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1] Off-Oregon DO time series [Grantham et al., 2004]

Research Objective:

What are the situation of hypoxia in the west coast NP’?

(m)ofO 60 umoL kg™

CalCOFI hypoxic boundary
[Bograd et al., 2008]




Critical DO level for various marine organisms

experimentaly obtained “hypoxia criteria” for various marine organisms

[after Vaquer-Sunyer & Duarte, 2008]

Organisms n LC50 escape limit LT50 Tentatlve Crlterla Of “hypOXia”
[mi/1] [/ [hour] in western NP : 1.4 ml/|
Fish 77 1.08 %0.05 <14 60 (=60 pmol/kg)

Crustaceans 168 1.7+0.1 56
Gastropodas 12 0.62+0.08
Bivalves 19 1.0%0.1
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data analyzed : DO )‘
FRA
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_ -1308 data of JODC for:
’ *continental slope area
e *over 30y time length within

W v WAV

- &2, off Hokkaido
& (Oyashio) DO data are interporated to :
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Area Longitude x Latitude Time rength |data No.
off Hokkaido 144E-146E. North of 42N 1951-2005 404
off Honshyu A [west of 143E, 37N-38N 1951-2005 117
off Honshyu B |west of 142, 35.5N-37N 1951-2005 61
Sagami Bay insyde of the Bay 1951-1980 146
off Japan Sea [135E-136E. south of 37N 1954-2005 580




Results : overall

DO time series on 600m isobaths

3.0
Hokkaido
= 20 . . ADO = -0.07 £0.02 ml/l/dec
E N e . .o
o . e o° . P . D et ".’7""'*.'\.
9 10 . .
0.0 L | | | ! I
4.0
30 Honshyu A
= L ADO =-0.06 £0.03 ml/l/dec
E 20f ° .-
8 10 F ‘, .: [ A k- Y]
0.0 L L L L L |
4.0
300 Honshyu B
= F ADO =-0.06 +0.04 ml/l/dec
E 20b e 0 .o
o) . % . ﬂ”-"""""""f """ 1]—:' '''''''''''' <+
a 1.0 .. ] . ° .
00 v vy ey
** | Sagami B
agami ba .
agf) ! Sa0aMI Bay i
= . ° . [
.g 2.0 T L e et |
8 10
0.0 . . . . . )
6.0
55 Japan Sea ADO =-0.11 +0.01 ml/l/dec
E T ) el .
E 50 L LI -'l:::";!“l’»'ll!!uﬂ,_
o . '!J
QO 45
4.0 | ! | | | |
1950 1960 1970 1980 1990 2000 2010

yr

-Negative DO trend with statistical
significance of a<0.05
for all area except Sagami Bay
(Kuroshio region)

DO decreasing rate: max in
Japan Sea (-0.11ml/l/dec)

*but DO level is still high in Japan Sea
continental slope.

-off Hokkaido / Honshyu continental
slopes seems in critical phase

(decreasing rate -0.06 ~ -0.07 ml/l/dec)

(DO level <1.5 ml/l at present 600m)



detailed DO time series off Hokkaido continental slope

DO level on 400-1000 isopress / Off Tokachi continental slope
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(rate : - 0.04 ~ -0.09 ml/l/decade)

(rate : ~20m/dec)

-statistically significant DO decrease on all isobaths from 400m to 1000m

-hypoxia boundary (DO = 1.4ml/l) : ascending from 680m(1951) to 560m (2010)
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DO on 26.9 - 27.4 isopycnals / off-Tokachi continental slope )‘
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detailed DO time series off Honshyu continental slope

DO [mi/I]

DO [mi]

DO level on 400 - 1000 isopress / Off Soma cotinental slope
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+singinificant negative DO trend obtained
at both
Honshyu A (400m-1000m) and
Honshyu B (400-600m)

Hypoxic boundary in Honshyu A:
800m(1951) =>590m(2010)
ascending at 35m/dec

Hypoxic boundary in Honshyu B:
800m(1951) =>700m(2010)
ascending at 17m/dec
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Ascending rate of CalCOFI hypoxic boundary
[Bograd et al., 2008]
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CA. -20 ~ -40 m/dec at off California coast

Observed Ascending rate
at off-Japan continental slopes
(-20 ~ -35 m/dec)

resembles to those observed at
off California coast.

off-Japan hypoxic disease is
still invisible, but ongoing steady!



effect on groundfishes: present distribution of off-Honshyu )‘F

ground fishes with respect to oxygen

145

catch [individuals]

off-Tohoku ground trawl net data
from 1997 to 2009

*deepest catch of Pacific Cod (Gadus
macrocephalus) in each year is extracted
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depth [m]

DO [mif]

600,

® 2+depest catch

deepest catch of Pacific Cod )
O 2+ deepest massive catch

(2+ year class)

[>100 individual]

550

500F

400[

450[

o
[ ] o) o

@)

350L

1994

1996 1998 2000 2002 2004 2006 2008 2010

Year

DO level on 400-1000 isopress / Off Tokachi continental slope
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hypoxia boundary




depth [m]

s wzmmE .| Pacific cod (lyear) : S IR Pacific cod (Oyear)
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Temporal change of Pacific cod habitat depth:

a tentative result

Wrra
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-depth-sensitive ground trawl (Seine net) data in 1957

B O#® 1ia)

at off-Hokkaido and Honshyu continental slopes
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DO level on 400-1000 isopress / Off Tokachi continental slope )‘ FRA
Fisheries Research Agency
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Habitat depth of Pacific cod in off-Hokkaido/off-Honshyu continental slopes
are likely to be ascending in parallel with ascending of Hypoxic boundary.




Conclusion: Oxygen decline in the continental slope )‘ FRA
waters off-Japan and its potential influence on
groundfishes

-1t Is certain that oxygen content on off-Japan continental slopes are decreasing,
and as this result, hypoxia boundary (DO = 1.4 ml/l) has been ascending as same
rate as that of NP eastern coasts, ca. 20~35 m/decade.

*Influence of Hypoxia has not been visible in western NP continental shelf
because hypoxia boundary lies still over 550m depth.

*However, it is likely that ascending hypoxia boundary had already exerted some
influence onto continental slope ecosystems in western NP.
In particular, it is quite likely that off-Hokkaido/Honshyu population of Pacific cod
had diminished their habitat depth from over 700m to ~575m during the recent 60
years due to the ascending of hypoxia boundary.



