWLWXWLRQ�IRU�D�QDWLRQDO�
FRQVRUWLXP�RI�XQLYHUVLWLHV�DQG�SDUWQHU�
RUJDQL]DWLRQV��7KH�IDFLOLW\�LV�D�PDMRU�QDWLRQDO�
DQG�SURYLQFLDO�LQYHVWPHQW�UHTXLULQJ�VXEVWDQWLDO�
DQQXDO�RSHUDWLQJ�IXQGLQJ�DQG�VXSSRUW�IURP�
JRYHUQPHQW��XQLYHUVLW\��DQG�SDUWQHU�DJHQFLHV�
WR�DFKLHYH�LWV�VFLHQWLȴF�JRDOV�DQG�WR�JHQHUDWH�
EHQHȴWV�IRU�%ULWLVK�&ROXPELD�DQG�DOO�RI�&DQDGD��
2FHDQ�1HWZRUNV�&DQDGDȇV�PRUH�WKDQ���bVWD�
PHPEHUV�LQFOXGH�VFLHQWLVWV��HQJLQHHUV��
WHFKQLFLDQV��DQG�VXSSRUW�VWD�ZKR�DUH�IRFXVHG�
RQ�GHOLYHULQJ�RFHDQ�REVHUYDWRU\�GDWD�DQG�
SURGXFWV�WR�WKH�QDWLRQDO�DQG�LQWHUQDWLRQDO�
FRPPXQLW\�RI�UHVHDUFKHUV��HGXFDWRUV��
PDQDJHUV��DQG�SROLF\�PDNHUV�GUDZQ�IURP�WKH�
DFDGHPLF��JRYHUQPHQW��DQG�SULYDWH�VHFWRUV��
*LYHQ�WKH�KLJKO\�VSHFLDOL]HG�QDWXUH�RI�WKH�
VXEVHD�DQG�FRPPXQLFDWLRQV�LQIUDVWUXFWXUH��WKH�
FRPELQHG�H[SHUWLVH�RI�WKLV�JURXS�LV�XQLTXH�LQ�
&DQDGD�DQG�WKH�ZRUOG��

7

onc impact on Public Policy
 

7KH�2FHDQ�1HWZRUNV�&DQDGD�REVHUYDWRULHV�
IDFLOLWDWH�UHVHDUFK�WKDW�DGGUHVVHV�LPSRUWDQW�
VFLHQFH�TXHVWLRQV��2FHDQ�1HWZRUNV�&DQDGD�ZLOO�
GLVVHPLQDWH�UHVXOWV�UHOHYDQW�WR�QDWLRQDO�DQG�
LQWHUQDWLRQDO�SROLF\�SULRULWLHV�RQ�WRSLFV�VXFK�DV�
KD]DUG�PLWLJDWLRQ��FOLPDWH�FKDQJH�DGDSWDWLRQ�DQG�
PLWLJDWLRQ��RFHDQ�KHDOWK�HYDOXDWLRQ��UHQHZDEOH�
UHVRXUFH�DVVHVVPHQW��VRYHUHLJQW\�DQG�VHFXULW\�
LVVXHV��DQG�VRFLRHFRQRPLF�GHYHORSPHQW��5HVHDUFK�
RXWFRPHV�WKDW�PD\�EH�XVHG�IRU�SXEOLF�SROLF\�
SXUSRVHV�ZLOO�EH�FRQVLGHUHG�ZKHQ�HYDOXDWLQJ�ODUJH�
FDSLWDO�DQG�RSHUDWLQJ�IXQG�H[SHQGLWXUHV��
2FHDQ�1HWZRUNV�&DQDGDȇV�SROLF\�PDQGDWH�

KDV�WZR�SULPDU\�DQG�FRPSOHPHQWDU\�REMHFWLYHV��
����WR�H[SHGLWH�WKH�WUDQVODWLRQ�RI�UHVHDUFK�UHVXOWV�
IURP�2FHDQ�1HWZRUNV�&DQDGD�SURJUDPV�WR�LQIRUP�
WKH�GHYHORSPHQW�RI�RFHDQ�UHODWHG�SXEOLF�SROLF\�DW�
ERWK�WKH�SURYLQFLDO�DQG�IHGHUDO�OHYHOV�LQ�&DQDGD��
ZKLOH�UHFRJQL]LQJ�WKDW�PDQ\�LVVXHV�DUH�JOREDO�LQ�
VFRSH��H[WHQG�EH\RQG�QDWLRQDO�ERXQGDULHV�DQG�
����WR�FUHDWH�RSSRUWXQLWLHV�IRU�JRYHUQPHQW�IXQGLQJ�
DQG�VXSSRUW�RI�RXU�UHVHDUFK�SURJUDPV�WR�DGYDQFH�
VWXGLHV�WKDW�PXWXDOO\�EHQHȴW�VFLHQFH�REMHFWLYHV�
DQG�SROLF\�SULRULWLHV��
7R�PHHW�SROLF\�REMHFWLYHV��2FHDQ�1HWZRUNV�

&DQDGD�ZLOO�HVWDEOLVK�VWURQJ�SDUWQHUVKLSV�ZLWK�
IHGHUDO�DQG�SURYLQFLDO�VFLHQFH�EDVHG�GHSDUWPHQWV�
DQG�DJHQFLHV��6%'$V���2FHDQ�1HWZRUNV�&DQDGD�
ZLOO�FDUHIXOO\�DQG�FULWLFDOO\�DVVHVV�WKH�DOLJQPHQW�
RI�LWV�VFLHQWLȴF�SURJUDPV�ZLWK�WKH�HYLGHQFH�EDVHG�
SROLF\�QHHGV�RI�6%'$V��ΖW�LV�DOVR�LPSRUWDQW�WR�
FRQGXFW�UHVHDUFK�LQ�FROODERUDWLRQ�ZLWK�VRFLDO�
VFLHQWLVWV�WR�LPSURYH�NQRZOHGJH�WUDQVIHU�IURP�
2FHDQ�1HWZRUNV�&DQDGDȇV�FRPPXQLW\�UHVHDUFK�
UHVXOWV�IRU�WKH�SXEOLF�JRRG��
)LUVW�DQG�IRUHPRVW��WKH�2FHDQ�1HWZRUNV�

&DQDGD�REVHUYDWRULHV�DUH�HQDEOLQJ�SODWIRUPV�
for ocean monitoring and research conducted 
E\�WKH�LQWHUQDWLRQDO�VFLHQWLȴF�FRPPXQLW\��2FHDQ�
1HWZRUNV�&DQDGD�ZLOO�GHYHORS�FORVH�FROODERUDWLRQV�
ZLWK�WKLV�FRPPXQLW\�WR�PD[LPL]H�WKH�RYHUDOO�
SXEOLF�EHQHȴWV�DQG�SROLF\�LPSDFWV�RI�WKH�UHVHDUFK�
DV�GHVFULEHG�LQ�WKH�6FLHQFH�3ODQ�VHFWLRQ�



88

research
hiGhliGhts

$�GLYHUVH�LQWHUQDWLRQDO�VFLHQWLȴF�FRPPXQLW\�GHȴQHG�&DQDGDȇV�
1(3781(�DQG�9(186�REVHUYDWRULHVȇ�UHVHDUFK�WKHPHV��+HUH�ZH�
VXPPDUL]H�VRPH�RI�WKH�VFLHQWLȴF�DFFRPSOLVKPHQWV�IDFLOLWDWHG�
E\�WKLV�XQLTXH�LQWHUQDWLRQDO�IDFLOLW\�
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Gas hyDrate oUtcroPs.  
Wally��DQ�ΖQWHUQHW�FRQWUROOHG�VHDȵRRU�
FUDZOHU�UHJXODUO\�VXUYH\V�WKH�VHDȵRRU�
ZKHUH�K\GUDWHV�RXWFURS�

tsUnaMi stUDies. 
%RWWRP�SUHVVXUH�UHFRUGHUV�
FDSWXUH�WVXQDPL�VLJQDOV�DV�
WKH\�DSSURDFK�ODQG�

stUDies of Gas hyDrate oUtcroPs 
with an internet-controlleD 
BottoM crawler

&KDQJHV�LQ�JDV�K\GUDWHV�GHWHFWHG�E\�LQVWUXPHQWV�
LQVWDOOHG�DW�DQ�2FHDQ�1HWZRUNV�&DQDGD�QRGH�LQ�
%DUNOH\�&DQ\RQ�RQ�WKH�FRQWLQHQWDO�VORSH�LQGLFDWH�
KLJK�FRQFHQWUDWLRQV�DW�DQG�EHQHDWK�WKH�VHDȵRRU��
ΖI�VHDZDWHU�WHPSHUDWXUHV�ZDUP��WKHVH�K\GUDWHV�
ZLOO�VXEOLPDWH��WUDQVIRUP�IURP�VROLG�SKDVH�WR�JDV���
SHUPLWWLQJ�PHWKDQHȃD�SRWHQW�JUHHQKRXVH�JDVȃWR�
HVFDSH�IURP�WKH�VHDȵRRU�LQWR�WKH�ZDWHU�FROXPQ�DQG�
SRWHQWLDOO\�LQWR�WKH�DWPRVSKHUH��Wally��DQ�ΖQWHUQHW�
FRQWUROOHG�VHDȵRRU�FUDZOHU�FRQQHFWHG�WR�WKH�%DUNOH\�
&DQ\RQ�QRGH�E\�D����P�WHWKHU�DQG�HTXLSSHG�
ZLWK�FDPHUDV��PLFURSURȴOHUV��DQG�RWKHU�VHQVRUV��
UHJXODUO\�VXUYH\V�WKH�VHDȵRRU�ZKHUH�K\GUDWHV�
RXWFURS��7KHVH�GDWD��FRPELQHG�ZLWK�FXUUHQW�PHWHU�
PHDVXUHPHQWV��LQGLFDWH�WKDW�PHWKDQH�UHOHDVH�
LQFUHDVHV�ZKHQ�ERWWRP�FXUUHQWV�VWUHQJWKHQ��VXFK�
DV�GXULQJ�VWRUPV��7KXV��VXEPDULQH�FDQ\RQV�WKDW�
GLVSOD\�KLJK�K\GURG\QDPLF�DFWLYLW\�FDQ�EHFRPH�NH\�
DUHDV�RI�HQKDQFHG�VHHSDJH�DV�D�UHVXOW�RI�HPHUJLQJ�
ZHDWKHU�SDWWHUQV�GXH�WR�FOLPDWH�FKDQJH��

tsUnaMi stUDies

+LJKO\�VHQVLWLYH�ERWWRP�SUHVVXUH�UHFRUGHUV�
GHYHORSHG�DW�WKH�1DWXUDO�5HVRXUFHV�&DQDGD�
3DFLȴF�*HRVFLHQFH�&HQWUH�DUH�SDUW�RI�D�WVXQDPL�
DUUD\�GHSOR\HG�RQ�WKH�1(3781(�REVHUYDWRU\�
WKDW�VWUHWFKHV�IURP�WKH�GHHS�RFHDQ�WR�WKH�LQQHU�
FRQWLQHQWDO�VKHOI��7KLV�UHDO�WLPH�WVXQDPL�PRQLWRULQJ�
V\VWHP�FDSWXUHG�VLJQDOV�IURP�WKH�6HSWHPEHU������
6DPRDQ��0Z� �������)HEUXDU\������&KLOHDQ��0Z� �������
DQG�$SULO������7ďKRNX��0Z� ������HDUWKTXDNHV�DQG�
WVXQDPLV��5DSLG��UHDO�WLPH�FDOFXODWLRQV�DOORZHG�
SUHFLVH�GHWHUPLQDWLRQ�RI�WVXQDPL�ZDYH�VSHHG��
GLUHFWLRQ��DQG�DPSOLWXGH��7KH�DELOLW\�WR�DVVLPLODWH�
RSHQ�RFHDQ�GDWD�IURP�WKH�FDEOHG�REVHUYDWRU\�LQWR�
DQ�RSHUDWLRQDO�WVXQDPL�IRUHFDVW�PRGHO�PDNHV�LW�
SRVVLEOH�WR�SURYLGH�XSGDWHG�ZDYH�WLPH�DQG�KHLJKW�
LQIRUPDWLRQ�WKDW�FRXOG�KHOS�PLWLJDWH�WKH�LPSDFW�
RI�IXWXUH�WVXQDPLV�DSSURDFKLQJ�WKH�ZHVW�FRDVW�RI�
%ULWLVK�&ROXPELD�DQG�QRUWKHUQ�:DVKLQJWRQ�6WDWH�
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seDiMent anD Benthic 
DynaMics��)ODWȴVK�DQG�RWKHU�
ERWWRP�VHD�FUHDWXUHV�DUH�LPSRUWDQW�
FRQWULEXWRUV�WR�VHGLPHQW�PL[LQJ�

ecosysteM fUnction. 
&DPHUDV�VKRZ�KLJK�DEXQGDQFHV�
RI�MXYHQLOH�VTXDW�OREVWHUV�ZKHQ�
R[\JHQ�OHYHOV�DUH�ORZHVW�

seDiMent anD Benthic DynaMics 

time series of sonar scans of bottom sediment 
DW����bP�ZDWHU�GHSWK�LQ�%DUNOH\�&DQ\RQ�RQ�WKH�
XSSHU�FRQWLQHQWDO�VORSH�VKRZ�GHSUHVVLRQV�RU�SLWV�
WKDW�FRPH�DQG�JR�RYHU�VHYHUDO�PRQWKV��&DPHUD�
LPDJHV�RI�WKH�VDPH�DUHD�FROOHFWHG�RYHU����PRQWKV�
E\�2FHDQ�1HWZRUNV�&DQDGD�VXJJHVW�WKDW�EHQWKLF�
ȵDWȴVK�IRUP�WKHVH�SLWV��7KHVH�ȵDWȴVK�DQG�RWKHU�
ERWWRP�VHD�FUHDWXUHV�FDQ�FKXUQ�XS�WKH�VXUIDFH�
VHGLPHQW�FRPSOHWHO\�ZLWKLQ�DERXW�����GD\V��
7KHVH�REVHUYDWLRQV�GHPRQVWUDWH�WKDW�DQLPDOV�
DUH�LPSRUWDQW�FRQWULEXWRUV�WR�VHGLPHQW�PL[LQJ�
�ELRWXUEDWLRQ���ZKLFK�OLEHUDWHV�QXWULHQWV�EDFN�
LQWR�WKH�ZDWHU�FROXPQ�ZKHUH�WKH\�FDQ�VXSSRUW�
SODQNWRQ�JURZWK��&RQWLQXHG�ORQJ�WHUP�PRQLWRULQJ�
RI�ELRWXUEDWLRQ�ZLOO�KHOS�UHVHDUFKHUV�XQGHUVWDQG�
WKH�UHVSRQVH�RI�EHQWKLF�DQG�ZDWHU�FROXPQ�
HFRV\VWHPV�WR�FKDQJHV�LQ�FXUUHQWV�DQG�WXUEXOHQFH�
near the sediment.

ecosysteM fUnction 

0DULQH�VHGLPHQW�HFRV\VWHPV�FRYHU�PRUH�RI�(DUWK�
WKDQ�DOO�RWKHU�KDELWDWV�FRPELQHG��FRQWULEXWLQJ�
VLJQLȴFDQWO\�WR�JOREDO�QXWULHQW�F\FOHV��FDUERQ�DQG�
R[\JHQ�EXGJHWV��SROOXWDQW�G\QDPLFV��DQG�ȴVKHULHV�
SURGXFWLRQ��VHDȵRRU�VSHFLHV�FRPSULVH������ELOOLRQ�
RI�WKH����ELOOLRQ�LQ�WRWDO�H[SRUW�YDOXH�RI�&DQDGLDQ�
ȴVKHULHV���2FHDQ�1HWZRUNV�&DQDGD�EHQWKLF�HFRORJ\�
research combines camera observations and 
LQWHUDFWLYH�VDPSOLQJ�ZLWK�VHGLPHQW�WUDSV�DQG�GDWD�
IURP�PXOWLSOH�VHQVRUV�FROOHFWLQJ�XQLQWHUUXSWHG�
PHDVXUHPHQWV�RI�WHPSHUDWXUH��R[\JHQ��DQG�
QLWUDWH��5HVXOWV�IURP�6DDQLFK�ΖQOHW�VKRZ�WKDW�WD[RQ�
ULFKQHVV��D�PHDVXUH�RI�ELRGLYHUVLW\��QHJDWLYHO\�
FRUUHODWHV�ZLWK�ORZ�R[\JHQ�FRQFHQWUDWLRQȃFDPHUDV�
VKRZ�KLJK�DEXQGDQFHV�RI�MXYHQLOH�VTXDW�OREVWHUV�
ZKHQ�R[\JHQ�OHYHOV�DUH�ORZHVW��SRVVLEO\�UHȵHFWLQJ�
H[FOXVLRQ�RI�ODUJHU�SUHGDWRUV�E\�K\SR[LD��$GXOW�
FUXVWDFHDQV��LQ�FRQWUDVW��VKRZ�LQFUHDVHG�ELRORJLFDO�
DFWLYLW\�ZLWKLQ�WZR�KRXUV�DIWHU�D�KLJK�R[\JHQ�
LQWUXVLRQ��7KHVH�ȴQGLQJV�LQGLFDWH�WKDW�DV�K\SR[LD�
LQFUHDVHV��ORZ�GLYHUVLW\��K\SR[LD�WROHUDQW�VSHFLHV�RI�
ORZ�FRPPHUFLDO�VLJQLȴFDQFH�ZLOO�GRPLQDWH�EHQWKLF�
FRPPXQLWLHV�RQ�WKH�FRQWLQHQWDO�VKHOI��
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hyDrotherMal vent DischarGe. 
&29Ζ6�LQVWUXPHQW�SURYLGHV�LQIRUPDWLRQ�
RQ�ȵX[HV�IURP�WKH�VXEVHDȵRRU�LQWR�WKH�
GHHS�VHD�

Marine MaMMals.  
2FHDQ�1HWZRUNV�&DQDGDȇV�
VHDȵRRU�K\GURSKRQHV�UHFRUG�
PDULQH�PDPPDO�YRFDOL]DWLRQV��

real-tiMe vertical ProfilinG of
hyDrotherMal vent DischarGe

%HFDXVH�ȵX[�VWXGLHV�UHTXLUH�FROOHFWLRQ�RI�ORQJ�
WLPH�VHULHV��OLWWOH�ZDV�NQRZQ�DERXW�KHDW��FKHPLFDO��
DQG�ELRORJLFDO�ȵX[HV�IURP�(DUWKȇV�FUXVW�XSZDUG�
LQWR�WKH�RFHDQ�YLD�K\GURWKHUPDO�YHQWV��7KH�&DEOHG�
2EVHUYDWRU\�9HQW�ΖPDJLQJ�6RQDU��&29Ζ6��LQVWDOOHG�
DW�1(3781(ȇV�(QGHDYRXU�ȴHOG�QRGH�RQ�WKH�-XDQ�
GH�)XFD�5LGJH�FRQWLQXRXVO\�PHDVXUHV�EDFNVFDWWHU�
LQWHQVLW\�RI�VXVSHQGHG�SDUWLFOHV�LQ�EODFN�VPRNHU�
SOXPHV�LQ�WKUHH�GLPHQVLRQV�DQG�GLXVH�ȵRZ�IURP�
WKH�VHDȵRRU��7KHVH�REVHUYDWLRQV�VXJJHVW�WKDW�� 
DW�WKLV�ORFDWLRQ��WKH�UDWLR�RI�XSZDUG�ȵX[HV�IURP�
EODFN�VPRNHUV�FRPSDUHG�ZLWK�GLXVH�ȵRZ�LV� 
DERXW���bWLPHV�ODUJHU�WKDQ�SUHYLRXV�HVWLPDWHV��
XQGHUOLQLQJ�WKH�LPSRUWDQW�FRQWULEXWLRQ�RI�EODFN�
VPRNHUV�WR�KHDW�DQG�PDWHULDOV�ȵX[HV�LQWR�WKH� 
RFHDQ�DW�VHDȵRRU�VSUHDGLQJ�FHQWUHV�
 

Marine MaMMals

8QGHUZDWHU�VRXQG�IURP�KXPDQ�DFWLYLWLHV�DHFWV�
WKH�SK\VLRORJ\�DQG�EHKDYLRXU�RI�PDULQH�IDXQD��
2FHDQ�1HWZRUNV�&DQDGD�HPSOR\V�K\GURSKRQHV�WR�
DVVHVV�WKH�ODUJH�VFDOH�DFRXVWLF�HFRORJ\�LQ�WKH�6WUDLW�
RI�*HRUJLD��QHDU�WKH�PRXWK�RI�WKH�)UDVHU�5LYHU��
(YHU\�ȴYH�PLQXWHV��9(186�SURFHVVHV�WKH�GDWD�WR�
LGHQWLI\�VKLSV�DQG�PDULQH�PDPPDOV��6HYHUDO�ZKDOH�
VSHFLHV�KDYH�EHHQ�GHWHFWHG�WKURXJK�UHFRJQLWLRQ�
RI�WKHLU�GLVWLQFWLYH�DFRXVWLF�VLJQDOV�DW�ORFDWLRQV�RQ�
1(3781(�DQG�9(186��LQFOXGLQJ�RQH�LQWHUSUHWHG�
WR�EH�DQ�HQGDQJHUHG�1RUWK�3DFLȴF�ULJKW�ZKDOH��
DOWKRXJK�WKHUH�KDV�EHHQ�QR�YLVXDO�FRQȴUPDWLRQ��
�3ULRU�WR�D�UHFHQW�VLJKWLQJ�LQ�������WKH�ODVW�VLJKWLQJ�
RI�D�ULJKW�ZKDOH�LQ�WKHVH�ZDWHUV�ZDV�LQ��������
2FHDQ�1HWZRUNV�&DQDGD�LV�SDUWLFLSDWLQJ�LQ�DQ�
ΖQWHUQDWLRQDO�4XLHW�2FHDQ�([SHULPHQW��FRRUGLQDWHG�
E\�WKH�81(6&2�ΖQWHUJRYHUQPHQWDO�2FHDQRJUDSKLF�
&RPPLVVLRQ���7KH�DLP�RI�WKLV�SURMHFW�LV�WR�FRPSDUH�
XQGHUZDWHU�QRLVH�OHYHOV�LQ�D�YDULHW\�RI�RFHDQLF�
HQYLURQPHQWV�WR�OHDUQ�ZKDW�OHYHOV�ODUJH�PDPPDOV�
FDQ�WROHUDWH�DQG�KRZ�DGYHUVH�OHYHOV�RI�XQGHUZDWHU�
QRLVH�DHFW�WKHLU�EHKDYLRXU��
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DeeP-sea forensics. 
8QGHUZDWHU�FDPHUDV�DUH�EHLQJ�
XVHG�WR�VWXG\�WKH�GHFRPSRVLWLRQ�
RI�SLJ�FDUFDVVHV�

DeeP-sea forensic investiGations

7LPH�RI�GHDWK�LV�DQ�LPSRUWDQW�SLHFH�RI�LQIRUPDWLRQ�
LQ�DQ\�KXPDQ�GHDWK�LQYHVWLJDWLRQ��EXW�LV�RI�
SDUDPRXQW�YDOXH�LQ�D�KRPLFLGH��DOORZLQJ�WKH�
LQYHVWLJDWRUV�WR�XQGHUVWDQG�WKH�YLFWLPȇV�WLPH�OLQH�
SULRU�WR�GHDWK��(VWLPDWLQJ�HODSVHG�WLPH�VLQFH�
GHDWK�LV�GLɝFXOW�RU�HYHQ�LPSRVVLEOH�DIWHU�D�ERG\�
KDV�EHHQ�VXEPHUJHG�IRU�D�ORQJ�WLPH��ΖQ�DGGLWLRQ��
PDUNV�RQ�UHPDLQV�UHFRYHUHG�IURP�WKH�RFHDQ�FDQ�
HDVLO\�EH�PLVLQWHUSUHWHG�DV�ZRXQGV�LQȵLFWHG�EHIRUH�
RU�DW�WKH�WLPH�RI�GHDWK�ZKHQ�WKH�GHFD\�UHODWHG�
SURFHVVHV�WKDW�FDXVH�GDPDJH�WR�D�FDUFDVV�DUH�QRW�
XQGHUVWRRG��9(186�XQGHUZDWHU�FDPHUDV�DUH�EHLQJ�
XVHG�WR�VWXG\�WKH�GHFRPSRVLWLRQ�RI�SLJ�FDUFDVVHV��
ORZHUHG�WR�WKH�VHDȵRRU�ZLWKLQ�D�SURWHFWLYH�FDJH�DQG�
XQSURWHFWHG�LQ�WKH�6WUDLW�RI�*HRUJLD��3LJ�FDUFDVVHV�
DUH�FRPPRQO\�XVHG�DV�SUR[\�IRU�KXPDQ�UHPDLQV�
LQ�IRUHQVLF�UHVHDUFK��5HVXOWV�UHYHDO�VWURQJ�HHFWV�
RI�RFHDQ�FKHPLVWU\�DQG�PDFURIDXQDO�VFDYHQJLQJ�
�H�J���IHHGLQJ�E\�VZDUPV�RI�EHQWKLF�DPSKLSRGV��RQ�
UDWHV�RI�FDUFDVV�GHJUDGDWLRQ��$�UHFHQW�GHSOR\PHQW�
LQ����P�GHHS�ZDWHU�LQ�6DDQLFK�ΖQOHW�UHVXOWHG�LQ�
PXFK�VORZHU�UDWHV�RI�FDUFDVV�GHJUDGDWLRQ�GXULQJ�
SHULRGV�RI�YHU\�ORZ�R[\JHQ�FRQFHQWUDWLRQV��ZKHQ�
EHQWKLF�IDXQD�ZHUH�DEVHQW��GHVSLWH�RWKHU�HYLGHQFH�
RI�PLFURELDO�DFWLYLW\��7KLV�ZRUN�LV�FRQWLQXLQJ��
ZLWK�WKH�DQDO\VLV�RI�ERQH�UHPDLQV�E\�DQRWKHU�
IRUHQVLF�VSHFLDOLVW�
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7KLV�6FLHQFH�3ODQ��ZKLFK�VHUYHV�WKH�EURDG�VFLHQWLȴF�
FRPPXQLW\��ZDV�GHYHORSHG�E\�2FHDQ�1HWZRUNV�
&DQDGD�RYHU�WKH�ODVW�WZR�\HDUV��JXLGHG�E\�VWURQJ�
LQWHUDFWLRQ�ZLWK�WKH�1(3781(�6FLHQFH�3ODQQLQJ�
DQG�8VHU�&RPPLWWHHV��DQG�ZLWK�WKH�9(186�8VHUV�
$GYLVRU\�&RPPLWWHH��7KH�6FLHQFH�3ODQ�LV�RUJDQL]HG�
XQGHU�IRXU�WKHPHV� 

ȏ� 8QGHUVWDQGLQJ�+XPDQ�ΖQGXFHG�&KDQJH�LQ�WKH�
1RUWKHDVWb3DFLȴF�2FHDQ

ȏ� /LIH�LQ�WKH�(QYLURQPHQWV�RI�WKH�1RUWKHDVW�3DFLȴF�
2FHDQbDQG�6DOLVK�6HD

ȏ� ΖQWHUFRQQHFWLRQV�$PRQJ�WKH�6HDȵRRU��2FHDQ��
DQGb$WPRVSKHUH

ȏ� 6HDȵRRU�DQG�6HGLPHQW�LQ�0RWLRQ

(DFK�WKHPH�SRVHV�VHYHUDO�NH\�VFLHQWLȴF�TXHVWLRQV��
GHVFULEHV�ZK\�HDFK�TXHVWLRQ�LV�LPSRUWDQW��DQG�
H[SODLQV�KRZ�2FHDQ�1HWZRUNV�&DQDGD�FDQ�
FRQWULEXWH�WR�DQVZHULQJ�WKH�TXHVWLRQ��&ROOHFWLYHO\��
DGGUHVVLQJ�WKHVH�TXHVWLRQV�LV�DLPHG�DW�UHDOL]LQJ�
WKH�WZR�JRDOV�LQ�RXU�0LVVLRQ�6WDWHPHQW��WR�DGYDQFH�
LQQRYDWLYH�VFLHQFH�DQG�WHFKQRORJ\�DQG�WR�UHDOLVH�
EHQHȴWV�WR�&DQDGLDQV��$OWKRXJK�WKH�REVHUYDWRULHV�
DUH�UHJLRQDO�LQ�VFRSH��WKH\�KDYH�DOUHDG\�DWWUDFWHG�D�
QXPEHU�RI�FRPPLWWHG�LQWHUQDWLRQDO�UHVHDUFKHUV��DQG�
ZH�H[SHFW�WKDW�QXPEHU�WR�FRQWLQXH�WR�JURZ��7KXV��
WKH�UHVHDUFK�FRQGXFWHG�WKURXJK�2FHDQ�1HWZRUNV�
&DQDGDȇV�REVHUYDWRULHV��DQG�FROODERUDWLYHO\�ZLWK�
RWKHU�REVHUYDWRULHV�DV�WKH\�FRPH�RQOLQH�LQ�WKH�
QH[W�IHZ�\HDUV��LV�H[SHFWHG�WR�FRQWULEXWH�WR�WKH�
JOREDO�HRUW�WR�SURYLGH�WKH�VFLHQWLȴF�XQGHUSLQQLQJ�
WKDW�ZLOO�HQDEOH�VXVWDLQDEOH�PDQDJHPHQW�RI�RFHDQ�
UHVRXUFHV��HYHQ�DV�WKH�KXPDQ�IRRWSULQW�RQ�WKH�
ocean continues to increase.

13
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QUestion 1��6WDWLRQDU\�
LQVWUXPHQW�SODWIRUPV�
FRQWLQXRXVO\�UHFRUG�DQ�DUUD\� 
RI�RFHDQ�SDUDPHWHUV�

Understanding hUMan-inDUceD change  
in the northeast Pacific ocean

7KH�RFHDQ�LV�DQ�LQWHJUDO�SDUW�RI�(DUWKȇV�FOLPDWH�
V\VWHP��%\�PRYLQJ�YDVW�DPRXQWV�RI�KHDW�IURP�
WURSLFDO�UHJLRQV�WR�WKH�SROHV��RFHDQ�FLUFXODWLRQ�
PRGHUDWHV�JOREDO�WHPSHUDWXUH�H[WUHPHV��7KH�
RFHDQ�SOD\V�D�PDMRU�UROH�LQ�UHGXFLQJ�WKH�SDFH�
RI�JOREDO�ZDUPLQJ�E\�DEVRUELQJ�VRPH�RI�WKH�
DWPRVSKHULF�FDUERQ�GLR[LGH�GHULYHG�IURP�KXPDQ�
DFWLYLWLHV��OHDGLQJ�WR�D�VXEVHTXHQW�LQFUHDVH�LQ�RFHDQ�
DFLGLȴFDWLRQ��ΖQ�WKH�1RUWKHDVW�3DFLȴF��ZH�KDYH�
DOUHDG\�REVHUYHG�LPSDFWV�RQ�ȴVKHULHV�UHVXOWLQJ�
IURP�RFHDQ�WHPSHUDWXUH�FKDQJHV��GLVVROYHG�
R[\JHQ�GHSOHWLRQ��DQG�LQFUHDVHG�DFLGLȴFDWLRQ��
:HbPXVW�FROOHFW�LQIRUPDWLRQ�RQ�WKH�FKDUDFWHULVWLFV��
PDJQLWXGHV��UDWHV��DQG�FRQVHTXHQFHV�RI�FKDQJH�
LQ�SK\VLFDO��FKHPLFDO��DQG�ELRORJLFDO�DVSHFWV�
RI�WKH�RFHDQ�VR�WKDW�GHFLVLRQ�PDNHUV�KDYH�WKH�
LQIRUPDWLRQ�QHHGHG�WR�VHFXUH�D�KHDOWK\�RFHDQ�
for future generations.

QUestion 1: what are the MaGnitUDes 
anD rates of chanGes occUrrinG in 
the northeast Pacific ocean?

7KH�3DFLȴF�2FHDQ�R�VRXWKZHVWHUQ�&DQDGD�LV�
G\QDPLF��ΖQ�ZLQWHU��ZLQGV�GULYH�FXUUHQWV�QRUWKZDUG��
LQ�VXPPHU��ZLQGV�EORZ�HTXDWRUZDUG��PDNLQJ�WKH�
DUHD�WKH�QRUWKHUQ�OLPLW�RI�RQH�RI�WKH�ZRUOGȇV�PDMRU�
HDVWHUQ�ERXQGDU\�FXUUHQWVȃWKH�&DOLIRUQLD�&XUUHQW��
8SZHOOLQJ�RI�GHHSHU�ZDWHUV�EULQJV�QXWULHQWV�WR�WKH�
VXUIDFH��VXSSRUWLQJ�D�ULFK�DQG�GLYHUVH�HFRV\VWHP�
DQG�LPSRUWDQW�ȴVKHULHV��ΖQ�WKH�6WUDLW�RI�*HRUJLD��WKH�
DQQXDO�F\FOH�RI�IUHVKZDWHU�LQSXW�IURP�WKH�)UDVHU�
5LYHU�GRPLQDWHV�VXUIDFH�ZDWHUV��ZKLOH�GHHS�ZDWHUV�
DUH�GRPLQDWHG�E\�VXEVXUIDFH�LQȵRZV�IURP�RVKRUH�
WKDW�SURSDJDWH�WKURXJK�-XDQ�GH�)XFD�6WUDLW��1DWXUDO�
FOLPDWH�PRGHV�RI�WKH�(O�1L³R�6RXWKHUQ�2VFLOODWLRQ��
3DFLȴF�'HFDGDO�2VFLOODWLRQ��DQG�1RUWK�3DFLȴF�*\UH�
2VFLOODWLRQ�DHFW�HFRV\VWHP�IXQFWLRQ�E\�LQȵXHQFLQJ�

ZLQG�SDWWHUQV��ORFDO�FXUUHQWV��VHD�OHYHO�FKDQJHV��
GHSWK�DQG�VWUHQJWK�RI�WKH�WKHUPRFOLQH��LQWHQVLW\�RI�
XSZHOOLQJ��DQG�DYDLODELOLW\�RI�QXWULHQWV��
ΖQ�WKH�1RUWKHDVW�3DFLȴF�2FHDQ��ZH�DUH�REVHUYLQJ�

FKDQJHV�LQ�WKH�WLPLQJ��LQWHQVLW\��DQG�FKHPLFDO�
SURSHUWLHV�RI�XSZHOOHG�ZDWHUV��QXWULHQW�DYDLODELOLW\��
DQG�SULPDU\�SURGXFWLRQ��ΖW�LV�DQWLFLSDWHG�WKDW�WKHVH�
FKDQJHV�ZLOO�DFFHOHUDWH�DV�WKH�FOLPDWH�FRQWLQXHV�
WR�ZDUP��ZLWK�FDVFDGLQJ�HHFWV�DQG�LPSOLFDWLRQV�
IRU�PXOWLSOH�IDFHWV�RI�WKH�RFHDQ�HFRV\VWHP��7R�
TXDQWLI\�WKHVH�FKDQJHV��2FHDQ�1HWZRUNV�&DQDGD�
LV�FRPPLWWHG�WR�FRQWLQXRXV��ORQJ�WHUP�UHFRUGLQJ�
RI�WHPSHUDWXUH��VDOLQLW\��GLUHFWLRQ�DQG�LQWHQVLW\�
RI�ZDWHU�FXUUHQWV��GLVVROYHG�R[\JHQ�GLVWULEXWLRQV��
S+��DQG�pco2�XVLQJ�VWDWLRQDU\�VHDȵRRU�VHQVRUV��
ΖPSRUWDQWO\��2FHDQ�1HWZRUNV�&DQDGD�ZLOO�FRQWLQXH�
WR�DXJPHQW�WKHVH�VHDȵRRU�PHDVXUHPHQWV�ZLWK�
PLG�ZDWHU�DQG�VXUIDFH�RFHDQ�GDWD�IURP�PRELOH�
VHQVRU�SODWIRUPV�SRVLWLRQHG�WR�FDSWXUH�FKDQJHV�
LQ�VWUDWLȴFDWLRQ�DQG�ZDWHU�PDVV�FKHPLFDO�DQG�
ELRORJLFDO�SURSHUWLHV��7KLV�ZLOO�UHTXLUH�UHJXODU��
UHSHDW�VXUYH\V�ZLWK�JOLGHUV�DQG�RWKHU�DXWRQRPRXV�
XQGHUZDWHU�YHKLFOHV�DFURVV�WKH�FRQWLQHQWDO�VKHOI�
DQG�LQ�WKH�6WUDLW�RI�*HRUJLD�6DDQLFK�ΖQOHW�EDVLQV�WKDW�
OLQN�WR�FDEOH�VXSSRUWHG�PHDVXUHPHQWV�
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QUestion 2.�8QGHUVWDQGLQJ�KRZ�
RFHDQ�DFLGLȴFDWLRQ�DHFWV�VKHOOȴVK�
LV�LPSRUWDQW�WR�DTXDFXOWXUH�DQG�IRU�
VWXG\LQJ�LPSDFWV�WR�WKH�IRRG�ZHE��

QUestion 2: how will northeast 
Pacific ocean Marine ecosysteMs 
resPonD to increasinG ocean 
aciDification? 

&XUUHQWO\��WKH�RFHDQ�LV�DEVRUELQJ�PRUH�WKDQ� 
RQH�TXDUWHU�RI�WKH�FDUERQ�GLR[LGH�HPLWWHG�E\�
KXPDQ�DFWLYLWLHV��ORZHULQJ�LWV�S+�DQG�DHFWLQJ�
VRPH�RUJDQLVPVȇ�DELOLW\�WR�SURGXFH�DQG�PDLQWDLQ�
WKHLU�FDOFLXP�FDUERQDWH�VKHOOV��2FHDQ�DFLGLȴFDWLRQ�
PD\�EH�GLUHFWO\�DHFWLQJ�WKH�DELOLW\�RI�R\VWHUV��
FODPV��FRUDOV��DQG�FDOFDUHRXV�SODQNWRQ��DPRQJ�
RWKHU�VSHFLHV��WR�EXLOG�DQG�PDLQWDLQ�VKHOOV�RU�
VNHOHWRQV�DQG�PD\�EH�GLVUXSWLQJ�IRRG�ZHEV��2FHDQ�
1HWZRUNV�&DQDGD�PXVW�GHYHORS�DQG�LPSOHPHQW�
VHQVRU�WHFKQRORJ\�WKDW�ZLOO�DFFXUDWHO\�PHDVXUH�
S+�DQG�pco2�RYHU�WKH�ORQJ�WHUP�WR�TXDQWLI\�WKHLU�
YDULDELOLW\�DQG�WKH�H[WHQW�DQG�VSDWLDO�SDWWHUQ�
RI�DFLGLȴFDWLRQ�LQ�WKH�1RUWKHDVW�3DFLȴF��7KHVH�
GDWD��WRJHWKHU�ZLWK�VWXGLHV�RI�SK\WRSODQNWRQ�DQG�
]RRSODQNWRQ�FRPPXQLW\�VWUXFWXUH�DQG�SDWWHUQ�
WKDW�DUH�FXUUHQWO\�FDUULHG�RXW�ODUJHO\�E\�)LVKHULHV�
DQG�2FHDQV�&DQDGD��DUH�FULWLFDO�IRU�HYDOXDWLQJ�
ZKHWKHU�DQG�KRZ�DFLGLȴFDWLRQ�KDV�DHFWHG�
WKHVH�LPSRUWDQW�SODQNWRQLF�RUJDQLVPV�WKDW�DUH�
IRRG�IRU�ȴVK�DQG�RWKHU�VSHFLHV��2FHDQ�1HWZRUNV�
&DQDGD�ZLOO�HQKDQFH�XQGHUVWDQGLQJ�RI�FKDQJHV�
LQ�VSHFLHV�FRPSRVLWLRQ�DQG�GLVWULEXWLRQ��WURSKLF�
LQWHUDFWLRQV��DQG��XOWLPDWHO\��HFRV\VWHP�UHVLOLHQFH�
DQG�SURGXFWLYLW\�E\�SURYLGLQJ�DXWRPDWHG�DQDO\VHV�
RI�ELRORJLFDO�GDWD�IURP�VHDȵRRU�YLGHR�FDPHUDV�DQG�
RWKHU�FR�ORFDWHG�VHQVRUV�
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QUestion 3: how Does the DePletion 
of oxyGen in coastal waters affect 
ecosysteM services?

7KH�QXPEHU�RI�R[\JHQ�GHSOHWHG�]RQHV�DQG�WKH�
VHYHULW\�DQG�H[WHQW�RI�K\SR[LF�HYHQWV�DUH�LQFUHDVLQJ��
7KH�1RUWKHDVW�3DFLȴF�2FHDQ�KDV�H[SHULHQFHG�
LQFUHDVHG�UHJLRQDO�XSZHOOLQJ�HYHQWV�DQG�VHD�VXUIDFH�
WHPSHUDWXUHV�WKDW�KDYH�OHG�WR�UHGXFHG�R[\JHQ�
VROXELOLW\�DQG�JUHDWHU�ZDWHU�FROXPQ�VWUDWLȴFDWLRQ��
continuous monitoring of benthic communities 
E\�2FHDQ�1HWZRUNV�&DQDGD�ZLOO�SURYLGH�GDWD�WR�
KHOS�HYDOXDWH�KRZ�HFRV\VWHPV�UHVSRQG�WR�ORQJ�
WHUP�FKDQJHV�LQ�R[\JHQ�DYDLODELOLW\��6DDQLFK�ΖQOHW��
ZKLFK�LV�QDWXUDOO\�DQR[LF�DW�GHSWK�WKURXJK�PXFK�
RI�WKH�\HDU��ZLOO�FRQWLQXH�WR�EH�D�QDWXUDO�ODERUDWRU\�
IRU�VWXG\LQJ�LPSDFWV�RI�YDULDWLRQV�LQ�R[\JHQ�
FRQFHQWUDWLRQ�RQ�DOO�SDUWV�RI�WKH�HFRV\VWHP��2FHDQ�
1HWZRUNV�&DQDGD�FDQ�WUDFN�SRWHQWLDOO\�KDUPIXO�
LQWUXVLRQV�RI�ORZ�R[\JHQ�ZDWHUV�E\�GHSOR\LQJ�
VHQVRU�HTXLSSHG�JOLGHUV��PHDVXULQJ�FRUURVLYH��ORZ�
S+��GHHS�RFHDQ�ZDWHUV�E\�DGGLQJ�QHZ�VHQVRUV�WR�
WKH�FDEOHG�REVHUYDWRULHV��FRQGXFWLQJ�VHDȵRRU�YLGHR�
VXUYH\V�ZLWK�DXWRQRPRXV�DQG�UHPRWHO\�RSHUDWHG�
YHKLFOHV��DQG�FROOHFWLQJ�ZDWHU�FROXPQ�SURȴOHV�
DFURVV�R[LF�K\SR[LF�DQR[LF�ERXQGDULHV��9HUWLFDO�
SURȴOHUV�FDQ�EH�FRQWUROOHG�WR�PHDVXUH�VDOLQLW\��

WHPSHUDWXUH��FXUUHQWV��GLVVROYHG�JDVHV��QXWULHQWV��
SODQNWRQ��DQG�ȴVK�FRQFHQWUDWLRQV�DQG�PDULQH�
PDPPDO�RFFXUUHQFHV�VHYHUDO�WLPHV�SHU�GD\��%HQWKLF�
SODWIRUP�V\VWHPV�WKDW�LQFOXGH�YLGHR�DQG�VWLOO�
FDPHUDV��VHFWRU�VFDQQLQJ�VRQDUV��KLJK�UHVROXWLRQ�
FXUUHQW�SURȴOHUV��DQG�VHGLPHQW�WUDSV�VKRXOG�
EH�H[SDQGHG�EH\RQG�%DUNOH\�&DQ\RQ��6DDQLFK�
ΖQOHW��DQG�WKH�6WUDLW�RI�*HRUJLD�WR�FDSWXUH�EHQWKLF�
FRPPXQLW\�FKDQJHV�LQ�GLHUHQW�HQYLURQPHQWV�
8SZHOOHG�ZDWHUV�LQ�WKH�FRDVWDO�1RUWKHDVW�3DFLȴF�

2FHDQ�DUH�ORZ�LQ�GLVVROYHG�R[\JHQ�DQG�KLJK�LQ�
pco2��ORZ�LQ�S+���7KHUH�LV�UHFHQW�HYLGHQFH�WKDW�ERWK�
XSZHOOLQJ�LQWHQVLW\�DQG�WKHVH�GHOHWHULRXV�ZDWHU�
SURSHUWLHV�DUH�LQFUHDVLQJ�LQ�PDJQLWXGH��ΖQ�DGGLWLRQ��
UHVSLUDWLRQ�RI�RUJDQLF�PDWHULDO�DQG�FRPPXQLW\�
PHWDEROLVP�UHPRYH�R[\JHQ�IURP�WKH�ZDWHU�DQG�
LQWURGXFH�FDUERQ�GLR[LGH��IXUWKHU�HQKDQFLQJ�WKHVH�
DQRPDOLHV�ORFDOO\��&DUHIXO�GRFXPHQWDWLRQ�RI�ORQJ�
WHUP�HQYLURQPHQWDO�FKDQJH�E\�REVHUYDWRULHV�ZLOO�
HQDEOH�VWXG\�RI�WKH�UHVSRQVH�RI�RFHDQ�HFRV\VWHPV�
WR�FKDQJHV�LQ�PXOWLSOH�VWUHVVRUV��LQFUHDVLQJ�
WHPSHUDWXUH�DQG�FDUERQ�GLR[LGH�DQG�GHFUHDVLQJ�
R[\JHQ�DQG�S+��
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QUestion 4. Acoustic instruments at 
WKH�EDVH�RI�WKH�)UDVHU�5LYHU�GHOWD�UHYHDO�D�
GHQVH�VFKRRO�RI�ODUJH�ȴVK����Ȃ���P�GHSWK��
SUHSDULQJ�WR�PLJUDWH�XS�WKH�ULYHU�

(HFWLYH�RFHDQ�PDQDJHPHQW�UHTXLUHV�NQRZOHGJH�RI�
WKH�GLYHUVLW\��GLVWULEXWLRQ��DQG�DEXQGDQFH�RI�PDULQH�
OLIH�LQ�WKH�RFHDQ��IURP�PLFUREHV��WR�]RRSODQNWRQ��WR�
ȴVK��7KLV�LQIRUPDWLRQ��DV�ZHOO�DV�NQRZOHGJH�DERXW�
VSHFLHV�LQWHUDFWLRQV��LPSURYHV�RXU�XQGHUVWDQGLQJ�
RI�RFHDQ�KHDOWK�DQG�HFRV\VWHPV�ERWK�LQ�WKH�ZDWHU�
FROXPQ�DQG�RQ�WKH�VHDȵRRU��DQG�KRZ�WKH�V\VWHP�
UHVSRQGV�WR�SHUWXUEDWLRQV��2EVHUYDWLRQV�RI�PDULQH�
OLIH�DUH�QHHGHG�DFURVV�WKH�EURDGHVW�SRVVLEOH�
VFDOHV��IURP�JHQHV��WR�VSHFLHV��WR�HFRV\VWHPV��
8QGHUVWDQGLQJ�WKH�LPSRUWDQFH�RI�ELRGLYHUVLW\�WR�
HFRV\VWHP�IXQFWLRQ�UHTXLUHV�NQRZOHGJH�DERXW�
ZKHUH�VSHFLHV�OLYH��WKH�FKDUDFWHULVWLFV�RI�WKHLU�
KDELWDWV��WKHLU�UROHV�LQ�WKH�FRPPXQLW\��DQG�KRZ�
ELRGLYHUVLW\�FKDQJHV�RYHU�WLPH�DW�WKH�FRPPXQLW\��
VSHFLHV��DQG�SRSXODWLRQ�OHYHOV��6WXG\LQJ�GHHS�VHD�
YHQW�FRPPXQLWLHV�DQG�WKH�VXEVHDȵRRU�ELRVSKHUH�
DOVR�FRQWULEXWHV�WR�WKH�IXQGDPHQWDO�XQGHUVWDQGLQJ�
RI�WKH�OLPLWV�WR�OLIH�RQ�(DUWK��LWV�RULJLQV�DQG�LWV�
SRVVLEOH�RFFXUUHQFH�HOVHZKHUH�LQ�RXU�VRODU�
V\VWHP�DQG�EH\RQG�

life in the environments of the 
northeast Pacific ocean and salish sea

QUestion 4. how are chanGes in the 
northeast Pacific affectinG fish 
anD Marine MaMMals?

)LVKHULHV�DQG�2FHDQV�&DQDGD��WKH�IHGHUDO�DJHQF\�
UHVSRQVLEOH�IRU�PDQDJHPHQW�RI�FRPPHUFLDO�
ȴVKHULHV�DQG�PDULQH�PDPPDO�SRSXODWLRQV�LV�
DGRSWLQJ�DQ�HFRV\VWHP�EDVHG�PDQDJHPHQW�
DSSURDFK��ΖQ�RUGHU�WR�UHJXODWH�LQGLYLGXDO�ȴVKHULHV�
DQG�SURWHFW�YXOQHUDEOH�SRSXODWLRQV��VFLHQWLVWV�DQG�
PDQDJHUV�PXVW�EH�DEOH�WR�GLVWLQJXLVK�EHWZHHQ�
FKDQJHV�LQ�PDULQH�IRRG�ZHEV�UHVXOWLQJ�IURP�
KXPDQ�LQGXFHG�HQYLURQPHQWDO�FKDQJH�DQG�WKRVH�
UHVXOWLQJ�IURP�ȴVKLQJ�HRUW�DQG�WHFKQLTXHV�
([LVWLQJ�2FHDQ�1HWZRUNV�&DQDGD�LQIUDVWUXFWXUH�

DQG�QHZ�PRELOH�SODWIRUPV�ZLOO�SURYLGH�GDWD�
WKDW�FRQWULEXWH�WR�XQGHUVWDQGLQJ�SRSXODWLRQ�
G\QDPLFV�RI�D�QXPEHU�RI�PDULQH�VSHFLHV�LQ�WKH�
6WUDLW�RI�*HRUJLD��LQFOXGLQJ�RXW�PLJUDWLQJ�MXYHQLOH�
VDOPRQ�IURP�WKH�)UDVHU�5LYHU��6DWHOOLWH�LPDJHU\��LQ�
FRQMXQFWLRQ�ZLWK�9(186�&2'$5�GHULYHG�FXUUHQWV��
ȴVK�FRXQWV��DQG�]RRSODQNWRQ�DEXQGDQFHV�HVWLPDWHG�
DFRXVWLFDOO\��DQG�SKRWRV�IURP�WKH�6WUDLW�RI�*HRUJLD��
ZLOO�SHUPLW�PDSSLQJ�RI�VXUIDFH�DQG�VHDȵRRU�SK\VLFDO�
DQG�FKHPLFDO�FRQGLWLRQV�LQ�UHODWLRQ�WR�ȴVK�DQG�
SODQNWRQ�FRQFHQWUDWLRQV�DQG�PLJUDWLRQV��*OLGHUV�
FRXOG�SURYLGH�REVHUYDWLRQV�RI�FRQGLWLRQV�LQ�WKH�PLG�
ZDWHU�FROXPQ�
2FHDQ�1HWZRUNV�&DQDGD�XQGHUZDWHU�

K\GURSKRQHV�RHU�RSSRUWXQLWLHV�WR�XVH�SDVVLYH�
DFRXVWLFV�WR�VWXG\�PDULQH�PDPPDOV�LQ�WKLV�UHJLRQ��
7KH�YROXPH�RI�GDWD�UHTXLUHV�DXWRPDWHG�DQDO\WLFDO�
WHFKQLTXHV��5HDO�WLPH�DQDO\VHV�RI�WKHVH�GDWD�DUH�
XVHG�WR�GHWHFW�DQG�LGHQWLI\�FHWDFHDQ�YRFDOL]DWLRQV�
DQG�JXLGH�VRXQG�SURSDJDWLRQ�PRGHOOLQJ��DQG�FDQ�EH�
H[SDQGHG�LQ�WKH�IXWXUH�
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QUestion 5��7KH�UHPRWHO\�RSHUDWHG�
YHKLFOH�52326�FROOHFWV�SXVK�FRUHV�
RI�VHGLPHQW�LQ�%DUNOH\�&DQ\RQ�IRU�
studies of benthic organisms.

QUestion 6��ΖQVWUXPHQWV�GHSOR\HG�
LQ�D�VHDOHG�2FHDQ�'ULOOLQJ�3URJUDP�
ERUHKROH�DQG�FRQQHFWHG�WR�WKH�1(3781(�
REVHUYDWRU\�FROOHFW�FRQWLQXRXV�GDWD�

QUestion 5: how Do Benthic 
Marine PoPUlations anD 
coMMUnities resPonD to anD 
recover froM Physical anD 
BioloGical DistUrBance? 

7KH�ERWWRP�ERXQGDU\�OD\HU�LQȵXHQFHV�WKH�
GLVWULEXWLRQ�DQG�VWDELOLW\�RI�EHQWKLF�ELRORJLFDO�
FRPPXQLWLHV��ΖQ�VKDOORZ�ZDWHU�VHWWLQJV��WLGHV�DQG�
ZDYHV�PDNH�WKH�ERWWRP�ERXQGDU\�OD\HU�PRUH�
HQHUJHWLF��(SLVRGLF��ODUJH�VFDOH�HYHQWV�VXFK�DV�
WXUELGLW\�ȵRZV�LPSDFW�ERWK�FRDVWDO�DQG�GHHS�VHD�
EHQWKRV��'LVWXUEDQFHV�VXFK�DV�HDUWKTXDNHV��JDV�DQG�
OLTXLG�UHOHDVH��JDV�K\GUDWH�GLVVRFLDWLRQ��ELRWXUEDWLRQ��
DQG�VLQNLQJ�SODQNWRQ�EORRPV�DOVR�DHFW�EHQWKLF�
FRPPXQLWLHV��2FHDQ�1HWZRUNV�&DQDGD�WLPH�VHULHV�
GDWD�FDQ�UHFRUG�WKH�WKLFNQHVV��VKDSH��DQG�WLPLQJ�
RI�GHSRVLWLRQDO�HYHQWV�DQG�RWKHU�GLVWXUEDQFHV�WKDW�
LQȵXHQFH�HSLIDXQD��LQIDXQD��VHGLPHQW�VWUXFWXUH��DQG�
UHFRYHU\�WUDMHFWRULHV��:LWK�FRQWLQXRXV�REVHUYDWLRQV��
EHQWKLF�FRPPXQLWLHV�FDQ�EH�VWXGLHG�DV�WKH\�
UHVSRQG�WR�VKRUW�WHUP��H�J���WXUELGLW\�ȵRZV��WLGHV��
RUJDQLF�SXOVHV��SUHGDWRU�DFWLYLW\��DQG�ORQJ�WHUP�
FKDQJHV��H�J���FKDQJHV�LQ�JDV�DQG�OLTXLG�UHOHDVH�IURP�
DFWLYH�YHQWLQJ�DUHDV�ORFDWHG�DORQJ�VSUHDGLQJ�ULGJHV���
'DWD�IURP�H[LVWLQJ�DQG�IXWXUH�2FHDQ�1HWZRUNV�
&DQDGD�VHQVRUV�DQG�LQVWUXPHQWV��LQ�FRQFHUW�ZLWK�
SK\VLFDO�VDPSOHV�IURP�VKLSV�RI�RSSRUWXQLW\��ZLOO�DOVR�
EH�XVHG�WR�HVWLPDWH�ODUYDO�VXSSO\�DQG�UHFUXLWPHQW��
WZR�SURFHVVHV�WKDW�DUH�FULWLFDO�LQ�WKH�UHFRYHU\�RI�
SRSXODWLRQV�IURP�GLVWXUEDQFH��

QUestion 6: what are the 
fUnctions anD rates of 
seafloor anD sUBseafloor 
BioGeocheMical Processes?

0LFURELDO�DFWLYLW\�VXFK�DV�VHGLPHQW�VXOSKDWH�
UHGXFWLRQ�DQG�RUJDQLF�FDUERQ�R[LGDWLRQ�FRQWULEXWH�
WR�WKH�RFHDQȇV�DONDOLQLW\�DQG�LWV�GLVVROYHG�
LQRUJDQLF�FDUERQ�DQG�R[\JHQ�FRQFHQWUDWLRQV��
6LPXOWDQHRXVO\��VHDȵRRU�VSHFLHV�UHF\FOH�RUJDQLF�
PDWWHU�DQG�JHQHUDWH�QXWULHQWV�WKDW�KHOS�GULYH�RFHDQ�
SURGXFWLRQ��2FHDQ�FUXVWDO�ZHDWKHULQJ�UHDFWLRQV��
HQKDQFHG�WKURXJK�PLFURELDO�DFWLYLW\��DFFRXQW�IRU�
DOPRVW�RQH�WKLUG�RI�WKH�VLOLFDWH�GUDZGRZQ�JOREDOO\��
2FHDQ�1HWZRUNV�&DQDGD�LV�ZHOO�SRVLWLRQHG�WR�

VXSSRUW�VWXGLHV�RI�KRZ�VHDȵRRU�VSHFLHV�LQȵXHQFH�
UDWHV�RI�FDUERQ�DQG�QXWULHQW�F\FOLQJ�LQ�FRDVWDO�
DQG�GHHS�VHD�HFRV\VWHPV�DQG�KRZ�VXEVHDȵRRU�
PLFURELDO�SURFHVVHV�LQȵXHQFH�RFHDQLF�DQG�
DWPRVSKHULF�FKHPLVWU\�WKURXJK�GHHS�ERUHKROH�
LQYHVWLJDWLRQV��0HDVXUHPHQWV�UHFRUGHG�E\�D�EHQWKLF�
FUDZOHU��LQ�WDQGHP�ZLWK�VKLSERDUG�DQG�PDQLSXODWLYH�
H[SHULPHQWV��RHU�PHFKDQLVPV�WR�OLQN�VXUIDFH�
ELRGLYHUVLW\�DW�PHWKDQH�VHHSV�WR�VXEVHDȵRRU�
PLFURELDO�SURFHVVHV��1(3781(�LV�FRQQHFWHG�WR�DQ�
2FHDQ�'ULOOLQJ�3URJUDP�ERUHKROH�WKDW�LV�VHDOHG�
ZLWK�D�&25.��&LUFXODWLRQ�2EYLDWLRQ�5HWURȴW�.LW���
HQDEOLQJ�SURORQJHG�GHSOR\PHQW�RI�ERUHKROH�VHQVRUV�
DQG�LQVWUXPHQWV�WKDW�UHTXLUH�SRZHU�WR�H[WUDFW�
VXEVHDȵRRU�ȵXLGV��&ROOHFWLRQ�RI�SULVWLQH�ȵXLGV�LV�
FHQWUDO�WR�WKH�VWXG\�RI�VXEVHDȵRRU�HQYLURQPHQWV�
DQG�WKH�PLFUREHV�WKH\�KRVW��1(3781(�SODQV�WR�
connect to more corks in the future.
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QUestion 8.�$FRXVWLF�WUDFNLQJ�RI�WKH�GDLO\�PLJUDWLRQ�
RI�WKH�]RRSODQNWRQ�(XSKDXVLD�SDFLȴFD���)URQW�IDFH�RI�
FXEH��)URP�WKH�ERWWRP�QHDU����P�WR�WKH�VXUIDFH�DIWHU�
VXQVHW��VSHQGLQJ�WKH�QLJKW�IHHGLQJ�DW�WKH�VXUIDFH�
SURWHFWHG�E\�GDUNQHVV�IURP�YLVXDO�SUHGDWRUV��WKHQ�
GHVFHQGLQJ�WR�GHSWK�DV�GD\�EUHDNV���7RS�IDFH�RI�FXEH��
:LGWK�RI�EULJKW�FRORXUHG�EDQG�VKRZV�KRZ�WKH�
WLPH�VSHQW�QHDU�WKH�VXUIDFH�FKDQJHV�RYHU�
WKH�\HDU�ZLWK�WKH�OHQJWK�RI�GDUNQHVV�
�FRXUWHV\�RI�$6/�(QYLURQPHQWDO�
6FLHQFHV��

Time of Day (PST)

February 28

July 31

Day

D
ep

th
 (m

)

5
10

20

30

40

50

60

70

80

90

 1600 2000 2400 0400 0800 1200 1600

QUestion 7: what liMits life in 
the sUBseafloor?

ΖW�LV�HVWLPDWHG�WKDW�WKH�VXEVHDȵRRU�FRQWDLQV�XS�
WR�RQH�WKLUG�RI�(DUWKȇV�ELRPDVV��ΖQ�VXEVHDȵRRU�
VHGLPHQW��RUJDQLF�PDWWHU�GHULYHG�IURP�VXUIDFH�
SKRWRV\QWKHVLV�LV�WKH�PDLQ�VRXUFH�RI�HOHFWURQ�
GRQRUV�WR�PLFUREHV��DQG�LWV�DYDLODELOLW\�OLPLWV�WKHLU�
VXFFHVV��:DWHU�URFN�UHDFWLRQV�OLNHO\�VXSSRUW�SULPDU\�
FDUERQ�ȴ[DWLRQ�ZLWKLQ�LJQHRXV�RFHDQLF�FUXVW�ZKHUH�
YDU\LQJ�WHPSHUDWXUHV�DHFW�WKH�GLVWULEXWLRQ�RI�OLIH��
7KHUH�DUH�FXUUHQWO\�RSSRVLQJ�K\SRWKHVHV�DERXW�WKH�
DELOLW\�RI�RFHDQLF�FUXVW�RI�YDULRXV�DJHV�WR�VXSSRUW�
PLFURELDO�OLIH��6WXGLHV�RI�ERWK�VHGLPHQW�GRPLQDWHG�
DQG�FUXVWDO�PLFURELDO�OLIH�FDQ�EH�FRQGXFWHG�
E\�LQVWDOOLQJ�ORQJ�WHUP�ȵXLG�VDPSOLQJ�V\VWHPV�
LQWR�ERUHKROHV�FRQQHFWHG�WR�2FHDQ�1HWZRUNV�
&DQDGD�REVHUYDWRULHV��$XWRPDWHG��ODE�RQ�D�FKLS�
WHFKQRORJLHV��VXFK�DV�WKH�(QYLURQPHQWDO�6DPSOH�
3URFHVVRU��VRRQ�WR�EH�GHSOR\HG�LQ�6DDQLFK�ΖQOHW��
FDQ�SURYLGH�FRQWLQXRXV�PRQLWRULQJ�RI�PLFURELDO�
SURSHUWLHV�RI�ERUHKROHbȵXLGV�

QUestion 8: how Do the MicroBial 
coMMUnities reGUlate anD resPonD 
to tiMes when oxyGen is low anD 
how Do these chanGes affect 
aniMal coMMUnities?

$V�GLVVROYHG�R[\JHQ�FRQFHQWUDWLRQV�GHFOLQH��WKH�
KDELWDW�DYDLODEOH�WR�DHURELFDOO\�UHVSLULQJ�RUJDQLVPV�
LQ�EHQWKLF�DQG�SHODJLF�HFRV\VWHPV�GHFUHDVHV��
DOWHULQJ�VSHFLHV�FRPSRVLWLRQ�DQG�IRRG�ZHE�
VWUXFWXUH�DQG�G\QDPLFV��$OWKRXJK�ORZ�R[\JHQ�]RQHV�
DUH�LQKRVSLWDEOH�WR�DHURELFDOO\�UHVSLULQJ�RUJDQLVPV��
WKHVH�HQYLURQPHQWV�VXSSRUW�WKULYLQJ�PLFURELDO�
FRPPXQLWLHV�WKDW�PHGLDWH�F\FOLQJ�RI�QXWULHQWV�DQG�
UDGLDWLYHO\�DFWLYH�WUDFH�JDVHV�VXFK�DV�PHWKDQH�DQG�
QLWURXV�R[LGH�WKDW�FDQ�DHFW�WKH�FOLPDWH�
ΖQ�������2FHDQ�1HWZRUNV�&DQDGD�UHDFKHG�WKH�

VHYHQ�\HDU�PDUN�RI�FROOHFWLQJ�ORQJ�WHUP��FRQWLQXRXV�
UHFRUGV�RI�WHPSHUDWXUH��VDOLQLW\��GHQVLW\��DQG�
GLVVROYHG�R[\JHQ�LQ�WKH�R[\JHQ�GHSOHWHG�]RQH�LQ�
6DDQLFK�ΖQOHW��7KLV�WLPH�VHULHV�DOVR�LQFOXGHV�LPDJHU\�
WKDW�UHFRUGV�EHQWKLF�FRPPXQLW\�UHVSRQVHV�WR�
SHULRGV�RI�DQR[LD�DQG�DFRXVWLF�UHFRUGV�RI�FKDQJHV�
LQ�WKH�GDLO\�YHUWLFDO�PLJUDWLRQ�RI�]RRSODQNWRQ�
WKURXJK�WKH�ZDWHU�FROXPQ�DERYH�WKH�R[\JHQ�
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PLQLPXP�OD\HU��7KH�DGGLWLRQ�RI�D�YHUWLFDO�SURȴOHU�
ZLWK�DQ�(QYLURQPHQWDO�6DPSOH�3URFHVVRU��FXUUHQWO\�
FDSDEOH�RI�SURELQJ�IRU�VSHFLȴF�JHQHV��DQG�VHQVRUV�
IRU�QLWUDWH��S+��DQG�pco2�ZLOO�HQKDQFH�WKH�VHQVLQJ�
FDSDELOLW\�DQG�FRQWLQXH�WR�DOORZ�6DDQLFK�ΖQOHW�WR�EH�
WKH�LGHDO�ODERUDWRU\�IRU�VWXG\�RI�R[\JHQ�PLQLPXP�
]RQHV�LQ�WKH�RSHQ�RFHDQ��ZKLFK�DUH�FXUUHQWO\�
H[SDQGLQJ�LQ�JHRJUDSKLF�H[WHQW�

QUestion 9: how Do ocean 
transPort Processes iMPact 
PriMary ProDUctivity in the 
northeast Pacific?

2FHDQ�WUDQVSRUW�SURFHVVHV�IURP�PROHFXODU�
�GLXVLYH�WXUEXOHQW�PL[LQJ��WR�ODUJH��ZLQG��WLGHV��
FXUUHQWV��VFDOHV�GLVWULEXWH�KHDW��VDOW��DQG�QXWULHQWV�
WKURXJKRXW�WKH�JOREDO�RFHDQ��4XDQWLȴFDWLRQ�
RI�RFHDQ�PL[LQJ�SURFHVVHV�LQ�DUHDV�RI�VWURQJ�
XSZHOOLQJ�DQG�SURGXFWLYLW\�LV�QHHGHG�WR�LPSURYH�
RFHDQ�FLUFXODWLRQ�PRGHOV�WKDW��LQ�WXUQ��LPSURYH�RXU�
XQGHUVWDQGLQJ�RI�KRZ�HFRV\VWHPV�ZLOO�EH�DOWHUHG�
E\�FOLPDWH�FKDQJH��$Q�LPSURYHG�XQGHUVWDQGLQJ�

RI�KRUL]RQWDO�PL[LQJ�DW�DOO�VFDOHV��SDUWLFXODUO\�DW�
IURQWV�DQG�GXULQJ�VWRUPV��LV�DOVR�LPSRUWDQW�IRU�
LPSURYLQJ�FOLPDWH�SUHGLFWLRQV��9(186�REVHUYDWLRQV�
RI�FXUUHQWV��SODQNWRQ��WHPSHUDWXUH��VDOLQLW\��DQG�
R[\JHQ�DUH�EHLQJ�XVHG�WR�YDOLGDWH�RFHDQ�FLUFXODWLRQ�
PRGHOV��ZKLFK�ZLOO�LPSURYH�RXU�XQGHUVWDQGLQJ�RI�
ZKDW�IDFWRUV�UHJXODWH�SULPDU\�SURGXFWLYLW\�
1(3781(�LV�SRVLWLRQHG�DW�WKH�HDVWHUQ�HGJH�RI�

WKH�1RUWK�3DFLȴF�&XUUHQW�ZKHUH�LW�VHSDUDWHV�LQWR�
WKH�VRXWKZDUG�ȵRZLQJ�&DOLIRUQLD�&XUUHQW�DQG�WKH�
QRUWKZDUG�ȵRZLQJ�$ODVND�&XUUHQW��7KH�&DOLIRUQLD�
&XUUHQW�LV�RQH�RI�WKH�ȴYH�PDMRU�JOREDO�XSZHOOLQJ�
V\VWHPV��0RRUHG�ZDWHU�FROXPQ�LQVWUXPHQWV�WKDW�
PHDVXUH�FXUUHQWV��VWUDWLȴFDWLRQ��WHPSHUDWXUH��
DQG�QXWULHQWV��H�J���WKH�H[LVWLQJ�YHUWLFDO�SURȴOLQJ�
V\VWHP���FRPELQHG�ZLWK�PRELOH�DVVHWV��JOLGHUV��
WKDW�GHOLQHDWH�WKH�H[WHQW�RI�VWDEOH�DQG�PL[LQJ�
OD\HUV��FRXOG�SURYLGH�GDWD�WR�GHVFULEH�WKH�WHPSRUDO�
YDULDELOLW\�RI�PL[LQJ�RQ�D�VPDOO�VFDOH��VXSSOHPHQWLQJ�
RWKHU�XSZHOOLQJ�DUHD�VWXGLHV�WKDW�FROOHFWLYHO\�
ZLOO�DGYDQFH�RXU�XQGHUVWDQGLQJ�RI�KRZ�PL[LQJ�
LPSDFWV�QXWULHQW�VXSSO\�DQG�SULPDU\�SURGXFWLRQ�
DQG�UHJXODWHV�EHQWKLF�SHODJLF�FRXSOLQJ��OHDGLQJ�WR�
HFRORJLFDO�YDULDELOLW\�
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QUestion 10.�$�SUREH�LV�
LQVHUWHG�LQWR�D�EODFN�VPRNHU�
RQ�(QGHDYRXU�ȴHOG�WR�VWXG\�
FKHPLFDO�DQG�KHDW�H[FKDQJHV�

interconnections among the 
seafloor, ocean, and atmosphere 

2FHDQ�1HWZRUNV�&DQDGD�REVHUYDWRULHV�HQFRPSDVV�
D�YDULHW\�RI�RFHDQLF�HQYLURQPHQWV��7KHUH�DUH�
REVHUYDWRU\�QRGHV�LQ�DFWLYH�VHDȵRRU�VSUHDGLQJ�
UHJLRQV�WKDW�H[KLELW�YROFDQLF�DFWLYLW\�DQG�
K\GURWKHUPDO�YHQWLQJ�DQG�LQ�FRQWLQHQWDO�VORSH�
HQYLURQPHQWV�WKDW�GLVSOD\�DFWLYH�JDV�YHQWLQJ�DQG�
ZKHUH�JDV�K\GUDWHV�DUH�H[SRVHG�RQ�WKH�VHDȵRRU��
7KH�DUHD�FRYHUHG�E\�WKH�REVHUYDWRULHV�DOVR�FRQWDLQV�
DQ�DQR[LF�EDVLQ�DQG�VZLIW�FXUUHQW�GRPLQDWHG�VWUDLWV�
ZLWK�WLGDOO\�GULYHQ�WXUELGLW\�HYHQWV��&KHPLFDO�DQG�
ELRORJLFDO�FRQVWLWXHQWV�DUH�H[FKDQJHG�EHWZHHQ�
WKHVH�VHDȵRRU�HQYLURQPHQWV�DQG�WKH�RYHUO\LQJ�
ZDWHU�FROXPQ��6RPH�PDWHULDOV�UHDFK�WKH�RFHDQȂ
DWPRVSKHUH�ERXQGDU\�ZKHUH�IXUWKHU�FRPSOH[�
LQWHUDFWLRQV�RFFXU��)RU�H[DPSOH��SUHFLSLWDWLRQ�DQG�
HYDSRUDWLRQ�PRGXODWH�RFHDQ�VDOLQLW\��ZDYHV�KHDYLO\�
LQȵXHQFH�KHDW�DQG�JDV�H[FKDQJH��SDUWLFXODWHV�
GHSRVLWHG�RQWR�WKH�RFHDQ�IURP�WKH�DWPRVSKHUH�
FKDQJH�VXUIDFH�RFHDQ�SURSHUWLHV��DQG�SDUWLFXODWHV�
LQMHFWHG�LQWR�WKH�DWPRVSKHUH�IURP�WKH�RFHDQ�
DLG�LQ�FORXG�IRUPDWLRQ�
 

QUestion 10: what are the 
MechanisMs anD MaGnitUDe of 
cheMical anD heat exchanGes 
Between the oceanic crUst 
anD seawater?
9RLG�VSDFHV�DQG�FUDFNV�LQ�QHZO\�IRUPHG�RFHDQLF�
FUXVW�DUH�ȴOOHG�ZLWK�VHDZDWHU��$V�VHDZDWHU�ȵRZV�
WKURXJK�WKLV�EDVDOWLF�URFN��GULYHQ�E\�KHDW�IURP�
VXEVHDȵRRU�PDJPD��LW�SDUWLDOO\�GLVVROYHV�WKH�URFN��
SLFNLQJ�XS�FKHPLFDO�FRPSRXQGV��7KHVH�KHDWHG��
PHWDO��DQG�JDV�ULFK�ȵXLGV�YHQW�DW�WKH�VHDȵRRU�DW�
mid-ocean ridges and on seamounts scattered 
WKURXJKRXW�WKH�RFHDQ��FRQWULEXWLQJ�WR�WKH�ODUJH�
FKHPLFDO�ȵX[HV�EHWZHHQ�RFHDQLF�FUXVW�DQG�
RYHUO\LQJ�VHDZDWHU��/RZ�WHPSHUDWXUH�YHQWV�DUH�
HVWLPDWHG�WR�DFFRXQW�IRU�XS�WR�WKUHH�RUGHUV�RI�

PDJQLWXGH�PRUH�ȵXLG�FLUFXODWLRQ�WKDQ�LV�H[FKDQJHG�
DW�KLJK�WHPSHUDWXUH�EODFN�VPRNHU�YHQWV��
$PRQJ�PLG�RFHDQ�ULGJH�V\VWHPV��(QGHDYRXU�

6HJPHQW�RI�WKH�-XDQ�GH�)XFD�5LGJH�LV�RQH�RI�WKH�
EHVW�VWXGLHG��7KH�&29Ζ6�LQVWUXPHQW��FXUUHQWO\�
ORFDWHG�DW�(QGHDYRXU�6HJPHQW��PHDVXUHV�ȵX[HV�
IURP�WKH�VHDȵRRU�LQWR�WKH�ZDWHU�FROXPQ�XVLQJ�
DFRXVWLF�LPDJHU\��6HQVRUV�WKDW�GHWHUPLQH�ȵXLG�
FRQVWLWXHQWV�DQG�WKHUPDO�ȵX[HV�VKRXOG�EH�
H[SDQGHG��2Q�WKH�HDVWHUQ�ȵDQN�RI�WKH�-XDQ�GH�
)XFD�5LGJH��2FHDQ�1HWZRUNV�&DQDGD�PRQLWRUV�
H[LVWLQJ�&25.HG�ERUHKROHV�WR�XQGHUVWDQG�FRPSOH[�
VXEVHDȵRRU�K\GURORJ\��1HZ�FRQQHFWLRQV�WR�H[LVWLQJ�
&25.V�ZRXOG�DGG�WR�WKLV�ORQJ�WHUP�K\GURORJLF�
REVHUYDWRU\��
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QUestion 12.�6DPSOLQJ�RI�SRUH�ȵXLGV�
LQ�DUHDV�RI�PHWKDQH�K\GUDWH�DOORZV�
PRQLWRULQJ�RI�JDV�ȵX[�LQWR�WKH�ZDWHU�
FROXPQ�DV�FOLPDWH�ZDUPV�

QUestion 11: in what ways Do UPPer 
ocean Processes inflUence the 
forMation of aerosols?

in situ measurements of surface ocean conditions 
DUH�VWLOO�UDUH��SDUWLFXODUO\�GXULQJ�KLJK�ZLQG�
VSHHG�HYHQWV��2FHDQ�GHULYHG�DHURVROV�DUH�
VRPH�RI�WKH�PRVW�LPSRUWDQW�LQSXWV�WR�(DUWKȇV�
UDGLDWLYH�EXGJHW��ELRJHRFKHPLFDO�F\FOHV��DQG�
HFRV\VWHPV��0DULQH�DHURVRO�SURGXFWLRQ�IURP�
VHD�VSUD\�RFFXUV�DW�VXEPLFURPHWUH�SDUWLFOH�
VFDOHV�DQG�LV�DHFWHG�E\�ZLQG�VSHHG��VHD�VXUIDFH�
WHPSHUDWXUH��DQG�WKH�ELRFKHPLFDO�FRPSRVLWLRQ�
RI�WKH�VRXUFH�VHDZDWHU��7KH�VRXUFH�VHDZDWHU�LV�
WKRXJKW�WR�EH�WKH�VXUIDFH�RFHDQ�PLFUROD\HU��ZKLFK�
FRQFHQWUDWHV�RUJDQLF�PDWWHU��7KHUH�DUH�DOPRVW�
QR�TXDQWLWDWLYH�PHDVXUHPHQWV�RI�PDULQH�DHURVRO�
VRXUFH�FRPSRQHQWV�RU�SURFHVVHV�LQYROYHG�LQ�WKHLU�
SURGXFWLRQ��GHVSLWH�WKH�IDFW�WKDW�WKLV�SKHQRPHQRQ�
PD\�EH�D�VLJQLȴFDQW�LQSXW�WR�FOLPDWH�PRGHOV��)RU�
H[DPSOH��EXEEOHV�DQG�IRDP�DUH�NQRZQ�WR�SOD\�
VLJQLȴFDQW�UROHV�LQ�DHURVRO�IRUPDWLRQ��.H\�IRDP�
SDUDPHWHUV�WKDW�QHHG�WR�EH�TXDQWLȴHG�LQFOXGH�WKHLU�
DUHDO�FRYHUDJH�DQG�SHUVLVWHQFH�
9(186ȇV�&2'$5�DQG�IHUU\�REVHUYDWLRQV�SURYLGH�

WKHVH�GDWD�IRU�WKH�6WUDLW�RI�*HRUJLD��EXW�DGYDQFLQJ�
NQRZOHGJH�RI�RFHDQ�GHULYHG�DHURVROV�UHTXLUHV�
WKH�DGGLWLRQ�RI�D�UDGDU�V\VWHP�LQ�WKH�PRUH�RSHQ�
RFHDQ��3KRWRJUDSKLF�PHDVXUHPHQWV�FDQ�UHFRUG�
WKH�H[WHQW�DQG�SHUVLVWHQFH�RI�IRDP��+\SHUVSHFWUDO�
UHPRWH�VHQVLQJ�SURYLGHV�XVHIXO�LQIRUPDWLRQ�RQ�
VXUIDFH�ELRORJ\�WKDW�LV�DOVR�UHODWHG�WR�VXUIDFH�
FKHPLVWU\��7R�FRPSOHPHQW�WKH�UDGDU�PHDVXUHPHQWV�
DQG�WR�DXJPHQW�WKH�H[LVWLQJ�GDWD�RQ�DHURVROV��
1(3781(�DQG�9(186�FRXOG�H[SDQG�WKH�PRELOH�
DVVHW�ȵHHW��VXFK�DV�ZLWK�XQPDQQHG�DHULDO�YHKLFOHV�
�8$9V��DQG�VXUIDFH�JOLGHUV��HDFK�RXWȴWWHG�ZLWK�D�
OLJKWZHLJKW�RSWLFDO�SDUWLFOH�VSHFWURPHWHU�WKDW�ZRXOG�
UHFRUG�DHURVRO�SDUWLFOH�GLVWULEXWLRQV�RYHU�D�ZLGH�
range of sea states.

QUestion 12: how larGe is the flUx 
of Methane froM the seafloor to 
the atMosPhere? 

)OXLGV�H[SHOOHG�GXULQJ�VXEGXFWLRQ�GULYHQ�VHGLPHQW�
FRPSDFWLRQ�GULYH�DQ�DFWLYH�K\GURJHRORJLF�V\VWHP�
on the cascadia margin. the discharge of carbon-
ULFK�JDVHV�DQG�ȵXLGV�IURP�WKH�VHDȵRRU�DHFWV�
PDULQH�HFRORJ\��RFHDQ�FKHPLVWU\��DQG�DWPRVSKHULF�
FRPSRVLWLRQ��0HWKDQH�H[SHOOHG�DW�PLFUR��DQG�
PDFUR�VHHSV��PXG�YROFDQRHV��DQG�RWKHU�VHDȵRRU�
IHDWXUHV�LV�QRZ�FRQVLGHUHG�WKH�VHFRQG�ODUJHVW�
QDWXUDO�VRXUFH�RI�DWPRVSKHULF�PHWKDQH�DIWHU�
ZHWODQGV�DQG�LV�D�SRWHQWLDOO\�LPSRUWDQW�FRQWULEXWRU�
WR�JOREDO�ZDUPLQJ��6HDȵRRU�PHWKDQH�ȵX[�HVWLPDWHV�
UDQJH�IURP����WR����7J�\U��7KXV��FKDQJHV�LQ�WKH�
ȵX[�RI�PHWKDQH�IURP�JHRORJLFDO�VRXUFHV�PXVW�EH�
GHWHUPLQHG�DQG�LQFOXGHG�LQ�HVWLPDWHV�RI�WKH�JOREDO�
DWPRVSKHULF�PHWKDQH�EXGJHW�
&OD\RTXRW�6ORSH��2'3�6LWH������DQG�%DUNOH\�

&DQ\RQ�DUHDV�KRVW�EXULHG�DQG�RXWFURSSLQJ�
PHWKDQH�K\GUDWH��([SHULPHQWV�WR�HVWLPDWH�
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PHWKDQH�ȵX[�IURP�WKH�VHDȵRRU�DUH�DOUHDG\�LQ�SODFH�
using Wally��EXW�LPSURYHG�PHDVXUHPHQWV�XVLQJ�
PDVV�VSHFWURPHWU\�ZRXOG�HQDEOH�TXDQWLȴFDWLRQ�RI�
K\GUDWH�FRPSRVLWLRQ�DQG�ȵX[HV��6HFWRU�VFDQQLQJ�
VRQDU�DQG�RWKHU�LQ�VLWX�VHDȵRRU�PDSSLQJ�V\VWHPV�
DUH�LGHDOO\�VXLWHG�IRU�UHSHDWHG�PHDVXUHPHQWV�
RI�WKH�FKDQJLQJ�VKDSH�DQG�VL]H�RI�FDUERQDWH�
FUXVWHG�K\GUDWH�PRXQGV��&DPHUDV�DQG�SDVVLYH�
DFRXVWLFV�FDQ�EH�XVHG�WR�GRFXPHQW�EXEEOH�ȵX[�
IURP�WKH�VHDȵRRU�LQWR�WKH�ZDWHU�FROXPQ�DQG�DFWLYH�
DFRXVWLF�VHQVRUV�FDQ�PHDVXUH�WKH�IDWH�RI�EXEEOHV�
GXULQJ�EXR\DQW�DVFHQW��)OX[HV�DFURVV�WKH�RFHDQ�
DWPRVSKHUH�ERXQGDU\�FDQ�EH�VWXGLHG�E\�DGGLQJ�
VXUIDFH�JOLGHUV�DQG�UHJXODU��UHSHDW�8$9�RYHUȵLJKWV�
DW�%DUNOH\�&DQ\RQ�DQG�&OD\RTXRW�6ORSH��8$9V�DUH�
FXUUHQWO\�EHLQJ�WHVWHG�LQ�WKH�1(3781(�DUHD��

QUestion 13: what are the 
aDvantaGes anD risks of ocean 
GeoenGineerinG to MitiGate 
cliMate chanGe?

6HTXHVWUDWLRQ�RI�H[FHVV�&22�DVVRFLDWHG�ZLWK�
IRVVLO�IXHO�HPLVVLRQV�LV�YLHZHG�DV�RQH�RI�WKH�EHVW�
DSSURDFKHV�IRU�PLWLJDWLQJ�FOLPDWH�FKDQJH��7ZR�
RI�WKH�PLWLJDWLRQ�PHFKDQLVPV�FRQVLGHUHG�E\�WKH�
VFLHQWLȴF�DQG�JHRHQJLQHHULQJ�FRPPXQLWLHV�DUH�
RI�LQWHUHVW�WR�2FHDQ�1HWZRUNV�&DQDGD��)LUVW�LV�
WR�LQMHFW�&22�LQWR�YRLGV�LQ�\RXQJ�EDVDOW�EHFDXVH�
RI�LWV�YDVW�UHVHUYRLU�FDSDFLW\��2FHDQLF�FUXVW�KDV�
FORVHG�FLUFXODWLRQ�SDWKZD\V�WKDW�VWDELOL]H�&22 
WKURXJK�FKHPLFDO�UHDFWLRQV��DQG�WKHUH�LV�ORZ�ULVN�
RI�SRVW�LQMHFWLRQ�OHDNDJH�EDFN�LQWR�WKH�RFHDQ�
DQG�XOWLPDWHO\�LQWR�WKH�DWPRVSKHUH��$�VHFRQG�
PHFKDQLVP�SURSRVHG�E\�WKH�JHRHQJLQHHULQJ�
UHVHDUFK�FRPPXQLW\�LV�WR�LQFUHDVH�WKH�DPRXQW�RI�
VRODU�UDGLDWLRQ�UHȵHFWHG�EDFN�LQWR�VSDFH�WKURXJK�
LQFUHDVLQJ�FORXG�FRYHU�JHQHUDWHG�E\�HPLWWLQJ�

VHD�VSUD\�LQWR�WKH�PDULQH�ERXQGDU\�OD\HU�IURP�
ZLQG�SRZHUHG�VKLSV��ΖW�LV�K\SRWKHVL]HG�WKDW�WKHVH�
DUWLȴFLDO�DHURVROV�ZRXOG�DFW�DV�FORXG�FRQGHQVDWLRQ�
QXFOHL��LQFUHDVLQJ�WKH�GHQVLW\�RI�PDULQH�
VWUDWRFXPXOXV�FORXGV�DQG�DOEHGR�
1(3781(�KDV�WKH�SRWHQWLDO�WR�VXSSRUW�RFHDQ�

UHODWHG�JHRHQJLQHHULQJ�UHVHDUFK�WR�DVVHVV�
DSSURDFKHV�WR�FDUERQ�VHTXHVWUDWLRQ�DQG�DHURVRO�
JHQHUDWLRQ�DQG�WKHLU�HQYLURQPHQWDO�LPSOLFDWLRQV��
)RU�H[DPSOH��H[LVWLQJ�RU�QHZ�ERUHKROHV�RQ�WKH�
QHWZRUN�FRXOG�EH�XVHG�DV�WHVW�&22�LQMHFWLRQ�ZHOOV��
ZLWK�DVVRFLDWHG�VHDȵRRU�DQG�ERUHKROH�VHQVRUV�
UHFRUGLQJ�QXPHURXV�YDULDEOHV�SUH��DQG�SRVW�
LQMHFWLRQ�RYHU�WKH�ORQJ�WHUP��6XUIDFH�DUWLȴFLDO�
DHURVRO�H[SHULPHQWV�FRXOG�EH�FRQGXFWHG�LQ�DQ�
RSHQ�VHD�DUHD�ZKHUH�ORQJ�WHUP�PRQLWRULQJ�FRXOG�
GRFXPHQW�LPSDFWV�RQ�WKH�HFRV\VWHP��7KLV�ODWWHU�
PHWKRG�GRHV�QRW�QHFHVVDULO\�UHGXFH�WKH�LQYDVLRQ�
RI�H[FHVV�DWPRVSKHULF�&22�LQWR�WKH�RFHDQ��ZKLFK�LV�
FXUUHQWO\�UHGXFLQJ�WKH�RFHDQȇV�S+�
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QUestion 14.�6HLVPRPHWHUV�SODFHG�
RQ�WKH�VHDȵRRU�SHUPLW�PRUH�DFFXUDWH�
ORFDWLRQ�RI�HDUWKTXDNHV��OHDGLQJ�WR�D�EHWWHU�
XQGHUVWDQGLQJ�RI�WKH�ORFDO�WHFWRQLF�UHJLPH�

seafloor and 
sediment in Motion

0RVW�RI�WKH�ZRUOGȇV�ODUJHVW�HDUWKTXDNHV�RFFXU�
RVKRUH�LQ�VXEGXFWLRQ�]RQHV��VXFK�DV�&DVFDGLD��
7KH\�GLUHFWO\�LPSDFW�VRFLHW\�ZKHQ�WKH�UHVXOWLQJ�
JURXQG�VKDNLQJ�FDXVHV�GHDWK��LQMXU\��DQG�
LQIUDVWUXFWXUH�GDPDJH��9HUWLFDO�VHDȵRRU�PRYHPHQW�
WKDW�RFFXUV�GXULQJ�VXEGXFWLRQ�HDUWKTXDNHV�DQG�
VXEPDULQH�ODQGVOLGHV�LQGXFHG�E\�HDUWKTXDNHV�DQG�
storms are the most common cause of tsunamis. 
6FLHQWLVWV�XVH�JHRORJLFDO�GDWD�WR�KHOS�FRQVWUDLQ�
UHFXUUHQFH�LQWHUYDOV�RI�WKHVH�ODUJH�HDUWKTXDNHV��EXW�
WKH�XQFHUWDLQW\�LV�WRR�ODUJH�WR�EH�XVHG�WR�SUHGLFW�
IXWXUH�HYHQWV��+RZHYHU��RQFH�D�VXEGXFWLRQ�IDXOW�
VWDUWV�WR�UXSWXUH��LW�LV�SRVVLEOH�WR�DQDO\]H�WKH�LQLWLDO�
HDUWKTXDNH�3�ZDYHV�UHFRUGHG�RQ�VHLVPRJUDSKV�
WR�JLYH�ZDUQLQJV�RI�WHQV�RI�VHFRQGV�EHIRUH�WKH�
PRUH�GHVWUXFWLYH�6�ZDYHV�UHDFK�RXU�FLWLHV�DQG�
WR�JLYH�ZDUQLQJV�RI�KDOI�DQ�KRXU�WR�KRXUV�EHIRUH�
GHVWUXFWLYH�WVXQDPL�ZDYHV�UHDFK�WKH�VKRUH��
&RPELQLQJ�LQIRUPDWLRQ�IURP�RXU�REVHUYDWRULHV�ZLWK�
ODQG�LQVWUXPHQWV�ZLOO�PDNH�IRU�WKH�PRVW�HHFWLYH�
ZDUQLQJ�V\VWHPV�DQG�LV�DQ�HQGHDYRXU�LQ�ZKLFK�
2FHDQ�1HWZRUNV�&DQDGD�LV�DFWLYHO\�HQJDJHG�ZLWK�
RSHUDWLRQDObDJHQFLHV�

QUestion 14: how is the Physical 
state of the sUBseafloor in the  
northeast Pacific relateD to 
earthQUake Generation? 

7KH�1RUWKHDVW�3DFLȴF�WHFWRQLF�UHJLPH�LQFOXGHV�PLG�
RFHDQ�ULGJHV��IUDFWXUH�]RQHV��DQG�D�VXEGXFWLRQ�]RQH�
FDSDEOH�RI�JHQHUDWLQJ�PHJDWKUXVW�HDUWKTXDNHV��
1(3781(�VHLVPRPHWHUV�UHFRUG�HDUWKTXDNH�DFWLYLW\�
RQ�WKH�-XDQ�GH�)XFD�DQG�1RUWK�$PHULFDQ�SODWHV�DW�
DOO�QRGHV�ZLWK�WKH�H[FHSWLRQ�RI�)ROJHU��$GGLWLRQDO�
VHLVPRPHWHUV�LQVWDOOHG�RQ�WKH�-XDQ�GH�)XFD�5LGJH�
ZRXOG�SHUPLW�PRUH�DFFXUDWH�ORFDWLRQ�RI�ORFDO�
HDUWKTXDNHV��OHDGLQJ�WR�D�EHWWHU�XQGHUVWDQGLQJ�
RI�WKH�UHODWLRQVKLS�EHWZHHQ�WHFWRQLFV�DQG�ULGJH�

YROFDQLVP��1(3781(ȇV�0LGGOH�9DOOH\�QRGH�
SURYLGHV�D�VWHSSLQJ�VWRQH�IRU�WKH�LQVWDOODWLRQ�RI�D�
VHW�RI�WKUHH�VHLVPRPHWHUV�DQG�ERWWRP�SUHVVXUH�
UHFRUGHUV��HDFK�ORFDWHG�RQ�D�GLHUHQW�WHFWRQLF�
SODWH��-XDQ�GH�)XFD��3DFLȴF��DQG�([SORUHU���7KHVH�
IXWXUH�LQVWUXPHQWV�ZRXOG�LQFUHDVH�XQGHUVWDQGLQJ�
RI�WHFWRQLF�UHODWLRQVKLSV�DPRQJ�WKHVH�SODWHV��DQG�
ZRXOG�SURYLGH�DQ�RVKRUH�JHRGHWLF�DSSURDFK�WR�
HDUWKTXDNH�UHVHDUFK��
-DSDQHVH�VFLHQWLVWV�LGHQWLȴHG�VORZ�VOLS�DORQJ�WKH�

HDUWKTXDNH�JHQHUDWLQJ�IDXOW�DV�D�SRWHQWLDO�SUHFXUVRU�
WR�WKH������7ďKRNX�PHJDWKUXVW�HYHQW��ΖQVWDOODWLRQ�
RI�VWUDLQ�JDXJHV�LQ�ERUHKROHV�RQ�WKH�1(3781(�
REVHUYDWRU\�ZRXOG�SURYLGH�D�GLUHFW�PHDVXUH�RI�VORZ�
VOLS�RQ�&DVFDGLDȇV�PDMRU�VXEGXFWLRQ�]RQH�IDXOW��ΖQ�
DGGLWLRQ��ȵXLGV�XQGHU�KLJK�SUHVVXUH�DUH�WKRXJKW�WR�
SOD\�D�UROH�LQ�FRQWUROOLQJ�VORZ�VOLS��7KH�1(3781(�
REVHUYDWRU\�LV�DOUHDG\�UHFRUGLQJ�ORQJ�WLPH�VHULHV�
RI�WHPSHUDWXUH�DQG�SUHVVXUH�LQ�ERUHKROHV��DQG�
LQWHJUDWLRQ�RI�WKHVH�GDWD�RQ�ȵXLG�ȵRZ�DQG�ȵXLG�
SUHVVXUH�FKDQJHV�ZLWK�RWKHU�WHFWRQLF�PHDVXUHPHQWV�
LV�FRQWLQXLQJ��$OO�WKHVH�PHDVXUHPHQWV�ZLOO�
FRPSOHPHQW�WKH�ODQG�EDVHG�QHWZRUNV�WKDW�DUH�EHLQJ�
XVHG�WR�VWXG\�VORZ�VOLS�DORQJ�&DVFDGLD��DGYDQFLQJ�
UHVHDUFK�LQ�WKLV�LPSRUWDQW�DUHD�
([LVWLQJ�1(3781(�LQVWUXPHQWV�VKRXOG�EH�

PRGLȴHG�WR�SURYLGH�DXWRPDWLF�GHWHFWLRQ�RI�3bZDYHV��
ZKLFK�LQGLFDWH�LQLWLDWLRQ�RI�DQ�HDUWKTXDNH��5HDO�
time transmission of data from detected events 
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9 hours

WR�ODERUDWRULHV�RQ�VKRUH�FRXOG�SRWHQWLDOO\�EH�XVHG�
WR�SURYLGH�XS�WR�RQH�PLQXWH�RI�ZDUQLQJ�WR�FLWLHV��
VXFK�DV�9DQFRXYHU�DQG�9LFWRULD��RI�WKH�DUULYDO�RI�
VHLVPLF�VXUIDFH�ZDYHV�WKDW�FDXVH�WKH�PRVW�JURXQG�
VKDNLQJ�DQG�GDPDJH��

 

QUestion 15: how can we iMProve 
PreDiction of the sPeeD anD size 
of tsUnaMis?

:LWK�ZDYH�KHLJKWV�RYHU����PHWUHV��WVXQDPLV�
FDQ�LQXQGDWH�DQG�SRWHQWLDOO\�GHVWUR\�FRDVWDO�
FRPPXQLWLHV��DV�GHPRQVWUDWHG�E\�WKH������ΖQGLDQ�
2FHDQ�DQG������-DSDQHVH�WVXQDPLV��1(3781(ȇV�
ERWWRP�SUHVVXUH�UHFRUGHU�EDVHG�WVXQDPL�VHQVRUV�
KDYH�LPSURYHG�WVXQDPL�PRGHOV�WKDW�IRUHFDVW�
WVXQDPL�ZDYH�KHLJKWV��$�VLJQLȴFDQW�LPSURYHPHQW�
DW�1(3781(�ZRXOG�EH�WR�FRPSOHWH�LQVWDOODWLRQ�RI�

D�WULDQJXODU�DUUD\�RI�ERWWRP�SUHVVXUH�VHQVRUV�DW�
&DVFDGLD�%DVLQ��2'3�6LWH��������5HDO�WLPH�GDWD�
IURP�WKLV�VHQVRU�DUUD\�ZLOO�SURYLGH�ZDYH�VSHHG�
DQG�GLUHFWLRQ�WKDW�FRXOG�EH�XVHG�LQ�FRQMXQFWLRQ�
ZLWK�UHJLRQDO�QXPHULFDO�WVXQDPL�PRGHOV�IRU�
UHDO�WLPH�ZDUQLQJ�
/DUJH�HDUWKTXDNHV�FRXOG�WULJJHU�XQGHUZDWHU�

ODQGVOLGHV�RQ�XQVWDEOH�VORSHV��UHVXOWLQJ�LQ�
WVXQDPLV�WKDW�ZRXOG�LQXQGDWH�DGMDFHQW�FRDVWDO�
FLWLHV��ΖQFUHDVHG�SRUH�SUHVVXUH�LQ�VHGLPHQW�LV�DQ�
LQGLFDWRU�RI�XQVWDEOH�VORSH�FRQGLWLRQV��7KH�9(186�
REVHUYDWRU\�VXSSRUWV�VXEVHDȵRRU�SRUH�SUHVVXUH�
VHQVRUV�LQ�WKH�)UDVHU�5LYHU�GHOWD��$Q�LPSURYHG�DQG�
PRUH�H[WHQVLYH�DUUD\�RI�SRUH�SUHVVXUH�VHQVRUV�
ZRXOG�HQDEOH�VHDȵRRU�LQVWDELOLW\�PDSV�WR�EH�
SURGXFHG��LQGLFDWLQJ�WKH�DUHDV�RI�JUHDWHVW�SRWHQWLDO�
IRU�ODQGVOLGHV�GXULQJ�H[WUHPH�ȵRRG�HYHQWV�DQG�
HDUWKTXDNHV��DQG�SURYLGH�LQSXW�WR�IRUHFDVW�PRGHOV�
RI�ODQGVOLGH�LQGXFHG�WVXQDPLV�

Cascadia Basin

Clayoquot Slope

Barkley Canyon

Folger Passage

14:30 14:50 15:10 15:30 15:50 16:10 16:30
UTC Time, March 11, 2011

SEAFLOOR PRESSURE

wave height

� �� ����� ����� ������ ������ ������ ������

1 hour
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QUestion 15��2FHDQ�1HWZRUNV�
&DQDGD�ERWWRP�SUHVVXUH�UHFRUGHUV�
SURYLGH�HDUO\�ZDUQLQJ�IRU�WVXQDPLV�
UHDFKLQJ�&DQDGDȇV�ZHVW�FRDVW�
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QUestion 16.�7KH�'HOWD�
'\QDPLFV�H[SHULPHQW�LV�
SRVLWLRQHG�RQ�WKH�VHDȵRRU�
ZKHUH�ODUJH�DPRXQWV�RI�
sediment from the river 
DUH�GHSRVLWHG�

QUestion 16: what MechanisMs 
reGUlate UnDerwater lanDsliDes 
on the fraser river Delta? 
8QGHUZDWHU�ODQGVOLGHV�QHDU�FRDVWV�KDYH�OHG�WR�
KXQGUHGV�RI�PLOOLRQV�RI�GROODUV�LQ�GDPDJH�WR�
LQIUDVWUXFWXUH�DQG�SRVH�D�WVXQDPL�WKUHDW�WR�FRDVWDO�
DUHDV��ΖQ�IDFW��LQ�&DQDGD��D�FRXQWU\�SUHSDULQJ�D�
ZRUOG�FODVV�WVXQDPL�ZDUQLQJ�V\VWHP��WKH�RQO\�
GRFXPHQWHG�GHDWKV�E\�WVXQDPL�WR�GDWH�KDYH�EHHQ�
D�UHVXOW�RI�XQGHUZDWHU�ODQGVOLGHV��ΖQIUDVWUXFWXUH�
SURMHFWV�RQ�XQVWDEOH�VHDȵRRU�VORSHV�DURXQG�WKH�
ZRUOG�ZRXOG�EHQHȴW�IURP�D�EHWWHU�XQGHUVWDQGLQJ�
RI�WKH�PHFKDQLVPV�WKDW�SUHFRQGLWLRQ�VHDȵRRU�
VHGLPHQW�IRU�IDLOXUH�RU�WKDW�WULJJHU�XQGHUZDWHU�
ODQGVOLGHV�DW�GHOWDV�

7KH�)UDVHU�5LYHU�GHOWD�LV�WKH�LGHDO�ORFDWLRQ�IRU�
D�ODERUDWRU\�WR�H[DPLQH�KRZ�UHOHYDQW�SURFHVVHV�
FDQ�SUHFRQGLWLRQ�VHGLPHQW��7KH�2FHDQ�1HWZRUNV�
&DQDGD�H[WHQVLRQ�FDEOH�WR�WKH�GHOWD�KDV�SHUPLWWHG�
PHDVXUHPHQW�RI�NH\�SURFHVVHV�DW�DOO�WLPHV�VFDOHV��
3UHYLRXV�DWWHPSWV�E\�1DWXUDO�5HVRXUFHV�&DQDGD�
�DQG�RWKHU�JURXSV�DURXQG�WKH�ZRUOG��XVLQJ�
EDWWHU\�SRZHUHG�PRRULQJV�ZHUH�HLWKHU�XQDEOH�
WR�UHFRUG�DW�KLJK�GDWD�UDWHV��RU�WKH�EDWWHULHV�
H[SLUHG�EHIRUH�ODQGVOLGHV�ZHUH�PHDVXUHG��ΖQ�
DOO�SUHYLRXV�PHDVXUHPHQWV��WKH�VORZ�GDWD�UDWHV�
UHTXLUHG�WR�H[WHQG�WKH�RSHUDWLQJ�OLIH�RI�D�PRRULQJ�
WR�D�\HDU�RU�PRUH�WR�LQFUHDVH�WKH�OLNHOLKRRG�RI�
FDSWXULQJ�D�ODQGVOLGH�PHDQW�WKDW�DW�PRVW�RQH�
RU�WZR�SURSHUWLHV�FRXOG�EH�PHDVXUHG�GXULQJ�DQ�
HYHQW��2FHDQ�1HWZRUNV�&DQDGD�FDQ�FRQWLQXH�WR�
EH�D�OHDGHU�LQ�WKLV�DUHD�RI�VWXG\�E\�GHYHORSLQJ�
QHZ�VHQVRUV�WR�PHDVXUH�PRUH�YDULDEOHV�WKDW�FDQ�
DHFW�VORSH�VWDELOLW\�



2727

1(3781(�DQG�9(186��WKH�ȴUVW�PXOWLQRGH�FDEOHG�
XQGHUVHD�REVHUYDWRULHV��KDYH�EHHQ�DUFKLYLQJ�DQG�
VHUYLQJ�GDWD�VLQFH�HDUO\�������)RU�2FHDQ�1HWZRUNV�
&DQDGD�REVHUYDWRULHV�WR�PDLQWDLQ�OHDGHUVKLS�
DQG�EHQHȴW�&DQDGLDQV��2FHDQ�1HWZRUNV�&DQDGD��
WKURXJK�LWV�ΖQQRYDWLRQ�&HQWUH��SUHYLRXVO\�FDOOHG�
WKH�&HQWUH�IRU�(QWHUSULVH�DQG�(QJDJHPHQW���PXVW�
FRQWLQXH�WR�DGRSW�QHZ�WHFKQRORJLHV�ZKHUH�WKH\�
H[LVW�DQG�IDFLOLWDWH�QHZ�GHYHORSPHQWV�ZKHUH�WKH\�
GR�QRW�LQ�FRRSHUDWLRQ�ZLWK�LQGXVWU\��JRYHUQPHQW��
DQG�DFDGHPLD��ΖQ�SDUWLFXODU��PDLQWDLQLQJ�D�UREXVW�
REVHUYDWRU\�LQIUDVWUXFWXUH�GHSHQGV�RQ�WKH�
GHYHORSPHQW�RI�UHOLDEOH�FRPSRQHQWV��6FLHQWLȴF�

UHTXLUHPHQWV�ZLOO�GULYH�DGYDQFHV�LQ�GHHS�VHD�
LQVWUXPHQWDWLRQ��OHDGLQJ�WR�WKH�GHYHORSPHQW�RI�
QHZ�VHQVRU�W\SHV�DQG�WKH�DGDSWDWLRQ�RI�H[LVWLQJ�
LQVWUXPHQWV�IRU�FDEOHG�REVHUYDWRU\�GHSOR\PHQWV��
$QDO\VLV�RI�WKH�ODUJH�YROXPH�RI�KLJK�UHVROXWLRQ�
GDWD�ZLOO�QHFHVVLWDWH�DGYDQFHV�LQ�PRGHOOLQJ��GDWD�
PDQDJHPHQW��GDWD�YLVXDOL]DWLRQ��DXWRPDWHG�
HYHQW�GHWHFWLRQ��DQG�UHDO�WLPH�FRQWURO��0HHWLQJ�
WKHVH�FKDOOHQJHV�ZLOO�HQDEOH�DQG�HQKDQFH�WKH�
RFHDQRJUDSKLF�UHVHDUFK�FRQGXFWHG�ZLWK�WKH�
REVHUYDWRU\�DVVHWV��LQ�DGGLWLRQ�WR�FRQWULEXWLQJ�
WR�IXQGDPHQWDO�DGYDQFHV�LQ�HQJLQHHULQJ�DQG�
FRPSXWDWLRQDO�UHVHDUFK�

innovation  
throUGh  

coMMercialization  
anD new  

technoloGy 
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new sensors, PlatforMs, 
vehicles, anD arrays

2FHDQ�REVHUYDWLRQ�GHSHQGV�RQ�WKH�DYDLODELOLW\�RI�
HHFWLYH�VHQVRUV��$�PDVV�VSHFWURPHWHU��SDVVLYH�
OLVWHQLQJ�GHYLFHV��DQG�S+��pco2��PHWKDQH��DQG�JDV�
EXEEOH�VHQVRUV�KDYH�DOUHDG\�EHHQ�LGHQWLȴHG�DV�
HVVHQWLDO��ΖQ�DGGLWLRQ��VRPH�H[LVWLQJ�VHQVRUV�DQG�
LQVWUXPHQW�SDFNDJHV�QHHG�WR�EH�DGDSWHG�IRU�ORQJ�
WHUP�GHSOR\PHQW��LQFOXGLQJ�LQFRUSRUDWLRQ�RI�QHZ�
DSSURDFKHV�IRU�PDLQWDLQLQJ�FDOLEUDWHG�LQVWUXPHQWV��
&RQVWUDLQWV�LPSRVHG�RQ�RFHDQRJUDSKLF�VWXGLHV�

E\�WKH�ORFDWLRQV�RI�2FHDQ�1HWZRUNV�&DQDGD�FDEOHG�
QRGHV�FDQ��WR�VRPH�H[WHQW��EH�RYHUFRPH�E\�IXWXUH�
XVH�RI�DXWRQRPRXV�XQGHUZDWHU�YHKLFOHV�VXFK�DV�
JOLGHUV�DQG�DXWRQRPRXV�UHFRUGLQJ�LQVWUXPHQWV��
7R�PD[LPL]H�XWLOLW\�RI�DXWRQRPRXV�YHKLFOH�GDWD��
WKHLU�QDYLJDWLRQ�V\VWHPV�QHHG�WR�EH�LQWHJUDWHG�ZLWK�
WKRVH�RI�WKH�2FHDQ�1HWZRUNV�&DQDGD�REVHUYDWRULHV��
3RZHU�IRU�DXWRQRPRXV�XQGHUZDWHU�YHKLFOHV�

FRXOG�FRPH�IURP�GRFNLQJ�VWDWLRQV�FRQQHFWHG�
GLUHFWO\�WR�QRGHV��7KH�GRFNLQJ�VWDWLRQV�ZRXOG�KDYH�
PXOWLSOH�UROHVȃWKH\�ZRXOG�SURYLGH�D�VDIH�SDUNLQJ�
SRVLWLRQ�IRU�WKH�YHKLFOH�EHWZHHQ�PLVVLRQV�DQG�DFW�
DV�D�EDWWHU\�FKDUJLQJ�VWDWLRQ�DQG�GDWD�GRZQORDG�
PLVVLRQ�XSORDG�WHUPLQDO��:LWK�WKH�GRFNLQJ�VWDWLRQ�
FRQQHFWHG�FORVH�WR�WKH�QRGH��SRZHU�RI�XS�WR�VHYHUDO�
NLORZDWWV�ZRXOG�EH�DYDLODEOH�WR�TXLFNO\�FKDUJH�KLJK�
FDSDFLW\�EDWWHULHV��
Ȋ6PDUWȋ�LQVWUXPHQWV�FDQ�UHDFW�WR�HQYLURQPHQWDO�

FKDQJHV�DQG�DGDSW�WKHLU�EHKDYLRXU�WKURXJK�
PDFKLQH�OHDUQLQJ��ΖW�LV�DQWLFLSDWHG�WKDW�LQFUHDVLQJ�
FRPSXWDWLRQDO�SRZHU�ZLOO�QRW�VLJQLȴFDQWO\�UDLVH�
SRZHU�FRQVXPSWLRQ��9HU\�ORZ�SRZHU�SURFHVVRUV�
VXFK�DV�WKH�$50�FKLSV�XVHG�LQ�VPDUWSKRQHV�DUH�
FDSDEOH�DQG�HDVLO\�SURJUDPPHG��7KHLU�XVH�LQ�VPDUW�
MXQFWLRQ�ER[HV�PLJKW�EH�LQFOXGHG�LQ�WKH�IXWXUH��IRU�
H[DPSOH��WR�HQDEOH�LQVWUXPHQWVȇ�EHKDYLRXUV�WR�EH�
PRGLȴHG�WR�FDSWXUH�HYHQWV�GHWHFWHG�ORFDOO\�
6HQVRU�DUUD\V��PRVW�QRWDEO\�WKRVH�FRPSRVHG�RI�

WZR��RU�WKUHH�GLPHQVLRQDO�PDWULFHV�RI�K\GURSKRQHV�
ZLWK�GR]HQV�RI�VHQVRUV�GLJLWL]HG�DW�����N+]��KDYH�

DOUHDG\�EHHQ�FRQVLGHUHG�IRU�GHSOR\PHQW��FXUUHQWO\�
D�WKUHH�K\GURSKRQH�DUUD\�LV�GHSOR\HG�LQ�WKH�6WUDLW�
RI�*HRUJLD���:KLOH�ODUJH�DUUD\V�ZRXOG�UHTXLUH�
ODUJH�EDQGZLGWK�FDSDELOLWLHV��D�QRPLQDO�DUUD\�RI�
���bVXFK�K\GURSKRQHV�ZRXOG�SURGXFH�D�VXVWDLQHG�
WKURXJKSXW�RI�a��b0ESV��ZHOO�ZLWKLQ�WKH�FXUUHQW�
FDSDELOLWLHV�RI�HDFK�QRGH��7KUHH�GLPHQVLRQDO�
LPDJLQJ�IURP�XQGHUZDWHU�FDPHUD�DUUD\V�VWLOO�VXHUV�
IURP�UHIUDFWLRQ�RI�OLJKW��5HVHDUFKHUV�DUH�QRZ�
GHYHORSLQJ�QRYHO�DOJRULWKPV�WR�GHDO�ZLWK�UHIUDFWLRQ��
WKHLU�WHVW�VXEMHFW�LV�D�VHVVLOH��QRQ�PRELOH��EHQWKLF�
VXVSHQVLRQ�IHHGHU��D�VSRQJH��WKDW�LV�LPDJHG�IURP�
DQ�DUUD\�RI�HLJKW�KLJK�UHVROXWLRQ�FDPHUDV�LQVWDOOHG�
DW�)ROJHU�3LQQDFOH�R�%DUNOH\�6RXQG�

 

Data fUsion anD visUalization

'DWD�IXVLRQ�IURP�YLVXDO�DQG�QRQYLVXDO�VHQVRUV�
�H�J��bFRPELQLQJ�VRQDU�DQG�YLGHR�LPDJH�GDWD�WR�
FUHDWH�YLVXDOL]DWLRQV��ZLOO�\LHOG�QHZ�GDWD�SURGXFWV�
and enhance the research conducted on the 
QHWZRUN��9LVXDOL]DWLRQ�HRUWV�ZLOO�LQFOXGH�
ȏ� &RQGXFWLQJ�PXOWLEHDP�VXUYH\V�DQG�SURFHVVLQJ��
DUFKLYLQJ��DQG�VKDULQJ�WKHVH�GDWD

ȏ� �'�YLVXDOL]DWLRQ�DQG�LQWHJUDWLRQ�ZLWK�RWKHU�
HQYLURQPHQWDO�YDULDEOHV��H�J���FXUUHQWV��
WHPSHUDWXUH�

ȏ� *HQHUDWLRQ�RI�YLVXDO�GDWD�IURP�QRQYLVXDO�GDWD�
VHWV��H�J���VSHFWURJUDPV��YLVXDO�UHSUHVHQWDWLRQV�
RI�HFKRVRXQGHU�DQG�DFRXVWLF�'RSSOHU�FXUUHQW�
SURȴOHU�GDWD�

ȏ� :HE�EDVHG�UHDO�WLPH�LQWHUDFWLYH�YLVXDOL]DWLRQ�
RI�XQGHUZDWHU�SKHQRPHQD��H�J���(QGHDYRXU�
PRRULQJ�FXUUHQW�GDWD�
$XWRPDWHG�SURFHVVLQJ�RI�ODUJH�GDWD�VHWV�ZLOO�

LQFOXGH�GDWD�DEVWUDFWLRQ�EDVHG�RQ�DXWRPDWHG�
GHWHFWLRQ�RI�VDOLHQW�HYHQWV��SURGXFWLRQ�RI�
VKRUWHU��PRUH�LQIRUPDWLRQ�ULFK�DQQRWDWHG�YLGHRV��
DXWRPDWLQJ�ELRORJLFDOO\�UHOHYDQW�REVHUYDWLRQV�
�H�J���VSHFLHV�FRXQWV��RUJDQLVP�GHQVLW\��VSHFLHV�
LGHQWLȴFDWLRQ���LQWHUSUHWLQJ�DQG�LGHQWLI\LQJ�IHDWXUHV�
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GHWHFWHG�LQ�VRQDU�GDWD��H�J���VHDȵRRU�VHGLPHQW�
SLWV��XVLQJ�FRPSXWHU�YLVXDOL]DWLRQ�WHFKQLTXHV��
DQG�FRPSXWHU�YLVLRQ�EDVHG�HYHQW�GHWHFWLRQ�
�H�J��bSUHVHQFH�DEVHQFH�RI�EXEEOH�SOXPHV��
EXEEOH�FRXQWV��DQG�UDWHV���&RQFRPLWDQW�ZLWK�QHZ�
SURFHVVLQJ�DQG�YLVXDOL]DWLRQ�GDWD�SURGXFWV��QHZ�
WRROV�DUH�QHHGHG�IRU�YLGHR�DQG�LPDJH�PDQDJHPHQW�
WR�SHUPLW�DQQRWDWLRQ�IRU�HDV\�VHDUFKLQJ��TXHU\LQJ�
YLGHRV�E\�H[DPSOH�RU�NH\ZRUG��DQG�FRQWHQW�EDVHG�
LPDJH�DQG�RU�YLGHR�UHWULHYDO�

event Detection, resPonsive 
saMPlinG, anD reMote exPeriMental 
ManiPUlation

&RQWLQXRXV�PRQLWRULQJ�RI�HQYLURQPHQWDO�YDULDEOHV�
SHUPLWV�VDPSOLQJ�LQ�UHVSRQVH�WR�D�FKDQJH�LQ�
FRQGLWLRQV��VXFK�DV�WKH�GHQVLW\�VWUXFWXUH�RI�WKH�
ZDWHU�FROXPQ��FLUFXODWLRQ�SDWWHUQ��SK\WRSODQNWRQ�
EORRP�RU�RWKHU�RUJDQLF�GHSRVLWLRQ�HYHQW��LQFUHDVHG�
VHGLPHQWDWLRQ��DQG�YHQWLQJ�RU�JDV�UHOHDVH��7KH�
WLPLQJ�RI�WKHVH�ȵXFWXDWLRQV�PD\�EH�EURDGO\�
SUHGLFWDEOH��H�J���WKH�WLPLQJ�RI�WKH�VSULQJ�EORRP��
DUULYDO�RI�D�GLVWDQW�WVXQDPL���EXW�WKH�H[DFW�RQVHW�RI�
WKHVH�HYHQWV�FDQ�RQO\�EH�GHWHUPLQHG�ZLWK�2FHDQ�
1HWZRUNV�&DQDGD�OLNH�FRQWLQXRXV�PRQLWRULQJ��
)RU�VRPH�H[WUHPH�RU�UDUH�HYHQWV��WKH�WLPLQJ�
FDQ�EH�XQSUHGLFWDEOH��H�J���HDUWKTXDNHV��ORFDO�
WVXQDPLV��ZHDWKHU���2QFH�DQ�HYHQW�LV�GHWHFWHG��
VDPSOLQJ�PXVW�EHJLQ�UDSLGO\�WR�FDSWXUH�DVVRFLDWHG�
FKDQJHV�LQ�JHRORJLFDO��SK\VLFRFKHPLFDO��DQG�
ELRORJLFDO�FRQGLWLRQV��6XFK�D�UDSLG�UHVSRQVH�LV�QRW�
SRVVLEOH�XVLQJ�VKLSV��
&DEOHG�REVHUYDWRULHV�PDNH�LW�SRVVLEOH�WR�VDPSOH�

DQ�HYHQW�ZLWKLQ�D�IHZ�KRXUV�DIWHU�GHWHFWLRQ��
Addressing research questions such as those 
UHODWHG�WR�HQYLURQPHQWDO�FKDQJH�UHTXLUHV�D�
FRPELQDWLRQ�RI������FRQWLQXRXV�PRQLWRULQJ�WR�
SURYLGH�EDVHOLQH�LQIRUPDWLRQ�DQG�����UHVSRQVLYH�
VDPSOLQJ�GXULQJ�H[WUHPH�RU�UDUH�HYHQWV�WR�FDSWXUH�
D�UHVSRQVH�DW�WKH�DSSURSULDWH�WHPSRUDO�VFDOHV�DQG�

UHVROXWLRQ��ΖQVWUXPHQWV�PLJKW�EH�UHSURJUDPPHG�
WR�LQFUHDVH�VDPSOLQJ�IUHTXHQF\�DQG�LQWHQVLW\�
RU�WR�DOWHU�VDPSOH�FROOHFWLRQ�WLPLQJ�WR�EHWWHU�
FRLQFLGH�ZLWK�HYHQW�FKDUDFWHULVWLFV�VXFK�DV�FXUUHQW�
UHYHUVDOV�RU�GHSRVLWLRQ�SXOVHV��7KH�2FHDQ�1HWZRUNV�
&DQDGD�REVHUYDWRULHV�SURYLGH�WKH�PHDQV�IRU�ERWK�
FRQWLQXRXV�ORQJ�WHUP�VDPSOLQJ�DQG�WKH�UDSLG�
UHVSRQVH�WR�LQGLYLGXDO�HYHQWV�

 
MoDellinG in ocean 
networks canaDa

2YHU�WKH�QH[W�ȴYH�\HDUV��GDWD�IURP�2FHDQ�
1HWZRUNV�&DQDGD�REVHUYDWRULHV�ZLOO�EH�XVHG�LQ�
WKH�GHYHORSPHQW�RI�RFHDQ�PRGHOV�IURP�ORFDO�DQG�
UHJLRQDO�VFDOHV�WR�RFHDQ�EDVLQ�DQG�JOREDO�VFDOHV�
2Q�YHU\�VPDOO�VFDOHV�DW�(QGHDYRXU��LQ�%DUNOH\�

&DQ\RQ��DQG�LQ�WKH�QHDU�ERWWRP�OD\HUV�RI�6DDQLFK�
ΖQOHW�DQG�WKH�6WUDLW�RI�*HRUJLD��DFRXVWLF�'RSSOHU�
FXUUHQW�SURȴOHUV��YLGHR�FDPHUDV��DQG�DFRXVWLFDO�
SDUWLFOH�DQG�WXUEXOHQFH�VHQVRUV�DUH�SURELQJ�WKH�
RFHDQȇV�ERWWRP�ERXQGDU\�OD\HU��7KH�VFLHQWLȴF�
REMHFWLYHV�YDU\�DW�HDFK�VLWH��IURP�HVWLPDWLQJ�WKH�
WUDQVSRUW�RI�PDWHULDOV�DQG�JDVHV�HMHFWHG�IURP�
KRW�YHQWV��WR�GHWHUPLQLQJ�SK\VLFDO�DQG�FKHPLFDO�
VWUHVVHV�RQ�RUJDQLVPV�WKDW�OLYH�DW�WKH�ERWWRP�
RI�WKH�RFHDQ��WR�GHWHUPLQLQJ�WKH�UHVXVSHQVLRQ��
WUDQVSRUW��DQG�HYHQWXDO�UHORFDWLRQ�RI�VHGLPHQW��
GLVVROYHG�PDWHULDOV��DQG�SODQNWRQLF�ODUYDH�LQ�DUHDV�
RI�KLJK�WLGDO�FXUUHQWV��2SSRUWXQLWLHV�H[LVW�WR�XVH�
WKHVH�GDWD�LQ�GHYHORSLQJ�DQG�HYDOXDWLQJ�SXUSRVH�
EXLOW��YHU\�KLJK�UHVROXWLRQ�WUDQVSRUW�DQG�PL[LQJ�
PRGHOV�RI�WKH�ERWWRP�ERXQGDU\�OD\HU��7KHVH�
PRGHOV�PXVW�EH�HPEHGGHG�LQ�KLJK�UHVROXWLRQ�
FRDVWDO�QXPHULFDO�PRGHOV��VXFK�DV�5206��5HJLRQDO�
2FHDQ�0RGHOLQJ�6\VWHP��IUDPHZRUN�EDVHG�PRGHOV�
GHYHORSHG�DW�WKH�ΖQVWLWXWH�RI�2FHDQ�6FLHQFHV��
)LVKHULHV�DQG�2FHDQV�&DQDGD��DQG�1(02��1XFOHXV�
IRU�(XURSHDQ�0RGHOOLQJ�RI�WKH�2FHDQ�IUDPHZRUN���
ZKLFK�LV�EHLQJ�LPSOHPHQWHG�E\�0(23$5��WKH�
0DULQH�(QYLURQPHQWDO�2EVHUYDWLRQ��3UHGLFWLRQ�
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DQG�5HVSRQVH�QHWZRUN��DQG�WKH�&DQDGLDQ�
&HQWUH�IRU�&OLPDWH�0RGHOOLQJ�DQG�$QDO\VLV�RI�
environment canada.
0(23$5�LV�D�QHZ�&DQDGLDQ�1HWZRUN�RI�

&HQWUHV�RI�([FHOOHQFH��2FHDQ�1HWZRUNV�&DQDGD�LV�
SDUWQHULQJ�ZLWK�0(23$5�WR�GHYHORS�D�ȊUHORFDWDEOHȋ�
RFHDQ�IRUHFDVWLQJ�PRGHO��EDVHG�RQ�WKH�1(02�
DUFKLWHFWXUH��WKDW�FDQ�EH�GHSOR\HG�ZLWKLQ�GD\V�
DQ\ZKHUH�LQ�&DQDGLDQ�FRDVWDO�ZDWHUV�DORQJ�ZLWK�
OLPLWHG�REVHUYLQJ�SODWIRUPV�LQ�WKH�HYHQW�RI�D�PDULQH�
HQYLURQPHQWDO�HPHUJHQF\��H�J���RLO�RU�FKHPLFDO�VSLOO��
VKLS�LQ�GLVWUHVV���7KH�ȴUVW�WHVW�GHSOR\PHQW�RI�WKH�
UHORFDWDEOH�PRGHO�ZLOO�EH�LQ�WKH�6WUDLW�RI�*HRUJLD�
XVLQJ�H[LVWLQJ�REVHUYDWLRQV�IURP�2FHDQ�1HWZRUNV�
&DQDGD�DV�ZHOO�DV�VXUIDFH�ZLQG�IRUFLQJ�RQ�D����bP�
JULG�IURP�DQ�RSHUDWLRQDO�PRGHO�GHYHORSHG�E\�
(QYLURQPHQW�&DQDGD�IRU�WKH������:LQWHU�2O\PSLFV�
7KH�RFHDQ�UHVHDUFK�FRPPXQLW\�LV�DFWLYHO\�

DVVLPLODWLQJ�GDWD�LQWR�UHJLRQDO�DQG�JOREDO�PRGHOV�
WR�SURYLGH�UHJXODU��FRPSOHWH�GHVFULSWLRQV�RI�
WHPSHUDWXUH��VDOLQLW\��DQG�YHUWLFDO�VWUXFWXUH�RI�WKH�
RFHDQ�RQ�GLHUHQW�WLPH�VFDOHV��2FHDQ�1HWZRUNV�
&DQDGD�GDWD�DUH�EHLQJ�PDGH�DYDLODEOH�IRU�JOREDO�
RFHDQ�GDWD�DVVLPLODWLRQ�SURMHFWV�VXFK�DV�*2'$(�
�*OREDO�2FHDQ�'DWD�$VVLPLODWLRQ�([SHULPHQW��DQG�
*2'$6��*OREDO�2FHDQ�'DWD�$VVLPLODWLRQ�6\VWHP��
LQ�WKHLU�VSHFLȴHG�IRUPDW�DQG�IRU�UHJLRQDO�RFHDQ�
PRGHOV�WKDW�UHO\�RQ�DVVLPLODWLQJ�GDWD�IURP�WKH�
1RUWKHDVW�3DFLȴF��6LPLODUO\��2FHDQ�1HWZRUNV�
&DQDGD�GDWD�ZLOO�EH�PDGH�DYDLODEOH�WR�RFHDQ�DQG�
FOLPDWH�PRGHOOHUV�LQ�QHDU�UHDO�WLPH��IRU�H[DPSOH��WR�
LQLWLDOL]H�UHJLRQDO�WVXQDPL�ZDUQLQJ�PRGHOV�

stiMUlatinG new canaDian 
technoloGy

2FHDQ�1HWZRUNV�&DQDGD��WKURXJK�LWV�ΖQQRYDWLRQ�
&HQWUH��FRQWLQXHV�WR�H[SDQG�SDUWQHUVKLSV�ZLWK�
&DQDGLDQ�LQGXVWU\�DQG�WR�SRVLWLRQ�&DQDGD�DV�DQ�
LQWHUQDWLRQDO�OHDGHU�LQ�RFHDQ�REVHUYLQJ�VFLHQFH�DQG�
WHFKQRORJ\��)LUVW�IXQGHG�LQ������DV�WKH�21&�&HQWUH�
IRU�(QWHUSULVH�DQG�(QJDJHPHQW��2FHDQ�1HWZRUNV�
&DQDGD�LV�FXUUHQWO\�DSSO\LQJ�IRU�DGGLWLRQDO�IXQGLQJ�
WR�DFKLHYH�VXVWDLQDELOLW\�XQGHU�LWV�QHZ�QDPH��WKH�
onc innovation centre. the innovation centre 
KDV�VXFFHVVIXOO\�OHYHUDJHG�WKH�WHFKQRORJ\�DQG�
NQRZ�KRZ�IURP�WKH�SUHPLHU�RFHDQ�REVHUYDWRULHV��
1(3781(�DQG�9(186��WR�DGYDQFH�WKH�&DQDGLDQ�
RFHDQ�LQGXVWU\�VHFWRU��7KH�ΖQQRYDWLRQ�&HQWUH�ZLOO�
DFKLHYH�VXVWDLQDELOLW\�E\�VWUHQJWKHQLQJ�H[LVWLQJ�
DQG�EXLOGLQJ�QHZ�LQGXVWU\�SDUWQHUV�LQ�LWV�WKUHH�
VXFFHVVIXO�PDUNHWV��VHQVRU�WHFKQRORJ\��REVHUYLQJ�
V\VWHPV��DQG�GLJLWDO�LQIUDVWUXFWXUH��7KH�&HQWUHȇV�
EXVLQHVV�PRGHO�IRU�DFKLHYLQJ�VXVWDLQDELOLW\�
LQFOXGHV�OHYHUDJLQJ�DFWLYLWLHV�ZLWK�SDUWQHUV��EXLOGLQJ�
QDWLRQDO�RFHDQ�WHFKQRORJ\�PHPEHUVKLS�LQ�WKH�
&HQWUH��VHFXULQJ�LQWHUQDWLRQDO�UHYHQXHV�IURP�
D�UDQJH�RI�REVHUYLQJ�VHUYLFHV��DQG�GHYHORSLQJ�
D�SRUWIROLR�RI�XQLTXH�RFHDQ�LQGXVWU\�VHUYLFHV�
UDQJLQJ�IURP�QHZ�WHFKQRORJ\�GHPRQVWUDWLRQV�WR�
SURGXFW�GHYHORSPHQW�
7KHVH�DFWLYLWLHVȃGHPRQVWUDWLQJ�DQG�WHVWLQJ�QHZ�

WHFKQRORJLHV�DQG�V\VWHPVȃDUH�QRW�RQO\�OLPLWHG�
WR�ZRUNLQJ�ZLWK�LQGXVWU\��7KH�1DWXUDO�5HVRXUFHV�
&DQDGD�'HOWD�'\QDPLFV�/DERUDWRU\�ORFDWHG�RQ�WKH�
9(186�REVHUYDWRU\�R�WKH�PRXWK�RI�WKH�)UDVHU�
5LYHU�SUREHV�WKH�VWDELOLW\�DQG�YXOQHUDELOLW\�RI�WKH�
OHDGLQJ�HGJH�RI�WKH�GHOWD�WR�XQGHUZDWHU�ODQGVOLGHV��
ZKLFK�FDQ�WULJJHU�WVXQDPLV��:KHQ�PDWXUH��WKLV�
WHFKQRORJ\�PD\�EH�WUDQVIHUUHG�WR�RWKHU�PDULQH�
GHOWDV�RU�DUHDV�SURQH�WR�XQGHUZDWHU�ODQGVOLGHV�LQ�
&DQDGD�WR�DVVHVV�WKHVH�ULVNV�LQ�RWKHU�ORFDWLRQV�
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'DWD�IURP�2FHDQ�1HWZRUNV�&DQDGDȇV�XQGHUZDWHU�
REVHUYDWRULHV�DUH�IUHHO\�DYDLODEOH�LQ�DV�FORVH�WR�UHDO�
WLPH�DV�SRVVLEOH��2XU�PXOWLQRGH�QHWZRUN�RI�FDEOHG�
REVHUYDWRULHVȃWKH�ȴUVW�LQ�WKH�ZRUOGȃLV�KHOSLQJ�
WR�WUDQVIRUP�KRZ�RFHDQ�VFLHQFH�LV�FRQGXFWHG��
%HFDXVH�WKH�&DQDGLDQ�RFHDQ�VFLHQFHV�FRPPXQLW\�
LV�ȴQLWH��H[SDQGLQJ�WKH�RFHDQ�REVHUYDWRU\�UHVHDUFK�
FRPPXQLW\�UHTXLUHV�WKDW�ZH�FRQWLQXDOO\�VHHN�
RXW�WZR�W\SHV�RI�QHZ�LQWHUQDWLRQDO�FROODERUDWLRQ��
���bUHVHDUFKHUV�ZKRVH�SULPDU\�ZRUN�LQYROYHV�WKH�
2FHDQ�1HWZRUNV�&DQDGD�REVHUYDWRULHV��VXFK�DV�
WKH�*HUPDQ�JURXS�WKDW�RSHUDWHV�WKH�WHWKHUHG�

GrowinG
research anD  
DeveloPMent  
coMMUnities

ERWWRP�FUDZOHU�Wally,�DQG�����RUJDQL]HG�PXOWL�
REVHUYDWRU\�VWXGLHV��VXFK�DV�WKH�ΖQWHUJRYHUQPHQWDO�
2FHDQRJUDSKLF�&RPPLVVLRQȇV�ΖQWHUQDWLRQDO�4XLHW�
2FHDQ�([SHULPHQW�DQG�WKH�*OREDO�2FHDQ�2EVHUYLQJ�
6\VWHP��%\�FRQWULEXWLQJ�WR�WKHVH�LQWHUQDWLRQDO�
FRRSHUDWLYH�SURJUDPV��2FHDQ�1HWZRUNV�&DQDGD�
ZLOO�JDLQ�DFFHVV�WR�GDWD�IURP�WKH�REVHUYLQJ�
QHWZRUNV�RI�PDQ\�FRXQWULHV�DURXQG�WKH�JOREH��
OHDGLQJ�WR�D�GHHSHU�XQGHUVWDQGLQJ�RI�KRZ�ODUJH�
VFDOH�FOLPDWH�UHODWHG�FKDQJHV�DUH�LPSDFWLQJ�
%ULWLVK�&ROXPELD�ZDWHUV�
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the next Generation of ocean 
scientists anD enGineers

$GGUHVVLQJ�WKH�VWUHVVHV�IDFLQJ�WKH�RFHDQ��LQFOXGLQJ�
WKRVH�UHODWHG�WR�FOLPDWH�FKDQJH��UHTXLUHV�D�ZHOO�
HGXFDWHG�DQG�WHFKQLFDOO\�DVWXWH�ZRUNIRUFH��
2FHDQ�1HWZRUNV�&DQDGDȇV�REVHUYDWRULHV�DUH�LGHDO�
SODWIRUPV�IRU�WUDLQLQJ�WKLV�QH[W�JHQHUDWLRQ�RI�
scientists and engineers because of the breadth 
RI�UHVHDUFK�LW�HQDEOHV�DQG�WKH�VRSKLVWLFDWHG�
WHFKQRORJ\�LW�GHSOR\V��2FHDQ�1HWZRUNV�&DQDGD�
ZLOO�HQJDJH�XQGHUJUDGXDWHV��JUDGXDWH�VWXGHQWV��
DQG�SRVWGRFWRUDO�IHOORZV��DORQJ�ZLWK�WKHLU�PDMRU�
SURIHVVRUV��ZLWK�LWV�RQOLQH�FROODERUDWLYH�WRROV��KDQGV�
RQ�ZRUNVKRSV��HERRNV��DQG�RWKHU�YLGHR�ULFK�FRQWHQW��
2FHDQ�1HWZRUNV�&DQDGD�ZLOO�SURYLGH�VWXGHQWV�ZLWK�
WKH�WRROV�QHHGHG�WR�XQGHUWDNH�UHVHDUFK�SURMHFWV�
DW�WKHLU�RZQ�LQVWLWXWLRQ��2FHDQ�1HWZRUNV�&DQDGD��
LQ�FROODERUDWLRQ�ZLWK�WKH�86b2FHDQ�2EVHUYDWRULHV�
ΖQLWLDWLYH��LV�SXUVXLQJ�IXQGLQJ�IURP�WKH�86�1DWLRQDO�
6FLHQFH�)RXQGDWLRQ�5HVHDUFK�([SHULHQFHV�IRU�
8QGHUJUDGXDWHV�SURJUDP�XQGHU�DQ�LQIRUPDWLRQ�
DQG�FRPPXQLFDWLRQ�WHFKQRORJLHV�WKHPH��ΖQFUHDVLQJ�
RSSRUWXQLWLHV�IRU�XQGHUJUDGXDWHV�WR�FRQGXFW�
UHVHDUFK�LV�D�NH\�SODQN�LQ�WKH�FXUUHQW�6WUDWHJLF�3ODQ�
IRU�WKH�8QLYHUVLW\�RI�9LFWRULD�� 
 

traininG fUtUre  
oBservatory researchers

7UDLQLQJ�LV�GLHUHQW�IRU�UHVHDUFKHUV�XVLQJ�WKH�
FDEOHG�REVHUYDWRU\�FRPSDUHG�ZLWK�WKRVH�XVLQJ�
PRUH�WUDGLWLRQDO�GDWD�FROOHFWLRQ�PHWKRGV��7KH�PDLQ�
FKDOOHQJH�LQ�XVLQJ�REVHUYDWRU\�GDWD�LV�OHDUQLQJ�KRZ�
WR�KDQGOH�H[WUHPHO\�ODUJH�DQG�GLYHUVH�GDWD�VHWV��
2FHDQ�1HWZRUNV�&DQDGDȇV�XVHUV�ZLOO�QHHG�WR�UHFHLYH�
DGGLWLRQDO�WUDLQLQJ�LQ�GDWD�PDQDJHPHQW��VWDWLVWLFDO�
DQG�SDWWHUQ�UHFRJQLWLRQ�WHFKQLTXHV��SURJUDPPLQJ��
VHQVRU�WHFKQRORJ\��DQG�PRGHOOLQJ��
ΖQVWUXPHQWDWLRQ�SXUFKDVHG�R�WKH�VKHOI�LV�UDUHO\�

RSWLPDO�IRU�VSHFLȴF�VFLHQWLȴF�WDVNV��6HQVRUV�QHHG�WR�

EH�ZHOO�XQGHUVWRRG�EHIRUH�WKH\�DUH�XVHG��&DUHIXO�
WHVWLQJ�RI�VHQVRUV��SHUIRUPDQFH�PRGHOOLQJ��DQG�
UHFRQFLOLDWLRQ�RI�PRGHO�UHVXOWV�ZLWK�PHDVXUHPHQWV�
DUH�UHTXLUHG�WR�PD[LPL]H�WKH�TXDOLW\�RI�GDWD�
DFTXLUHG�E\�RFHDQ�REVHUYDWRULHV��2FHDQ�1HWZRUNV�
&DQDGD�ZLOO�GHYHORS�HGXFDWLRQDO�SURJUDPV�IRU�
ZRUNVKRS�VHWWLQJV�WKDW�ZLOO�DGYDQFH�VWXGHQWVȇ�
XQGHUVWDQGLQJ�RI�VHQVRUV�XVHG�LQ�WKH�REVHUYDWRU\�
DQG�WKHLU�OLPLWDWLRQV�LQ�D�ZLGH�UDQJH�RI�RFHDQ�
FRQGLWLRQV��UHVXOWLQJ�LQ�KLJKHU�TXDOLW\�UHVHDUFK�
RXWSXWV��&XUUHQWO\��2FHDQ�1HWZRUNV�&DQDGD�
FROODERUDWHV�ZLWK�HQJLQHHULQJ�IDFXOWLHV�WR�XVH�
REVHUYDWLRQV�DV�VRXUFH�GDWD�IRU�VWXGHQW�SURMHFWV�
LQ�D�VHQLRU�OHYHO�VLJQDO�SURFHVVLQJ�DQG�SDWWHUQ�
UHFRJQLWLRQ�FRXUVH��7KLV�DFWLYLW\�LV�EHLQJ�H[SDQGHG�
WR�RWKHU�IDFXOWLHV�DQG�XQLYHUVLWLHV�



 
coMMUnicatinG oBservatory science

&RPPXQLFDWLQJ�VFLHQWLȴF�UHVXOWV�LV�DQ�LPSRUWDQW�
SDUW�RI�SXEOLF�DQG�VFLHQWLVW�HQJDJHPHQW�DW�DOO�OHYHOV��
2FHDQ�1HWZRUNV�&DQDGDȇV�FRPPXQLFDWLRQV�VWUDWHJ\�
SURPRWHV�HQJDJHPHQW�RI�D�EURDG�DXGLHQFH��IURP�
VSHFLȴF�VFLHQFH�XVHUV��WR�WKH�EURDGHU�FRPPXQLW\�RI�
RFHDQ�DQG�(DUWK�VFLHQWLVWV��WR�SRWHQWLDO�JRYHUQPHQW�
DQG�LQGXVWU\�XVHUV��7KH�VWUDWHJ\�LQFOXGHV�
ȏ� 0DLQWDLQLQJ�D�KLJK�TXDOLW\�ΖQWHUQHW�SUHVHQFH��
LQFOXGLQJ�D�VSHFLDO�:HE�SUHVHQFH��H�J���OLYH�YLGHR�
FUXLVH�SRUWDOV�VXFK�DV�Ȋ:LULQJ�WKH�$E\VV�����ȋ�

ȏ� $FWLYHO\�SDUWLFLSDWLQJ�LQ�FRQIHUHQFHV�
�VHVVLRQV�bERRWKV�

ȏ� &RQWULEXWLQJ�WR�WKHPH�ORFDWLRQ�WHFKQLFDO�
ZRUNVKRSV�DQG�VHVVLRQV

ȏ� 3UHVHQWLQJ�DW�DQG�SDUWLFLSDWLQJ�LQ�
VSHDNHUVȇbEXUHDXV

2FHDQ�1HWZRUNV�&DQDGD�VXSSRUWV�D�YLVLWLQJ�
VFLHQWLVWV�SURJUDP�WR�HQJDJH�XVHUV�IURP�DFURVV�
canada and other countries. these scientists are 
KRVWHG�DW�KHDGTXDUWHUV�ZKHUH�WKH\�ZRUN�ZLWK�
WKH�VFLHQFH�WHDP�RQ�VSHFLȴF�UHVHDUFK�SURJUDPV�
DQG�RQ�WKH�GHYHORSPHQW�RI�QHZ�WHFKQRORJLHV�RU�
QHZ�DSSOLFDWLRQV�RI�REVHUYDWRU\�GDWD��6LPLODUO\��
2FHDQ�1HWZRUNV�&DQDGD�VXSSRUWV�XQGHUJUDGXDWH�
DQG�JUDGXDWH�VWXGHQW�LQWHUQV�ZKR�ZRUN�ZLWK�
UHVHDUFKHUV�WR�GHYHORS�QHZ�GDWD�SURGXFWV�RU�WRROV��
ΖQ�DGGLWLRQ�WR�WKH�:HE�EDVHG�SURGXFWV��2FHDQ�

1HWZRUNV�&DQDGD�ZLOO�GHYHORS�
ȏ� (�ERRNV�DQG�RWKHU�SXEOLFDWLRQV��H�J���ΖQYLWDWLRQ�WR�
6FLHQFH��GDWD�VWRULHV�

ȏ� 0HGLD�VWRULHV�IRU�79��UDGLR��QHZV��ZHEVLWHV��
PDJD]LQHV��HYHQWV��DQG�VSHFLDO�SXEOLFDWLRQV

ȏ� 0XVHXP�DQG�DTXDULXP�GLVSOD\V



DevelopeD through
$�FRQVRUWLXP�RI����&DQDGLDQ�XQLYHUVLWLHV
*RYHUQPHQW�ODEV�DQG�LQWHUQDWLRQDO�LQVWLWXWLRQV

Major FunDers
*RYHUQPHQW�RI�&DQDGD
&DQDGD�)RXQGDWLRQ�IRU�ΖQQRYDWLRQ
*RYHUQPHQW�RI�%ULWLVK�&ROXPELD
1DWXUDO�6FLHQFHV�DQG�(QJLQHHULQJ�5HVHDUFK�&RXQFLO�RI�&DQDGD
:HVWHUQ�(FRQRPLF�'LYHUVLȴFDWLRQ�&DQDGD
&DQDGDȇV�$GYDQFHG�5HVHDUFK�DQG�ΖQQRYDWLRQ�1HWZRUN
1DWLRQDO�&HQWUHV�RI�([FHOOHQFH

In partnershIp wIth
)HGHUDO�DQG�SURYLQFLDO�GHSDUWPHQWV�DQG�DJHQFLHV
86�DQG�LQWHUQDWLRQDO�DFDGHPLF�LQVWLWXWLRQV
&DQDGLDQ��86�DQG�LQWHUQDWLRQDO�FRPSDQLHV

ContaCt

ocean networks Canada

technology Enterprise Facility (tEF)

University of Victoria 
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