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Structure of the presentation

* Introduction to the CPR Survey and the data it has collected from
the North Pacific.

e Examples of mesoscale transitional areas

e Examples of basin scale transitional areas and the influence of
ocean climate.




CPR survey operation
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The plankton sampled consist of ~300 taxa:

Phytoplankton Taxa
Larger diatoms, hard-shelled dinoflagellates

Small, single cells
Naked flagellates ®

Zooplankton Taxa
Crustacean plankton
Organisms 200pum-1cm
Organisms < 200um, > 1cm or fragile
Gelatinous plankton ®

Additional caveat:
Abundances are semi-quantitative
Surface ~0-15m mixed sample



North Pacific CPR transects
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27,500 samples collected to date, 7,500 have been processed, the rest archived.




Meso-scale: Fronts
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Meso-scale: Eddies

Anticyclonic eddies spin off the shelf at a
number of places around the rim of the

NE Pacific, mixing shelf and offshore
water.

Visible from Altimetry
images as elevated sea
surface heights, even
when cloudy!



Mesoscale: Eddies
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New Project “East Meets West: Dynamic Biogeography
of the Subarctic North Pacific”

To use CPR data to define the Meso-Marine Ecosystem boundaries in
the sub-arctic North Pacific and investigate the effects of variation in
the North Pacific Current and related eddy fields.

There are 765 unique eddies that collocate with CPR data. Of those,
31 eddies have more than 30 CPR samples collocated with them.



Climate variability during the CPR timeseries

e Historically, the Pacific Decadal Oscillation (PDO) has been a
dominant mode of climate variability in the N Pacific.

* Higher frequency variability during CPR sampling years.

e 2014-2016 known as a “marine heatwave” affecting the east —

the Blob plus El Nifo.
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PDO

				Jan		Feb		mar		Apr		May		Jun		Jul		Aug		Sep		Oct		Nov		Dec				Annual mean

		1956		-2.48		-2.74		-2.56		-2.17		-1.41		-1.7		-1.03		-1.16		-0.71		-2.3		-2.11		-1.28				-1.8041666667

		1957		-1.82		-0.68		0.03		-0.58		0.57		1.76		0.72		0.51		1.59		1.5		-0.32		-0.55				0.2275

		1958		0.25		0.62		0.25		1.06		1.28		1.33		0.89		1.06		0.29		0.01		-0.18		0.86				0.6433333333

		1959		0.69		-0.43		-0.95		-0.02		0.23		0.44		-0.5		-0.62		-0.85		0.52		1.11		0.06				-0.0266666667

		1960		0.3		0.52		-0.21		0.09		0.91		0.64		-0.27		-0.38		-0.94		0.09		-0.23		0.17				0.0575

		1961		1.18		0.43		0.09		0.34		-0.06		-0.61		-1.22		-1.13		-2.01		-2.28		-1.85		-2.69				-0.8175

		1962		-1.29		-1.15		-1.42		-0.8		-1.22		-1.62		-1.46		-0.48		-1.58		-1.55		-0.37		-0.96				-1.1583333333

		1963		-0.33		-0.16		-0.54		-0.41		-0.65		-0.88		-1		-1.03		0.45		-0.52		-2.08		-1.08				-0.6858333333

		1964		0.01		-0.21		-0.87		-1.03		-1.91		-0.32		-0.51		-1.03		-0.68		-0.37		-0.8		-1.52				-0.77

		1965		-1.24		-1.16		0.04		0.62		-0.66		-0.8		-0.47		0.2		0.59		-0.36		-0.59		0.06				-0.3141666667

		1966		-0.82		-0.03		-1.29		0.06		-0.53		0.16		0.26		-0.35		-0.33		-1.17		-1.15		-0.32				-0.4591666667

		1967		-0.2		-0.18		-1.2		-0.89		-1.24		-1.16		-0.89		-1.24		-0.72		-0.64		-0.05		-0.4				-0.7341666667

		1968		-0.95		-0.4		-0.31		-1.03		-0.53		-0.35		0.53		0.19		0.06		-0.34		-0.44		-1.27				-0.4033333333

		1969		-1.26		-0.95		-0.5		-0.44		-0.2		0.89		0.1		-0.81		-0.66		1.12		0.15		1.38				-0.0983333333

		1970		0.61		0.43		1.33		0.43		-0.49		0.06		-0.68		-1.63		-1.67		-1.39		-0.8		-0.97				-0.3975

		1971		-1.9		-1.74		-1.68		-1.59		-1.55		-1.55		-2.2		-0.15		0.21		-0.22		-1.25		-1.87				-1.2908333333

		1972		-1.99		-1.83		-2.09		-1.65		-1.57		-1.87		-0.83		0.25		0.17		0.11		0.57		-0.33				-0.9216666667

		1973		-0.46		-0.61		-0.5		-0.69		-0.76		-0.97		-0.57		-1.14		-0.51		-0.87		-1.81		-0.76				-0.8041666667

		1974		-1.22		-1.65		-0.9		-0.52		-0.28		-0.31		-0.08		0.27		0.44		-0.1		0.43		-0.12				-0.3366666667

		1975		-0.84		-0.71		-0.51		-1.3		-1.02		-1.16		-0.4		-1.07		-1.23		-1.29		-2.08		-1.61				-1.1016666667

		1976		-1.14		-1.85		-0.96		-0.89		-0.68		-0.67		0.61		1.28		0.82		1.11		1.25		1.22				0.0083333333

		1977		1.65		1.11		0.72		0.3		0.31		0.42		0.19		0.64		-0.55		-0.61		-0.72		-0.69				0.2308333333

		1978		0.34		1.45		1.34		1.29		0.9		0.15		-1.24		-0.56		-0.44		0.1		-0.07		-0.43				0.2358333333

		1979		-0.58		-1.33		0.3		0.89		1.09		0.17		0.84		0.52		1		1.06		0.48		-0.42				0.335

		1980		-0.11		1.32		1.09		1.49		1.2		-0.22		0.23		0.51		0.1		1.35		0.37		-0.1				0.6025

		1981		0.59		1.46		0.99		1.45		1.75		1.69		0.84		0.18		0.42		0.18		0.8		0.67				0.9183333333

		1982		0.34		0.2		0.19		-0.19		-0.58		-0.78		0.58		0.39		0.84		0.37		-0.25		0.26				0.1141666667

		1983		0.56		1.14		2.11		1.87		1.8		2.36		3.51		1.85		0.91		0.96		1.02		1.69				1.6483333333

		1984		1.5		1.21		1.77		1.52		1.3		0.18		-0.18		-0.03		0.67		0.58		0.71		0.82				0.8375

		1985		1.27		0.94		0.57		0.19		0		0.18		1.07		0.81		0.44		0.29		-0.75		0.38				0.4491666667

		1986		1.12		1.61		2.18		1.55		1.16		0.89		1.38		0.22		0.22		1		1.77		1.77				1.2391666667

		1987		1.88		1.75		2.1		2.16		1.85		0.73		2.01		2.83		2.44		1.36		1.47		1.27				1.8208333333

		1988		0.93		1.24		1.42		0.94		1.2		0.74		0.64		0.19		-0.37		-0.1		-0.02		-0.43				0.5316666667

		1989		-0.95		-1.02		-0.83		-0.32		0.47		0.36		0.83		0.09		0.05		-0.12		-0.5		-0.21				-0.1791666667

		1990		-0.3		-0.65		-0.62		0.27		0.44		0.44		0.27		0.11		0.38		-0.69		-1.69		-2.23				-0.3558333333

		1991		-2.02		-1.19		-0.74		-1.01		-0.51		-1.47		-0.1		0.36		0.65		0.49		0.42		0.09				-0.4191666667

		1992		0.05		0.31		0.67		0.75		1.54		1.26		1.9		1.44		0.83		0.93		0.93		0.53				0.9283333333

		1993		0.05		0.19		0.76		1.21		2.13		2.34		2.35		2.69		1.56		1.41		1.24		1.07				1.4166666667

		1994		1.21		0.59		0.8		1.05		1.23		0.46		0.06		-0.79		-1.36		-1.32		-1.96		-1.79				-0.1516666667

		1995		-0.49		0.46		0.75		0.83		1.46		1.27		1.71		0.21		1.16		0.47		-0.28		0.16				0.6425

		1996		0.59		0.75		1.01		1.46		2.18		1.1		0.77		-0.14		0.24		-0.33		0.09		-0.03				0.6408333333

		1997		0.23		0.28		0.65		1.05		1.83		2.76		2.35		2.79		2.19		1.61		1.12		0.67				1.4608333333

		1998		0.83		1.56		2.01		1.27		0.7		0.4		-0.04		-0.22		-1.21		-1.39		-0.52		-0.44				0.2458333333

		1999		-0.32		-0.66		-0.33		-0.41		-0.68		-1.3		-0.66		-0.96		-1.53		-2.23		-2.05		-1.63				-1.0633333333				Mean of winter/spring (Dec-May)

		2000		-2		-0.83		0.29		0.35		-0.05		-0.44		-0.66		-1.19		-1.24		-1.3		-0.53		0.52				-0.59				-0.645

		2001		0.6		0.29		0.45		-0.31		-0.3		-0.47		-1.31		-0.77		-1.37		-1.37		-1.26		-0.93				-0.5625				0.2083333333

		2002**		0.27		-0.64		-0.43		-0.32		-0.63		-0.35		-0.31		0.6		0.43		0.42		1.51		2.1				0.2208333333				-0.4466666667

		2003**		2.09		1.75		1.51		1.18		0.89		0.68		0.96		0.88		0.01		0.83		0.52		0.33				0.9691666667				1.5866666667

		2004**		0.43		0.48		0.61		0.57		0.88		0.04		0.44		0.85		0.75		-0.11		-0.63		-0.17				0.345				0.55

		2005**		0.44		0.81		1.36		1.03		1.86		1.17		0.66		0.25		-0.46		-1.32		-1.5		0.2				0.375				0.8883333333

		2006**		1.03		0.66		0.05		0.4		0.48		1.04		0.35		-0.65		-0.94		-0.05		-0.22		0.14				0.1908333333				0.47

		2007**		0.01		0.04		-0.36		0.16		-0.1		0.09		0.78		0.5		-0.36		-1.45		-1.08		-0.58				-0.1958333333				-0.0183333333

		2008**		-1		-0.77		-0.71		-1.52		-1.37		-1.34		-1.67		-1.7		-1.55		-1.76		-1.25		-0.87				-1.2925				-0.9916666667

		2009**		-1.4		-1.55		-1.59		-1.65		-0.88		-0.31		-0.53		0.09		0.52		0.27		-0.4		0.08				-0.6125				-1.3233333333

		2010		0.83		0.82		0.44		0.78		0.62		-0.22		-1.05		-1.27		-1.61		-1.06		-0.82		-1.21				-0.3125				0.595

		2011		-0.92		-0.83		-0.69		-0.42		-0.37		-0.69		-1.86		-1.74		-1.79		-1.34		-2.33		-1.79				-1.2308333333				-0.74

		2012		-1.38		-0.85		-1.05		-0.27		-1.26		-0.87		-1.52		-1.93		-2.21		-0.79		-0.59		-0.48				-1.1				-1.1

		2013		-0.13		-0.43		-0.63		-0.16		0.08		-0.78		-1.25		-1.04		-0.48		-0.87		-0.11		-0.41				-0.5175				-0.2916666667

		2014		0.3		0.38		0.97		1.13		1.8		0.82		0.7		0.67		1.08		1.49		1.72		2.51				1.1308333333				0.695

		2015		2.45		2.3		2		1.44		1.2		1.54		1.84		1.56		1.94		1.47		0.86		1.01				1.6341666667				1.9833333333

		2016		1.53		1.75		2.4		2.62		2.35		2.03		1.25		0.52		0.45		0.56		1.88		1.17				1.5425





Timeseries

		Month		PDO																																		Month		PDO

		Jan-00		-2																																		Jan-56		-2.48		-2.48				20455.00

		Feb-00		-0.83																																		Feb-56		-2.74		-2.74

		Mar-00		0.29																																		Mar-56		-2.56		-2.56

		Apr-00		0.35																																		Apr-56		-2.17		-2.17

		May-00		-0.05																																		May-56		-1.41		-1.41

		Jun-00		-0.44																																		Jun-56		-1.7		-1.7

		Jul-00		-0.66																																		Jul-56		-1.03		-1.03

		Aug-00		-1.19																																		Aug-56		-1.16		-1.16

		Sep-00		-1.24																																		Sep-56		-0.71		-0.71

		Oct-00		-1.3																																		Oct-56		-2.3		-2.3

		Nov-00		-0.53																																		Nov-56		-2.11		-2.11

		Dec-00		0.52																																		Dec-56		-1.28		-1.28

		Jan-01		0.6																																		Jan-57		-1.82		-1.82

		Feb-01		0.29																																		Feb-57		-0.68		-0.68

		Mar-01		0.45																																		Mar-57		0.03		0

		Apr-01		-0.31																																		Apr-57		-0.58		-0.58

		May-01		-0.3																																		May-57		0.57		0

		Jun-01		-0.47																																		Jun-57		1.76

		Jul-01		-1.31																																		Jul-57		0.72

		Aug-01		-0.77																																		Aug-57		0.51

		Sep-01		-1.37																																		Sep-57		1.59

		Oct-01		-1.37																																		Oct-57		1.5		0

		Nov-01		-1.26																																		Nov-57		-0.32		-0.32

		Dec-01		-0.93																																		Dec-57		-0.55		-0.55

		Jan-02		0.27																																		Jan-58		0.25		0

		Feb-02		-0.64																																		Feb-58		0.62

		Mar-02		-0.43																																		Mar-58		0.25

		Apr-02		-0.32																																		Apr-58		1.06

		May-02		-0.63																																		May-58		1.28

		Jun-02		-0.35																																		Jun-58		1.33

		Jul-02		-0.31																																		Jul-58		0.89

		Aug-02		0.6																																		Aug-58		1.06

		Sep-02		0.43																																		Sep-58		0.29

		Oct-02		0.42																																		Oct-58		0.01		0

		Nov-02		1.51																																		Nov-58		-0.18		-0.18

		Dec-02		2.1																																		Dec-58		0.86		0

		Jan-03		2.09																																		Jan-59		0.69		0

		Feb-03		1.75																																		Feb-59		-0.43		-0.43

		Mar-03		1.51																																		Mar-59		-0.95		-0.95

		Apr-03		1.18																																		Apr-59		-0.02		-0.02

		May-03		0.89																																		May-59		0.23		0

		Jun-03		0.68																																		Jun-59		0.44		0

		Jul-03		0.96																																		Jul-59		-0.5		-0.5

		Aug-03		0.88																																		Aug-59		-0.62		-0.62

		Sep-03		0.01																																		Sep-59		-0.85		-0.85

		Oct-03		0.83																																		Oct-59		0.52		0

		Nov-03		0.52																																		Nov-59		1.11

		Dec-03		0.33																																		Dec-59		0.06

		Jan-04		0.43																																		Jan-60		0.3

		Feb-04		0.48																																		Feb-60		0.52		0

		Mar-04		0.61																																		Mar-60		-0.21		-0.21

		Apr-04		0.57																																		Apr-60		0.09		0

		May-04		0.88																																		May-60		0.91

		Jun-04		0.04																																		Jun-60		0.64		0

		Jul-04		0.44																																		Jul-60		-0.27		-0.27

		Aug-04		0.85																																		Aug-60		-0.38		-0.38

		Sep-04		0.75																																		Sep-60		-0.94		-0.94

		Oct-04		-0.11																																		Oct-60		0.09		0

		Nov-04		-0.63																																		Nov-60		-0.23		-0.23

		Dec-04		-0.17																																		Dec-60		0.17		0

		Jan-05		0.44																																		Jan-61		1.18

		Feb-05		0.81																																		Feb-61		0.43

		Mar-05		1.36																																		Mar-61		0.09

		Apr-05		1.03																																		Apr-61		0.34		0

		May-05		1.86																																		May-61		-0.06		-0.06

		Jun-05		1.17																																		Jun-61		-0.61		-0.61

		Jul-05		0.66																																		Jul-61		-1.22		-1.22

		Aug-05		0.25																																		Aug-61		-1.13		-1.13

		Sep-05		-0.46																																		Sep-61		-2.01		-2.01

		Oct-05		-1.32																																		Oct-61		-2.28		-2.28

		Nov-05		-1.5																																		Nov-61		-1.85		-1.85

		Dec-05		0.2																																		Dec-61		-2.69		-2.69

		Jan-06		1.03																																		Jan-62		-1.29		-1.29

		Feb-06		0.66																																		Feb-62		-1.15		-1.15

		Mar-06		0.05																																		Mar-62		-1.42		-1.42

		Apr-06		0.4																																		Apr-62		-0.8		-0.8

		May-06		0.48																																		May-62		-1.22		-1.22

		Jun-06		1.04																																		Jun-62		-1.62		-1.62

		Jul-06		0.35																																		Jul-62		-1.46		-1.46

		Aug-06		-0.65																																		Aug-62		-0.48		-0.48

		Sep-06		-0.94																																		Sep-62		-1.58		-1.58

		Oct-06		-0.05																																		Oct-62		-1.55		-1.55

		Nov-06		-0.22																																		Nov-62		-0.37		-0.37

		Dec-06		0.14																																		Dec-62		-0.96		-0.96

		Jan-07		0.01																																		Jan-63		-0.33		-0.33

		Feb-07		0.04																																		Feb-63		-0.16		-0.16

		Mar-07		-0.36																																		Mar-63		-0.54		-0.54

		Apr-07		0.16																																		Apr-63		-0.41		-0.41

		May-07		-0.1																																		May-63		-0.65		-0.65

		Jun-07		0.09																																		Jun-63		-0.88		-0.88

		Jul-07		0.78																																		Jul-63		-1		-1

		Aug-07		0.5																																		Aug-63		-1.03		-1.03

		Sep-07		-0.36																																		Sep-63		0.45		0

		Oct-07		-1.45																																		Oct-63		-0.52		-0.52

		Nov-07		-1.08																																		Nov-63		-2.08		-2.08

		Dec-07		-0.58																																		Dec-63		-1.08		-1.08

		Jan-08		-1																																		Jan-64		0.01		0

		Feb-08		-0.77																																		Feb-64		-0.21		-0.21

		Mar-08		-0.71																																		Mar-64		-0.87		-0.87

		Apr-08		-1.52																																		Apr-64		-1.03		-1.03

		May-08		-1.37																																		May-64		-1.91		-1.91

		Jun-08		-1.34																																		Jun-64		-0.32		-0.32

		Jul-08		-1.67																																		Jul-64		-0.51		-0.51

		Aug-08		-1.7																																		Aug-64		-1.03		-1.03

		Sep-08		-1.55																																		Sep-64		-0.68		-0.68

		Oct-08		-1.76																																		Oct-64		-0.37		-0.37

		Nov-08		-1.25																																		Nov-64		-0.8		-0.8

		Dec-08		-0.87																																		Dec-64		-1.52		-1.52

		Jan-09		-1.4																																		Jan-65		-1.24		-1.24

		Feb-09		-1.55																																		Feb-65		-1.16		-1.16

		Mar-09		-1.59																																		Mar-65		0.04		0

		Apr-09		-1.65																																		Apr-65		0.62		0

		May-09		-0.88																																		May-65		-0.66		-0.66

		Jun-09		-0.31																																		Jun-65		-0.8		-0.8

		Jul-09		-0.53																																		Jul-65		-0.47		-0.47

		Aug-09		0.09																																		Aug-65		0.2		0

		Sep-09		0.52																																		Sep-65		0.59		0

		Oct-09		0.27																																		Oct-65		-0.36		-0.36

		Nov-09		-0.4																																		Nov-65		-0.59		-0.59

		Dec-09		0.08																																		Dec-65		0.06		0

		Jan-10		0.83																																		Jan-66		-0.82		-0.82

		Feb-10		0.82																																		Feb-66		-0.03		-0.03

		Mar-10		0.44																																		Mar-66		-1.29		-1.29

		Apr-10		0.78																																		Apr-66		0.06		0

		May-10		0.62																																		May-66		-0.53		-0.53

		Jun-10		-0.22																																		Jun-66		0.16		0

		Jul-10		-1.05																																		Jul-66		0.26		0

		Aug-10		-1.27																																		Aug-66		-0.35		-0.35

		Sep-10		-1.61																																		Sep-66		-0.33		-0.33

		Oct-10		-1.06																																		Oct-66		-1.17		-1.17

		Nov-10		-0.82																																		Nov-66		-1.15		-1.15

		Dec-10		-1.21																																		Dec-66		-0.32		-0.32

		Jan-11		-0.92																																		Jan-67		-0.2		-0.2

		Feb-11		-0.83																																		Feb-67		-0.18		-0.18

		Mar-11		-0.69																																		Mar-67		-1.2		-1.2

		Apr-11		-0.42																																		Apr-67		-0.89		-0.89

		May-11		-0.37																																		May-67		-1.24		-1.24

		Jun-11		-0.69																																		Jun-67		-1.16		-1.16

		Jul-11		-1.86																																		Jul-67		-0.89		-0.89

		Aug-11		-1.74																																		Aug-67		-1.24		-1.24

		Sep-11		-1.79																																		Sep-67		-0.72		-0.72

		Oct-11		-1.34																																		Oct-67		-0.64		-0.64

		Nov-11		-2.33																																		Nov-67		-0.05		-0.05

		Dec-11		-1.79																																		Dec-67		-0.4		-0.4

		Jan-12		-1.38																																		Jan-68		-0.95		-0.95

		Feb-12		-0.85																																		Feb-68		-0.4		-0.4

		Mar-12		-1.05																																		Mar-68		-0.31		-0.31

		Apr-12		-0.27																																		Apr-68		-1.03		-1.03

		May-12		-1.26																																		May-68		-0.53		-0.53

		Jun-12		-0.87																																		Jun-68		-0.35		-0.35

		Jul-12		-1.52																																		Jul-68		0.53		0

		Aug-12		-1.93																																		Aug-68		0.19

		Sep-12		-2.21																																		Sep-68		0.06		0

		Oct-12		-0.79																																		Oct-68		-0.34		-0.34

		Nov-12		-0.59																																		Nov-68		-0.44		-0.44

		Dec-12		-0.48																																		Dec-68		-1.27		-1.27

		Jan-13		-0.13																																		Jan-69		-1.26		-1.26

		Feb-13		-0.43																																		Feb-69		-0.95		-0.95

		Mar-13		-0.63																																		Mar-69		-0.5		-0.5

		Apr-13		-0.16																																		Apr-69		-0.44		-0.44

		May-13		0.08																																		May-69		-0.2		-0.2

		Jun-13		-0.78																																		Jun-69		0.89		0

		Jul-13		-1.25																																		Jul-69		0.1		0

		Aug-13		-1.04																																		Aug-69		-0.81		-0.81

		Sep-13		-0.48																																		Sep-69		-0.66		-0.66

		Oct-13		-0.87																																		Oct-69		1.12		0

		Nov-13		-0.11																																		Nov-69		0.15

		Dec-13		-0.41																																		Dec-69		1.38

		Jan-14		0.3																																		Jan-70		0.61

		Feb-14		0.38																																		Feb-70		0.43

		Mar-14		0.97																																		Mar-70		1.33

		Apr-14		1.13																																		Apr-70		0.43		0

		May-14		1.8																																		May-70		-0.49		-0.49

		Jun-14		0.82																																		Jun-70		0.06		0

		Jul-14		0.7																																		Jul-70		-0.68		-0.68

		Aug-14		0.67																																		Aug-70		-1.63		-1.63

		Sep-14																																				Sep-70		-1.67		-1.67

		Oct-14																																				Oct-70		-1.39		-1.39

		Nov-14																																				Nov-70		-0.8		-0.8

		Dec-14																																				Dec-70		-0.97		-0.97

																																						Jan-71		-1.9		-1.9

																																						Feb-71		-1.74		-1.74

																																						Mar-71		-1.68		-1.68

																																						Apr-71		-1.59		-1.59

																																						May-71		-1.55		-1.55

																																						Jun-71		-1.55		-1.55

																																						Jul-71		-2.2		-2.2

																																						Aug-71		-0.15		-0.15

																																						Sep-71		0.21		0

																																						Oct-71		-0.22		-0.22

																																						Nov-71		-1.25		-1.25

																																						Dec-71		-1.87		-1.87

																																						Jan-72		-1.99		-1.99

																																						Feb-72		-1.83		-1.83

																																						Mar-72		-2.09		-2.09

																																						Apr-72		-1.65		-1.65

																																						May-72		-1.57		-1.57

																																						Jun-72		-1.87		-1.87

																																						Jul-72		-0.83		-0.83

																																						Aug-72		0.25		0

																																						Sep-72		0.17

																																						Oct-72		0.11

																																						Nov-72		0.57		0

																																						Dec-72		-0.33		-0.33

																																						Jan-73		-0.46		-0.46

																																						Feb-73		-0.61		-0.61

																																						Mar-73		-0.5		-0.5

																																						Apr-73		-0.69		-0.69

																																						May-73		-0.76		-0.76

																																						Jun-73		-0.97		-0.97

																																						Jul-73		-0.57		-0.57

																																						Aug-73		-1.14		-1.14

																																						Sep-73		-0.51		-0.51

																																						Oct-73		-0.87		-0.87

																																						Nov-73		-1.81		-1.81

																																						Dec-73		-0.76		-0.76

																																						Jan-74		-1.22		-1.22

																																						Feb-74		-1.65		-1.65

																																						Mar-74		-0.9		-0.9

																																						Apr-74		-0.52		-0.52

																																						May-74		-0.28		-0.28

																																						Jun-74		-0.31		-0.31

																																						Jul-74		-0.08		-0.08

																																						Aug-74		0.27		0

																																						Sep-74		0.44		0

																																						Oct-74		-0.1		-0.1

																																						Nov-74		0.43		0

																																						Dec-74		-0.12		-0.12

																																						Jan-75		-0.84		-0.84

																																						Feb-75		-0.71		-0.71

																																						Mar-75		-0.51		-0.51

																																						Apr-75		-1.3		-1.3

																																						May-75		-1.02		-1.02

																																						Jun-75		-1.16		-1.16

																																						Jul-75		-0.4		-0.4

																																						Aug-75		-1.07		-1.07

																																						Sep-75		-1.23		-1.23

																																						Oct-75		-1.29		-1.29

																																						Nov-75		-2.08		-2.08

																																						Dec-75		-1.61		-1.61

																																						Jan-76		-1.14		-1.14

																																						Feb-76		-1.85		-1.85

																																						Mar-76		-0.96		-0.96

																																						Apr-76		-0.89		-0.89

																																						May-76		-0.68		-0.68

																																						Jun-76		-0.67		-0.67

																																						Jul-76		0.61		0

																																						Aug-76		1.28

																																						Sep-76		0.82

																																						Oct-76		1.11

																																						Nov-76		1.25

																																						Dec-76		1.22

																																						Jan-77		1.65

																																						Feb-77		1.11

																																						Mar-77		0.72

																																						Apr-77		0.3

																																						May-77		0.31

																																						Jun-77		0.42

																																						Jul-77		0.19

																																						Aug-77		0.64		0

																																						Sep-77		-0.55		-0.55

																																						Oct-77		-0.61		-0.61

																																						Nov-77		-0.72		-0.72

																																						Dec-77		-0.69		-0.69

																																						Jan-78		0.34		0

																																						Feb-78		1.45

																																						Mar-78		1.34

																																						Apr-78		1.29

																																						May-78		0.9

																																						Jun-78		0.15		0

																																						Jul-78		-1.24		-1.24

																																						Aug-78		-0.56		-0.56

																																						Sep-78		-0.44		-0.44

																																						Oct-78		0.1		0

																																						Nov-78		-0.07		-0.07

																																						Dec-78		-0.43		-0.43

																																						Jan-79		-0.58		-0.58

																																						Feb-79		-1.33		-1.33

																																						Mar-79		0.3		0

																																						Apr-79		0.89

																																						May-79		1.09

																																						Jun-79		0.17

																																						Jul-79		0.84

																																						Aug-79		0.52

																																						Sep-79		1

																																						Oct-79		1.06

																																						Nov-79		0.48		0

																																						Dec-79		-0.42		-0.42

																																						Jan-80		-0.11		-0.11

																																						Feb-80		1.32		0

																																						Mar-80		1.09

																																						Apr-80		1.49

																																						May-80		1.2		0

																																						Jun-80		-0.22		-0.22

																																						Jul-80		0.23		0

																																						Aug-80		0.51

																																						Sep-80		0.1

																																						Oct-80		1.35

																																						Nov-80		0.37		0

																																						Dec-80		-0.1		-0.1

																																						Jan-81		0.59		0

																																						Feb-81		1.46

																																						Mar-81		0.99

																																						Apr-81		1.45

																																						May-81		1.75

																																						Jun-81		1.69

																																						Jul-81		0.84

																																						Aug-81		0.18

																																						Sep-81		0.42

																																						Oct-81		0.18

																																						Nov-81		0.8

																																						Dec-81		0.67

																																						Jan-82		0.34

																																						Feb-82		0.2

																																						Mar-82		0.19		0

																																						Apr-82		-0.19		-0.19

																																						May-82		-0.58		-0.58

																																						Jun-82		-0.78		-0.78

																																						Jul-82		0.58		0

																																						Aug-82		0.39

																																						Sep-82		0.84

																																						Oct-82		0.37		0

																																						Nov-82		-0.25		-0.25

																																						Dec-82		0.26		0

																																						Jan-83		0.56

																																						Feb-83		1.14

																																						Mar-83		2.11

																																						Apr-83		1.87

																																						May-83		1.8

																																						Jun-83		2.36

																																						Jul-83		3.51

																																						Aug-83		1.85

																																						Sep-83		0.91

																																						Oct-83		0.96

																																						Nov-83		1.02

																																						Dec-83		1.69

																																						Jan-84		1.5

																																						Feb-84		1.21

																																						Mar-84		1.77

																																						Apr-84		1.52

																																						May-84		1.3

																																						Jun-84		0.18		0

																																						Jul-84		-0.18		-0.18

																																						Aug-84		-0.03		-0.03

																																						Sep-84		0.67		0

																																						Oct-84		0.58

																																						Nov-84		0.71

																																						Dec-84		0.82

																																						Jan-85		1.27

																																						Feb-85		0.94

																																						Mar-85		0.57

																																						Apr-85		0.19

																																						May-85		0

																																						Jun-85		0.18

																																						Jul-85		1.07

																																						Aug-85		0.81

																																						Sep-85		0.44

																																						Oct-85		0.29		0

																																						Nov-85		-0.75		-0.75

																																						Dec-85		0.38		0

																																						Jan-86		1.12

																																						Feb-86		1.61

																																						Mar-86		2.18

																																						Apr-86		1.55

																																						May-86		1.16

																																						Jun-86		0.89

																																						Jul-86		1.38

																																						Aug-86		0.22

																																						Sep-86		0.22

																																						Oct-86		1

																																						Nov-86		1.77

																																						Dec-86		1.77

																																						Jan-87		1.88

																																						Feb-87		1.75

																																						Mar-87		2.1

																																						Apr-87		2.16

																																						May-87		1.85

																																						Jun-87		0.73

																																						Jul-87		2.01

																																						Aug-87		2.83

																																						Sep-87		2.44

																																						Oct-87		1.36

																																						Nov-87		1.47

																																						Dec-87		1.27

																																						Jan-88		0.93

																																						Feb-88		1.24

																																						Mar-88		1.42

																																						Apr-88		0.94

																																						May-88		1.2

																																						Jun-88		0.74

																																						Jul-88		0.64

																																						Aug-88		0.19		0

																																						Sep-88		-0.37		-0.37

																																						Oct-88		-0.1		-0.1

																																						Nov-88		-0.02		-0.02

																																						Dec-88		-0.43		-0.43

																																						Jan-89		-0.95		-0.95

																																						Feb-89		-1.02		-1.02

																																						Mar-89		-0.83		-0.83

																																						Apr-89		-0.32		-0.32

																																						May-89		0.47		0

																																						Jun-89		0.36

																																						Jul-89		0.83

																																						Aug-89		0.09

																																						Sep-89		0.05		0

																																						Oct-89		-0.12		-0.12

																																						Nov-89		-0.5		-0.5

																																						Dec-89		-0.21		-0.21

																																						Jan-90		-0.3		-0.3

																																						Feb-90		-0.65		-0.65

																																						Mar-90		-0.62		-0.62

																																						Apr-90		0.27		0

																																						May-90		0.44

																																						Jun-90		0.44

																																						Jul-90		0.27

																																						Aug-90		0.11

																																						Sep-90		0.38		0

																																						Oct-90		-0.69		-0.69

																																						Nov-90		-1.69		-1.69

																																						Dec-90		-2.23		-2.23

																																						Jan-91		-2.02		-2.02

																																						Feb-91		-1.19		-1.19

																																						Mar-91		-0.74		-0.74

																																						Apr-91		-1.01		-1.01

																																						May-91		-0.51		-0.51

																																						Jun-91		-1.47		-1.47

																																						Jul-91		-0.1		-0.1

																																						Aug-91		0.36		0

																																						Sep-91		0.65

																																						Oct-91		0.49

																																						Nov-91		0.42

																																						Dec-91		0.09

																																						Jan-92		0.05

																																						Feb-92		0.31

																																						Mar-92		0.67

																																						Apr-92		0.75

																																						May-92		1.54

																																						Jun-92		1.26

																																						Jul-92		1.9

																																						Aug-92		1.44

																																						Sep-92		0.83

																																						Oct-92		0.93

																																						Nov-92		0.93

																																						Dec-92		0.53

																																						Jan-93		0.05

																																						Feb-93		0.19

																																						Mar-93		0.76

																																						Apr-93		1.21

																																						May-93		2.13

																																						Jun-93		2.34

																																						Jul-93		2.35

																																						Aug-93		2.69

																																						Sep-93		1.56

																																						Oct-93		1.41

																																						Nov-93		1.24

																																						Dec-93		1.07

																																						Jan-94		1.21

																																						Feb-94		0.59

																																						Mar-94		0.8

																																						Apr-94		1.05

																																						May-94		1.23

																																						Jun-94		0.46

																																						Jul-94		0.06		0

																																						Aug-94		-0.79		-0.79

																																						Sep-94		-1.36		-1.36

																																						Oct-94		-1.32		-1.32

																																						Nov-94		-1.96		-1.96

																																						Dec-94		-1.79		-1.79

																																						Jan-95		-0.49		-0.49

																																						Feb-95		0.46		0

																																						Mar-95		0.75

																																						Apr-95		0.83

																																						May-95		1.46

																																						Jun-95		1.27

																																						Jul-95		1.71

																																						Aug-95		0.21

																																						Sep-95		1.16

																																						Oct-95		0.47		0

																																						Nov-95		-0.28		-0.28

																																						Dec-95		0.16		0

																																						Jan-96		0.59

																																						Feb-96		0.75

																																						Mar-96		1.01

																																						Apr-96		1.46

																																						May-96		2.18

																																						Jun-96		1.1

																																						Jul-96		0.77		0

																																						Aug-96		-0.14		-0.14

																																						Sep-96		0.24		0

																																						Oct-96		-0.33		-0.33

																																						Nov-96		0.09		0

																																						Dec-96		-0.03		-0.03

																																						Jan-97		0.23		0

																																						Feb-97		0.28

																																						Mar-97		0.65

																																						Apr-97		1.05

																																						May-97		1.83

																																						Jun-97		2.76

																																						Jul-97		2.35

																																						Aug-97		2.79

																																						Sep-97		2.19

																																						Oct-97		1.61

																																						Nov-97		1.12

																																						Dec-97		0.67

																																						Jan-98		0.83

																																						Feb-98		1.56

																																						Mar-98		2.01

																																						Apr-98		1.27

																																						May-98		0.7

																																						Jun-98		0.4		0

																																						Jul-98		-0.04		-0.04

																																						Aug-98		-0.22		-0.22

																																						Sep-98		-1.21		-1.21

																																						Oct-98		-1.39		-1.39

																																						Nov-98		-0.52		-0.52

																																						Dec-98		-0.44		-0.44

																																						Jan-99		-0.32		-0.32

																																						Feb-99		-0.66		-0.66

																																						Mar-99		-0.33		-0.33

																																						Apr-99		-0.41		-0.41

																																						May-99		-0.68		-0.68

																																						Jun-99		-1.3		-1.3

																																						Jul-99		-0.66		-0.66

																																						Aug-99		-0.96		-0.96

																																						Sep-99		-1.53		-1.53

																																						Oct-99		-2.23		-2.23

																																						Nov-99		-2.05		-2.05

																																						Dec-99		-1.63		-1.63

																																						Jan-00		-2		-2

																																						Feb-00		-0.83		-0.83

																																						Mar-00		0.29		0

																																						Apr-00		0.35		0

																																						May-00		-0.05		-0.05

																																						Jun-00		-0.44		-0.44

																																						Jul-00		-0.66		-0.66

																																						Aug-00		-1.19		-1.19

																																						Sep-00		-1.24		-1.24

																																						Oct-00		-1.3		-1.3

																																						Nov-00		-0.53		-0.53

																																						Dec-00		0.52		0

																																						Jan-01		0.6

																																						Feb-01		0.29

																																						Mar-01		0.45		0

																																						Apr-01		-0.31		-0.31

																																						May-01		-0.3		-0.3

																																						Jun-01		-0.47		-0.47

																																						Jul-01		-1.31		-1.31

																																						Aug-01		-0.77		-0.77

																																						Sep-01		-1.37		-1.37

																																						Oct-01		-1.37		-1.37

																																						Nov-01		-1.26		-1.26

																																						Dec-01		-0.93		-0.93

																																						Jan-02		0.27		0

																																						Feb-02		-0.64		-0.64

																																						Mar-02		-0.43		-0.43

																																						Apr-02		-0.32		-0.32

																																						May-02		-0.63		-0.63

																																						Jun-02		-0.35		-0.35

																																						Jul-02		-0.31		-0.31

																																						Aug-02		0.6		0

																																						Sep-02		0.43

																																						Oct-02		0.42

																																						Nov-02		1.51

																																						Dec-02		2.1

																																						Jan-03		2.09

																																						Feb-03		1.75

																																						Mar-03		1.51

																																						Apr-03		1.18

																																						May-03		0.89

																																						Jun-03		0.68

																																						Jul-03		0.96

																																						Aug-03		0.88

																																						Sep-03		0.01

																																						Oct-03		0.83

																																						Nov-03		0.52

																																						Dec-03		0.33

																																						Jan-04		0.43

																																						Feb-04		0.48

																																						Mar-04		0.61

																																						Apr-04		0.57

																																						May-04		0.88

																																						Jun-04		0.04

																																						Jul-04		0.44

																																						Aug-04		0.85

																																						Sep-04		0.75		0

																																						Oct-04		-0.11		-0.11

																																						Nov-04		-0.63		-0.63

																																						Dec-04		-0.17		-0.17

																																						Jan-05		0.44		0

																																						Feb-05		0.81

																																						Mar-05		1.36

																																						Apr-05		1.03

																																						May-05		1.86

																																						Jun-05		1.17

																																						Jul-05		0.66

																																						Aug-05		0.25		0

																																						Sep-05		-0.46		-0.46

																																						Oct-05		-1.32		-1.32

																																						Nov-05		-1.5		-1.5

																																						Dec-05		0.2		0

																																						Jan-06		1.03

																																						Feb-06		0.66

																																						Mar-06		0.05

																																						Apr-06		0.4

																																						May-06		0.48

																																						Jun-06		1.04

																																						Jul-06		0.35		0

																																						Aug-06		-0.65		-0.65

																																						Sep-06		-0.94		-0.94

																																						Oct-06		-0.05		-0.05

																																						Nov-06		-0.22		-0.22

																																						Dec-06		0.14		0

																																						Jan-07		0.01

																																						Feb-07		0.04		0

																																						Mar-07		-0.36		-0.36

																																						Apr-07		0.16		0

																																						May-07		-0.1		-0.1

																																						Jun-07		0.09		0

																																						Jul-07		0.78

																																						Aug-07		0.5		0

																																						Sep-07		-0.36		-0.36

																																						Oct-07		-1.45		-1.45

																																						Nov-07		-1.08		-1.08

																																						Dec-07		-0.58		-0.58

																																						Jan-08		-1		-1

																																						Feb-08		-0.77		-0.77

																																						Mar-08		-0.71		-0.71

																																						Apr-08		-1.52		-1.52

																																						May-08		-1.37		-1.37

																																						Jun-08		-1.34		-1.34

																																						Jul-08		-1.67		-1.67

																																						Aug-08		-1.7		-1.7

																																						Sep-08		-1.55		-1.55

																																						Oct-08		-1.76		-1.76

																																						Nov-08		-1.25		-1.25

																																						Dec-08		-0.87		-0.87

																																						Jan-09		-1.4		-1.4

																																						Feb-09		-1.55		-1.55

																																						Mar-09		-1.59		-1.59

																																						Apr-09		-1.65		-1.65				39904.00

																																						May-09		-0.88		-0.88

																																						Jun-09		-0.31		-0.31

																																						Jul-09		-0.53		-0.53

																																						Aug-09		0.09		0

																																						Sep-09		0.52

																																						Oct-09		0.27		0

																																						Nov-09		-0.4		-0.4

																																						Dec-09		0.08		0

																																						Jan-10		0.83

																																						Feb-10		0.82

																																						Mar-10		0.44

																																						Apr-10		0.78

																																						May-10		0.62		0

																																						Jun-10		-0.22		-0.22

																																						Jul-10		-1.05		-1.05

																																						Aug-10		-1.27		-1.27

																																						Sep-10		-1.61		-1.61

																																						Oct-10		-1.06		-1.06

																																						Nov-10		-0.82		-0.82

																																						Dec-10		-1.21		-1.21

																																						Jan-11		-0.92		-0.92

																																						Feb-11		-0.83		-0.83

																																						Mar-11		-0.69		-0.69

																																						Apr-11		-0.42		-0.42

																																						May-11		-0.37		-0.37

																																						Jun-11		-0.69		-0.69

																																						Jul-11		-1.86		-1.86

																																						Aug-11		-1.74		-1.74

																																						Sep-11		-1.79		-1.79

																																						Oct-11		-1.34		-1.34

																																						Nov-11		-2.33		-2.33

																																						Dec-11		-1.79		-1.79

																																						Jan-12		-1.38		-1.38

																																						Feb-12		-0.85		-0.85

																																						Mar-12		-1.05		-1.05

																																						Apr-12		-0.27		-0.27

																																						May-12		-1.26		-1.26

																																						Jun-12		-0.87		-0.87

																																						Jul-12		-1.52		-1.52

																																						Aug-12		-1.93		-1.93

																																						Sep-12		-2.21		-2.21

																																						Oct-12		-0.79		-0.79

																																						Nov-12		-0.59		-0.59

																																						Dec-12		-0.48		-0.48

																																						Jan-13		-0.13		-0.13

																																						Feb-13		-0.43		-0.43

																																						Mar-13		-0.63		-0.63

																																						Apr-13		-0.16		-0.16

																																						May-13		0.08		0

																																						Jun-13		-0.78		-0.78

																																						Jul-13		-1.25		-1.25

																																						Aug-13		-1.04		-1.04

																																						Sep-13		-0.48		-0.48

																																						Oct-13		-0.87		-0.87

																																						Nov-13		-0.11		-0.11

																																						Dec-13		-0.41		-0.41

																																						Jan-14		0.3		0

																																						Feb-14		0.38

																																						Mar-14		0.97

																																						Apr-14		1.13

																																						May-14		1.8

																																						Jun-14		0.82

																																						Jul-14		0.7

																																						Aug-14		0.67

																																						Sep-14		1.08

																																						Oct-14		1.49

																																						Nov-14		1.72

																																						Dec-14		2.51

																																						Jan-15		2.45

																																						Feb-15		2.3

																																						Mar-15		2

																																						Apr-15		1.44

																																						May-15		1.2

																																						Jun-15		1.54

																																						Jul-15		1.84

																																						Aug-15		1.56

																																						Sep-15		1.94

																																						Oct-15		1.47

																																						Nov-15		0.86

																																						Dec-15		1.01

																																						Jan-16		1.53

																																						Feb-16		1.75

																																						Mar-16		2.4

																																						Apr-16		2.62

																																						May-16		2.35

																																						Jun-16		2.03

																																						Jul-16		1.25

																																						Aug-16		0.52

																																						Sep-16		0.45

																																						Oct-16		0.56

																																						Nov-16		1.88

																																						Dec-16		1.17
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		YEAR		MONTH        NP		GO index

		1950.00		1.00		-2.19																						year		mean NPGO		mean winter/Spring NPGO

		1950.00		2.00		-1.45																						2000		1.89		1.89

		1950.00		3.00		-0.97																						2001		2.08		2.42

		1950.00		4.00		-0.86																						2002		1.47		1.66

		1950.00		5.00		-0.63																						2003		0.96		1.52

		1950.00		6.00		-0.58																						2004		0.21		0.31

		1950.00		7.00		-0.74																						2005		-1.38		-1.35

		1950.00		8.00		-0.55																						2006		-0.55		-0.73

		1950.00		9.00		-0.60																						2007		0.59		-0.05

		1950.00		10.00		0.12																						2008		1.46		1.11

		1950.00		11.00		-0.26																						2009		0.74		0.56

		1950.00		12.00		-0.49																						2010		1.37		1.61

		1951.00		1.00		-0.48																						2011		0.86		0.81

		1951.00		2.00		-0.41																						2012		1.48		1.08

		1951.00		3.00		-0.57																						2013		0.34		0.93

		1951.00		4.00		-0.56																						2014		-0.29		-0.49

		1951.00		5.00		-1.07																						2015		-1.30		-0.80

		1951.00		6.00		-1.44																						2016		-0.06

		1951.00		7.00		-1.10

		1951.00		8.00		-1.17

		1951.00		9.00		-1.42

		1951.00		10.00		-1.07

		1951.00		11.00		-1.01

		1951.00		12.00		-1.22

		1952.00		1.00		-1.34

		1952.00		2.00		-1.09

		1952.00		3.00		-0.67

		1952.00		4.00		-0.43

		1952.00		5.00		-0.63

		1952.00		6.00		-0.97

		1952.00		7.00		-1.34

		1952.00		8.00		-0.90

		1952.00		9.00		-0.58

		1952.00		10.00		-0.26

		1952.00		11.00		-0.32

		1952.00		12.00		0.85

		1953.00		1.00		0.94

		1953.00		2.00		0.75

		1953.00		3.00		1.22

		1953.00		4.00		1.25

		1953.00		5.00		1.27

		1953.00		6.00		1.06

		1953.00		7.00		1.04

		1953.00		8.00		0.62

		1953.00		9.00		0.29

		1953.00		10.00		1.08

		1953.00		11.00		2.05

		1953.00		12.00		1.42

		1954.00		1.00		1.09

		1954.00		2.00		1.16

		1954.00		3.00		0.08

		1954.00		4.00		-0.37

		1954.00		5.00		-0.16

		1954.00		6.00		0.18

		1954.00		7.00		-0.04

		1954.00		8.00		-0.13

		1954.00		9.00		-0.26

		1954.00		10.00		0.18

		1954.00		11.00		0.35

		1954.00		12.00		0.40

		1955.00		1.00		0.33

		1955.00		2.00		-0.25

		1955.00		3.00		-0.22

		1955.00		4.00		0.04

		1955.00		5.00		0.26

		1955.00		6.00		-0.02

		1955.00		7.00		-0.09

		1955.00		8.00		0.27

		1955.00		9.00		-0.11

		1955.00		10.00		-0.52

		1955.00		11.00		-0.08

		1955.00		12.00		-0.52

		1956.00		1.00		0.12

		1956.00		2.00		-0.14

		1956.00		3.00		0.02

		1956.00		4.00		-0.04

		1956.00		5.00		0.14

		1956.00		6.00		0.47

		1956.00		7.00		0.46

		1956.00		8.00		0.54

		1956.00		9.00		0.30

		1956.00		10.00		-0.05

		1956.00		11.00		-0.23

		1956.00		12.00		-0.77

		1957.00		1.00		-1.27

		1957.00		2.00		-1.96

		1957.00		3.00		-1.34

		1957.00		4.00		-1.26

		1957.00		5.00		-1.04

		1957.00		6.00		-1.17

		1957.00		7.00		-0.76

		1957.00		8.00		-0.91

		1957.00		9.00		-0.92

		1957.00		10.00		-1.03

		1957.00		11.00		-1.41

		1957.00		12.00		-0.72

		1958.00		1.00		0.12

		1958.00		2.00		0.15

		1958.00		3.00		-1.15

		1958.00		4.00		-0.72

		1958.00		5.00		-0.85

		1958.00		6.00		-0.72

		1958.00		7.00		-0.87

		1958.00		8.00		-0.63

		1958.00		9.00		-0.20

		1958.00		10.00		-0.51

		1958.00		11.00		-0.77

		1958.00		12.00		-0.41

		1959.00		1.00		0.12

		1959.00		2.00		-0.59

		1959.00		3.00		-0.39

		1959.00		4.00		-0.45

		1959.00		5.00		-0.44

		1959.00		6.00		-0.37

		1959.00		7.00		-0.40

		1959.00		8.00		-0.50

		1959.00		9.00		0.07

		1959.00		10.00		0.13

		1959.00		11.00		-0.05

		1959.00		12.00		0.42

		1960.00		1.00		1.02

		1960.00		2.00		0.82

		1960.00		3.00		0.86

		1960.00		4.00		0.79

		1960.00		5.00		0.92

		1960.00		6.00		0.31

		1960.00		7.00		0.71

		1960.00		8.00		0.44

		1960.00		9.00		0.52

		1960.00		10.00		0.49

		1960.00		11.00		0.95

		1960.00		12.00		1.14

		1961.00		1.00		1.10

		1961.00		2.00		1.36

		1961.00		3.00		1.75

		1961.00		4.00		0.96

		1961.00		5.00		1.40

		1961.00		6.00		1.20

		1961.00		7.00		1.06

		1961.00		8.00		1.07

		1961.00		9.00		0.77

		1961.00		10.00		0.35

		1961.00		11.00		0.22

		1961.00		12.00		0.40

		1962.00		1.00		0.17

		1962.00		2.00		-0.15

		1962.00		3.00		-0.61

		1962.00		4.00		-0.47

		1962.00		5.00		-0.74

		1962.00		6.00		-0.30

		1962.00		7.00		-0.06

		1962.00		8.00		-0.37

		1962.00		9.00		0.33

		1962.00		10.00		0.16

		1962.00		11.00		0.45

		1962.00		12.00		0.47

		1963.00		1.00		-0.81

		1963.00		2.00		-0.28

		1963.00		3.00		-1.10

		1963.00		4.00		-0.81

		1963.00		5.00		-0.43

		1963.00		6.00		-0.72

		1963.00		7.00		-0.37

		1963.00		8.00		-0.13

		1963.00		9.00		0.12

		1963.00		10.00		0.51

		1963.00		11.00		0.66

		1963.00		12.00		0.54

		1964.00		1.00		1.07

		1964.00		2.00		0.29

		1964.00		3.00		0.35

		1964.00		4.00		0.25

		1964.00		5.00		0.27

		1964.00		6.00		0.88

		1964.00		7.00		1.60

		1964.00		8.00		0.78

		1964.00		9.00		0.91

		1964.00		10.00		0.71

		1964.00		11.00		0.07

		1964.00		12.00		-0.68

		1965.00		1.00		-0.61

		1965.00		2.00		-0.84

		1965.00		3.00		-0.94

		1965.00		4.00		-0.88

		1965.00		5.00		-1.16

		1965.00		6.00		-0.83

		1965.00		7.00		-0.69

		1965.00		8.00		-0.44

		1965.00		9.00		-0.86

		1965.00		10.00		-0.68

		1965.00		11.00		-0.92

		1965.00		12.00		-1.19

		1966.00		1.00		-0.32

		1966.00		2.00		-1.11

		1966.00		3.00		-0.60

		1966.00		4.00		-1.37

		1966.00		5.00		-1.68

		1966.00		6.00		-1.26

		1966.00		7.00		-1.11

		1966.00		8.00		-0.98

		1966.00		9.00		-0.75

		1966.00		10.00		-0.80

		1966.00		11.00		-0.94

		1966.00		12.00		-0.54

		1967.00		1.00		-0.74

		1967.00		2.00		-0.61

		1967.00		3.00		-1.12

		1967.00		4.00		-0.89

		1967.00		5.00		-1.00

		1967.00		6.00		-1.25

		1967.00		7.00		-1.17

		1967.00		8.00		-0.75

		1967.00		9.00		-0.05

		1967.00		10.00		0.01

		1967.00		11.00		-0.59

		1967.00		12.00		-0.23

		1968.00		1.00		-0.77

		1968.00		2.00		-0.63

		1968.00		3.00		-0.63

		1968.00		4.00		-1.16

		1968.00		5.00		-1.26

		1968.00		6.00		-1.04

		1968.00		7.00		-1.02

		1968.00		8.00		-0.96

		1968.00		9.00		-0.91

		1968.00		10.00		-0.74

		1968.00		11.00		-0.23

		1968.00		12.00		-0.87

		1969.00		1.00		-2.56

		1969.00		2.00		-0.74

		1969.00		3.00		-0.73

		1969.00		4.00		-0.18

		1969.00		5.00		-0.09

		1969.00		6.00		-0.78

		1969.00		7.00		-0.73

		1969.00		8.00		-0.23

		1969.00		9.00		0.02

		1969.00		10.00		0.29

		1969.00		11.00		-0.04

		1969.00		12.00		1.13

		1970.00		1.00		-0.19

		1970.00		2.00		-0.32

		1970.00		3.00		-0.41

		1970.00		4.00		-0.22

		1970.00		5.00		0.48

		1970.00		6.00		0.37

		1970.00		7.00		0.27

		1970.00		8.00		0.41

		1970.00		9.00		0.40

		1970.00		10.00		0.23

		1970.00		11.00		-0.21

		1970.00		12.00		-0.07

		1971.00		1.00		-0.20

		1971.00		2.00		0.06

		1971.00		3.00		0.45

		1971.00		4.00		0.85

		1971.00		5.00		0.49

		1971.00		6.00		0.41

		1971.00		7.00		0.79

		1971.00		8.00		0.71

		1971.00		9.00		0.53

		1971.00		10.00		0.33

		1971.00		11.00		0.18

		1971.00		12.00		-0.03

		1972.00		1.00		-0.53

		1972.00		2.00		-0.41

		1972.00		3.00		-0.69

		1972.00		4.00		-0.68

		1972.00		5.00		-0.75

		1972.00		6.00		-0.76

		1972.00		7.00		-0.32

		1972.00		8.00		-0.43

		1972.00		9.00		-0.93

		1972.00		10.00		-1.10

		1972.00		11.00		-0.56

		1972.00		12.00		-0.76

		1973.00		1.00		-0.05

		1973.00		2.00		-0.50

		1973.00		3.00		-0.07

		1973.00		4.00		-0.05

		1973.00		5.00		0.25

		1973.00		6.00		0.51

		1973.00		7.00		0.32

		1973.00		8.00		0.17

		1973.00		9.00		0.36

		1973.00		10.00		0.35

		1973.00		11.00		-0.11

		1973.00		12.00		0.34

		1974.00		1.00		-1.00

		1974.00		2.00		-0.39

		1974.00		3.00		-0.03

		1974.00		4.00		0.01

		1974.00		5.00		-0.17

		1974.00		6.00		0.22

		1974.00		7.00		0.38

		1974.00		8.00		0.26

		1974.00		9.00		-0.17

		1974.00		10.00		0.01

		1974.00		11.00		0.04

		1974.00		12.00		0.72

		1975.00		1.00		0.64

		1975.00		2.00		0.98

		1975.00		3.00		0.72

		1975.00		4.00		0.65

		1975.00		5.00		0.72

		1975.00		6.00		0.46

		1975.00		7.00		0.51

		1975.00		8.00		1.03

		1975.00		9.00		0.57

		1975.00		10.00		0.96

		1975.00		11.00		1.27

		1975.00		12.00		1.08

		1976.00		1.00		1.08

		1976.00		2.00		1.18

		1976.00		3.00		1.68

		1976.00		4.00		2.44

		1976.00		5.00		2.18

		1976.00		6.00		2.07

		1976.00		7.00		2.27

		1976.00		8.00		2.44

		1976.00		9.00		2.43

		1976.00		10.00		1.69

		1976.00		11.00		1.57

		1976.00		12.00		1.33

		1977.00		1.00		1.32

		1977.00		2.00		1.93

		1977.00		3.00		1.70

		1977.00		4.00		1.40

		1977.00		5.00		1.07

		1977.00		6.00		0.92

		1977.00		7.00		1.04

		1977.00		8.00		1.28

		1977.00		9.00		0.77

		1977.00		10.00		1.25

		1977.00		11.00		1.45

		1977.00		12.00		0.85

		1978.00		1.00		1.21

		1978.00		2.00		1.24

		1978.00		3.00		0.62

		1978.00		4.00		0.45

		1978.00		5.00		0.59

		1978.00		6.00		0.38

		1978.00		7.00		0.43

		1978.00		8.00		0.86

		1978.00		9.00		1.29

		1978.00		10.00		0.35

		1978.00		11.00		-0.26

		1978.00		12.00		-1.12

		1979.00		1.00		-0.51

		1979.00		2.00		-0.23

		1979.00		3.00		-0.63

		1979.00		4.00		-1.03

		1979.00		5.00		-0.78

		1979.00		6.00		-0.82

		1979.00		7.00		-1.15

		1979.00		8.00		-1.25

		1979.00		9.00		-0.78

		1979.00		10.00		-0.61

		1979.00		11.00		-0.49

		1979.00		12.00		-0.54

		1980.00		1.00		-1.90

		1980.00		2.00		-1.72

		1980.00		3.00		-1.15

		1980.00		4.00		-0.07

		1980.00		5.00		-0.21

		1980.00		6.00		-0.68

		1980.00		7.00		-0.99

		1980.00		8.00		-1.08

		1980.00		9.00		-0.70

		1980.00		10.00		-0.07

		1980.00		11.00		-0.13

		1980.00		12.00		-0.28

		1981.00		1.00		-0.26

		1981.00		2.00		-1.06

		1981.00		3.00		-0.69

		1981.00		4.00		-0.63

		1981.00		5.00		0.20

		1981.00		6.00		0.01

		1981.00		7.00		-0.53

		1981.00		8.00		-0.70

		1981.00		9.00		0.00

		1981.00		10.00		-0.29

		1981.00		11.00		0.76

		1981.00		12.00		0.52

		1982.00		1.00		-0.20

		1982.00		2.00		-0.87

		1982.00		3.00		-0.62

		1982.00		4.00		-1.07

		1982.00		5.00		-0.99

		1982.00		6.00		-0.85

		1982.00		7.00		-0.61

		1982.00		8.00		-0.46

		1982.00		9.00		-0.46

		1982.00		10.00		-1.01

		1982.00		11.00		-0.87

		1982.00		12.00		-0.23

		1983.00		1.00		0.60

		1983.00		2.00		0.47

		1983.00		3.00		0.43

		1983.00		4.00		-0.72

		1983.00		5.00		-0.74

		1983.00		6.00		-0.08

		1983.00		7.00		-0.05

		1983.00		8.00		-0.01

		1983.00		9.00		-0.41

		1983.00		10.00		-0.49

		1983.00		11.00		0.56

		1983.00		12.00		-0.68

		1984.00		1.00		-0.22

		1984.00		2.00		0.40

		1984.00		3.00		0.72

		1984.00		4.00		1.16

		1984.00		5.00		0.98

		1984.00		6.00		0.74

		1984.00		7.00		0.42

		1984.00		8.00		0.37

		1984.00		9.00		0.82

		1984.00		10.00		0.94

		1984.00		11.00		0.86

		1984.00		12.00		0.25

		1985.00		1.00		0.32

		1985.00		2.00		-0.06

		1985.00		3.00		0.23

		1985.00		4.00		0.32

		1985.00		5.00		0.16

		1985.00		6.00		-0.04

		1985.00		7.00		0.18

		1985.00		8.00		-0.23

		1985.00		9.00		-0.94

		1985.00		10.00		-1.18

		1985.00		11.00		-1.79

		1985.00		12.00		-1.68

		1986.00		1.00		-0.77

		1986.00		2.00		-1.45

		1986.00		3.00		-0.47

		1986.00		4.00		-0.97

		1986.00		5.00		-0.50

		1986.00		6.00		-0.67

		1986.00		7.00		-0.94

		1986.00		8.00		-1.02

		1986.00		9.00		-0.77

		1986.00		10.00		-0.29

		1986.00		11.00		-0.50

		1986.00		12.00		-0.46

		1987.00		1.00		0.69

		1987.00		2.00		0.77

		1987.00		3.00		0.29

		1987.00		4.00		0.47

		1987.00		5.00		0.27

		1987.00		6.00		0.39

		1987.00		7.00		0.43

		1987.00		8.00		0.34

		1987.00		9.00		0.17

		1987.00		10.00		0.12

		1987.00		11.00		0.52

		1987.00		12.00		0.69

		1988.00		1.00		1.11

		1988.00		2.00		0.80

		1988.00		3.00		0.97

		1988.00		4.00		1.57

		1988.00		5.00		1.78

		1988.00		6.00		1.74

		1988.00		7.00		1.72

		1988.00		8.00		1.39

		1988.00		9.00		1.32

		1988.00		10.00		1.49

		1988.00		11.00		1.24

		1988.00		12.00		0.76

		1989.00		1.00		1.31

		1989.00		2.00		0.66

		1989.00		3.00		0.93

		1989.00		4.00		0.78

		1989.00		5.00		0.58

		1989.00		6.00		0.52

		1989.00		7.00		1.26

		1989.00		8.00		0.67

		1989.00		9.00		0.65

		1989.00		10.00		0.44

		1989.00		11.00		-0.30

		1989.00		12.00		-0.17

		1990.00		1.00		0.27

		1990.00		2.00		-0.28

		1990.00		3.00		0.65

		1990.00		4.00		0.24

		1990.00		5.00		-0.10

		1990.00		6.00		-0.07

		1990.00		7.00		-0.26

		1990.00		8.00		-0.33

		1990.00		9.00		-0.16

		1990.00		10.00		-0.12

		1990.00		11.00		-0.74

		1990.00		12.00		-1.53

		1991.00		1.00		-0.74

		1991.00		2.00		-0.30

		1991.00		3.00		-0.81

		1991.00		4.00		-0.21

		1991.00		5.00		-0.06

		1991.00		6.00		-0.39

		1991.00		7.00		-0.48

		1991.00		8.00		-0.57

		1991.00		9.00		-0.95

		1991.00		10.00		-1.09

		1991.00		11.00		-0.17

		1991.00		12.00		-0.21

		1992.00		1.00		0.49

		1992.00		2.00		-0.46

		1992.00		3.00		-0.82

		1992.00		4.00		-1.43

		1992.00		5.00		-1.80

		1992.00		6.00		-1.35

		1992.00		7.00		-1.46

		1992.00		8.00		-1.25

		1992.00		9.00		-0.95

		1992.00		10.00		-0.97

		1992.00		11.00		-1.28

		1992.00		12.00		-1.87

		1993.00		1.00		-2.82

		1993.00		2.00		-2.14

		1993.00		3.00		-1.74

		1993.00		4.00		-0.76

		1993.00		5.00		-1.09

		1993.00		6.00		-1.68

		1993.00		7.00		-1.68

		1993.00		8.00		-1.51

		1993.00		9.00		-2.05

		1993.00		10.00		-2.35

		1993.00		11.00		-3.00

		1993.00		12.00		-2.00

		1994.00		1.00		-1.85

		1994.00		2.00		-1.98

		1994.00		3.00		-1.86

		1994.00		4.00		-1.45

		1994.00		5.00		-0.30

		1994.00		6.00		-0.61

		1994.00		7.00		-0.71

		1994.00		8.00		-0.86

		1994.00		9.00		-1.10

		1994.00		10.00		-1.11

		1994.00		11.00		-1.69

		1994.00		12.00		-1.02

		1995.00		1.00		-0.50

		1995.00		2.00		-1.56

		1995.00		3.00		-2.05

		1995.00		4.00		-1.82

		1995.00		5.00		-1.50

		1995.00		6.00		-1.05

		1995.00		7.00		-1.50

		1995.00		8.00		-1.01

		1995.00		9.00		-0.89

		1995.00		10.00		-0.52

		1995.00		11.00		-0.28

		1995.00		12.00		0.22

		1996.00		1.00		-0.64

		1996.00		2.00		-1.05

		1996.00		3.00		-1.15

		1996.00		4.00		-0.44

		1996.00		5.00		-1.27

		1996.00		6.00		-1.06

		1996.00		7.00		-0.88

		1996.00		8.00		-0.75

		1996.00		9.00		-0.93

		1996.00		10.00		-1.04

		1996.00		11.00		-1.10

		1996.00		12.00		-1.35

		1997.00		1.00		-1.64

		1997.00		2.00		-1.11

		1997.00		3.00		-0.62

		1997.00		4.00		-0.51

		1997.00		5.00		-0.88

		1997.00		6.00		-0.94

		1997.00		7.00		-0.77

		1997.00		8.00		-0.79

		1997.00		9.00		-0.48

		1997.00		10.00		-0.59

		1997.00		11.00		0.17

		1997.00		12.00		0.26

		1998.00		1.00		0.53

		1998.00		2.00		1.90

		1998.00		3.00		0.89

		1998.00		4.00		0.52

		1998.00		5.00		0.28

		1998.00		6.00		0.12

		1998.00		7.00		0.39

		1998.00		8.00		0.27

		1998.00		9.00		0.04

		1998.00		10.00		0.10

		1998.00		11.00		0.72

		1998.00		12.00		0.77

		1999.00		1.00		1.08

		1999.00		2.00		2.30

		1999.00		3.00		1.97

		1999.00		4.00		1.65

		1999.00		5.00		1.60

		1999.00		6.00		1.91

		1999.00		7.00		1.38

		1999.00		8.00		1.43

		1999.00		9.00		1.30

		1999.00		10.00		1.18

		1999.00		11.00		1.32

		1999.00		12.00		1.05

		2000.00		1.00		1.40

		2000.00		2.00		2.12

		2000.00		3.00		2.15

		2000.00		4.00		2.37

		2000.00		5.00		2.22

		2000.00		6.00		2.10

		2000.00		7.00		1.66

		2000.00		8.00		1.35

		2000.00		9.00		1.38

		2000.00		10.00		1.70

		2000.00		11.00		2.01

		2000.00		12.00		2.16

		2001.00		1.00		2.86

		2001.00		2.00		2.96

		2001.00		3.00		2.39

		2001.00		4.00		2.20

		2001.00		5.00		1.95

		2001.00		6.00		2.35

		2001.00		7.00		1.50

		2001.00		8.00		1.92

		2001.00		9.00		1.89

		2001.00		10.00		1.16

		2001.00		11.00		1.76

		2001.00		12.00		2.02

		2002.00		1.00		1.86

		2002.00		2.00		2.18

		2002.00		3.00		1.90

		2002.00		4.00		0.90

		2002.00		5.00		1.10

		2002.00		6.00		1.61

		2002.00		7.00		1.38

		2002.00		8.00		0.81

		2002.00		9.00		0.82

		2002.00		10.00		0.82

		2002.00		11.00		1.66

		2002.00		12.00		2.64

		2003.00		1.00		1.97

		2003.00		2.00		0.99

		2003.00		3.00		1.49

		2003.00		4.00		1.10

		2003.00		5.00		0.92

		2003.00		6.00		0.78

		2003.00		7.00		1.20

		2003.00		8.00		0.78

		2003.00		9.00		0.87

		2003.00		10.00		1.29

		2003.00		11.00		-0.11

		2003.00		12.00		0.22

		2004.00		1.00		0.27

		2004.00		2.00		0.67

		2004.00		3.00		0.38

		2004.00		4.00		0.13

		2004.00		5.00		0.21

		2004.00		6.00		0.78

		2004.00		7.00		0.41

		2004.00		8.00		0.69

		2004.00		9.00		0.38

		2004.00		10.00		0.04

		2004.00		11.00		-0.44

		2004.00		12.00		-0.99

		2005.00		1.00		-1.66

		2005.00		2.00		-1.49

		2005.00		3.00		-1.49

		2005.00		4.00		-1.69

		2005.00		5.00		-0.79

		2005.00		6.00		-1.28

		2005.00		7.00		-1.66

		2005.00		8.00		-1.13

		2005.00		9.00		-1.57

		2005.00		10.00		-0.89

		2005.00		11.00		-1.66

		2005.00		12.00		-1.25

		2006.00		1.00		-0.65

		2006.00		2.00		-1.07

		2006.00		3.00		-0.71

		2006.00		4.00		-0.57

		2006.00		5.00		-0.12

		2006.00		6.00		-0.13

		2006.00		7.00		-0.50

		2006.00		8.00		-0.37

		2006.00		9.00		-0.34

		2006.00		10.00		-1.05

		2006.00		11.00		-1.00

		2006.00		12.00		-0.16

		2007.00		1.00		-0.41

		2007.00		2.00		-0.14

		2007.00		3.00		-0.55

		2007.00		4.00		0.26

		2007.00		5.00		0.69

		2007.00		6.00		1.23

		2007.00		7.00		1.23

		2007.00		8.00		1.44

		2007.00		9.00		0.91

		2007.00		10.00		1.27

		2007.00		11.00		0.73

		2007.00		12.00		0.46

		2008.00		1.00		0.56

		2008.00		2.00		1.14

		2008.00		3.00		1.37

		2008.00		4.00		1.40

		2008.00		5.00		1.74

		2008.00		6.00		1.28

		2008.00		7.00		1.43

		2008.00		8.00		2.14

		2008.00		9.00		2.23

		2008.00		10.00		1.77

		2008.00		11.00		1.97

		2008.00		12.00		0.45

		2009.00		1.00		0.72

		2009.00		2.00		0.91

		2009.00		3.00		0.33

		2009.00		4.00		0.42

		2009.00		5.00		0.55

		2009.00		6.00		0.37

		2009.00		7.00		0.56

		2009.00		8.00		0.72

		2009.00		9.00		0.98

		2009.00		10.00		1.15

		2009.00		11.00		1.05

		2009.00		12.00		1.06

		2010.00		1.00		2.06

		2010.00		2.00		1.84

		2010.00		3.00		1.65

		2010.00		4.00		1.18

		2010.00		5.00		1.87

		2010.00		6.00		1.24

		2010.00		7.00		1.15

		2010.00		8.00		1.08

		2010.00		9.00		1.00

		2010.00		10.00		1.61

		2010.00		11.00		0.99

		2010.00		12.00		0.78

		2011.00		1.00		0.32

		2011.00		2.00		0.55

		2011.00		3.00		1.20

		2011.00		4.00		0.60

		2011.00		5.00		1.39

		2011.00		6.00		1.11

		2011.00		7.00		1.04

		2011.00		8.00		1.04

		2011.00		9.00		1.33

		2011.00		10.00		1.20

		2011.00		11.00		0.37

		2011.00		12.00		0.13

		2012.00		1.00		0.83

		2012.00		2.00		0.86

		2012.00		3.00		1.12

		2012.00		4.00		1.93

		2012.00		5.00		1.63

		2012.00		6.00		1.94

		2012.00		7.00		1.86

		2012.00		8.00		1.73

		2012.00		9.00		1.36

		2012.00		10.00		1.87

		2012.00		11.00		1.40

		2012.00		12.00		1.20

		2013.00		1.00		1.23

		2013.00		2.00		1.20

		2013.00		3.00		0.64

		2013.00		4.00		0.48

		2013.00		5.00		0.85

		2013.00		6.00		0.73

		2013.00		7.00		0.45

		2013.00		8.00		0.56

		2013.00		9.00		0.39

		2013.00		10.00		-0.15

		2013.00		11.00		-0.80

		2013.00		12.00		-1.45

		2014.00		1.00		-0.39

		2014.00		2.00		-0.27

		2014.00		3.00		-0.45

		2014.00		4.00		-0.62

		2014.00		5.00		0.23

		2014.00		6.00		-0.26

		2014.00		7.00		0.05

		2014.00		8.00		-0.23

		2014.00		9.00		-0.90

		2014.00		10.00		-0.03

		2014.00		11.00		-0.04

		2014.00		12.00		-0.60

		2015		0.00		0.55

		2015		2.00		-1.27

		2015		3.00		-1.40

		2015		4.00		-1.38

		2015		5.00		-0.72

		2015		6.00		-1.25

		2015		7.00		-1.47

		2015		8.00		-1.93

		2015		9.00		-2.10

		2015		10.00		-1.31

		2015		11.00		-2.25

		2015		12.00		-1.11

		2016		1.00		1.06

		2016		2.00		0.06

		2016		3.00		0.70

		2016		4.00		-0.17

		2016		5.00		-0.39

		2016		6.00		-0.70

		2016		7.00		-0.01

		2016		8.00		-0.34

		2016		9.00		-0.87

		2016		10.00		0.05

		2016		11.00		1.37

		2016		12.00		-1.50

		2017		1.00		-2.07












Basin Scale: Northwards extent of warm water
species in the eastern N Pacific

Frequency distribution of observed sample temperatures, from
loggers on the CPR (2000-2010)
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Basin Scale: Northwards extent

We first categorised each copepod
taxon into one of 4 groups based
on Q:Q plots (warm water, cold
water, ubiquitous and other)

Example Q:Q plot for
Clausocalanus spp.

Points plot to the left of a 1:1 line
indicating a warmer distribution
than the sample temperature
distribution. A warm water group
of 7 taxa (4 common) was
identified.



http://blog-imgs-32.fc2.com/b/i/o/biodic07/20090223111640.jpg

Basin Scale: Northwards extent

Updated to 2016:
Cumulative abundance of
warm group (48-58°N).

Variability in years,
sometimes only found in
the south, sometimes
continue to occur right up
to Alaska.



Basin Scale: Northwards extent

Highly significant relationships (p<0.005) between PDO index and
these data:




Basin Scale: Northwards extent

The cold-water group showed no significant relationship between
abundance or latitude and PDO.

 No change in temperature distribution of warm water species
between warm and cold years — follow isotherms

Warm water species may also do
better in warm years

With the predicted 1-3 °Crise in
temperature, we will likely see an
increase in the co-existence of these
two groups in the NE Pacific,
an increase in copepod diversity.



Basin Scale: West v East

The PDO was positive
from 2002 to 2006 and
then in 2006/07 went
negative again.

From 2006-2011 the
east saw cooling and
the west saw warming.




Basin Scale: West v East

Copepod Community Size is an indicator of the community bias
towards larger, typically subarctic species or smaller, typically more
southern species.

N
Copepod Community Size: S(L; x X;)
S _ =l .

> X

i=1

L =length L (in mm) of each copepod species i (adult female
length), x by its abundance Xi, summed over all species (N) and
divided by the total abundance.




Basin Scale: West v East
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These results showed the influence of the PDO cool-warm cycle on the zooplankton
community structure in both regions, BUT the West did not follow the accepted
“smaller when warm” result found in other studies.



Basin Scale: West v East

AVG SST of Occurrence and Size of 54
copepod spp/taxa
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Basin Scale: West v East

In the West, the 9°C
boundary did not change
in space after 2005, but in
the East the 9°C boundary
moved eastwards in the
sampled region.




Basin Scale: West v East
AL-PDO system

echanisms which drive cool-warm
condition and plankton community

WEST ariability differ between East and West EAST
Wind Stress Ocean Clirculation
Seasonal Mixed Layer — Advection Transport by
Bottom-up Process Current Dynamics
Within the SST-Envelope... Out of the SST-Envelope...

(Mackas et al. 2005)



Summary

Long-term, consistent CPR transects provide data necessary to
assess:

Variability in meso-scale transitional areas (eddies, fronts, currents)
and their role in the oceanic diversity.

Effects of climate on basin-scale responses in the plankton,
including differing responses in the east and west oceanic gyres.

May see increased biodiversity in transitional regions.
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