Increase of stratification and decreased primary
productivity in the subarctic North Pacific
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Physical/biological processes from winter to summer
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( _ﬂ'\‘] Results : Physical Environments
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Subsurface Apparent Oxygen Utitization (AOU) in Winter
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( '\‘] Results : Physical Environments in winter

Subsurface salinity Surface salinity and density
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Results: Physical Environments

Summary: change in the water column property in winter
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| Results: Biological Process
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Estimation of Net Community Production (NCP) from
ML Phosphate decrease (consumption) from February to August
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() Results: B/'a/oz/'ca/ Process

Minimum Net Community Production (NCPmin)

= consumption of MLPO4 inventory
607!.‘ll.iiNI~!!~!!!!!!! APO4(Feb—Aug)

=-0.40 = 0.07 mmol m2y-!

o [ +'+ 0 ] (R? = 0.64)
. ;LH + | ] =-0.51 + 0.09 gC m2y-!
e +++ + T + . 1 with constant C/P ratio of 106
40 | | | | + |

| + 7 Feb - Aug
|

IFeb - apr PO4: Not had depleted in April for 30 y.

N
o

10

PO4 decrease (mmol m?)
w
o
T T T ' T T T
=

|

W | 1t {May - Jul
el 1 8 ]

Olﬁll' l'll$i%l<ﬁ>l?f¢j}ffﬂf\]u'_Aug
1965 1970 1975 1980 1985 1990 1995 2000

(Ono et al. 2002) Year

H EApr - May Iron limitation ?

T T T T ’ T T T T ‘




>

\ Results: Biological Process
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| Results: Biological Process
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MPS(anomaly)

Results: Biological Process

Developmental timing of Neocalanus copepods

MPS = mean population stage
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. Summary of the Oyashio
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( Q EP:Subsurface AOU
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(= '“\I EP: Winter MLD
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(. EP: Surface winter nitrate
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Nitrate in ML had decreased for 30 years.



(. EP: NO; & 5i0, consumption from winter to summer

e —
1970s 1990s /0s-90s
NO, 7.8uM —» 6.5uM -1.3uM (-17%)
Si0, 8.5uM—» 6.0uM -2.5uM (-29%)

This imply decrease of primary production !

From Whitney et al. (1999)



( g WP:Subsurface AOU
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(= g WP: body length of chum salmon
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