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Water Column Signatures of Seasonal Dynamics

WINTER (JAN)

SPRING (APR)

2018-2019
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Effects on marine life;: Dead Zones

m 'Dead Zone' Causing Wave: Of Death

Off Oregon Coast
ScienceDaily 14 Aug 2006
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Research Questions

1. Is there seasonal variability in benthic oxygen utilizaticn?

2. What is the contribution of sediment oxygen utiiization to conditions of
hypoxia on the Oregon Shelf?

3. Do levels of wave energy and turbuience dictate oxygen utilization?

2017-2019 Field Program

Ten cruises on R/V Oceanus
Sampling in Jan (2), Feb, Apr, May, July
(2), Aug, Oct, Dec
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Oregon Shelf Coastal Upwelling

Data from Pacific Fisheries Environmental Lab
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Oregon Shelf Coastal Upwelling
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Ssummear
Fall

Winter

Data from Pacific Fisheries Environmental Lab
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Benthic Metabolism during Hypoxia
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Benthic Metabolism during Hypoxia

10 Mid Shelf (80 m): Summer
I | I T I

I I

.' 'ii“i‘ilﬁﬂlw

Flux (mmol m™ d-1)
(&)
|

10 - .

2

O

151 |

20 | | | | | | |
12:00 18:00 00:00 06:00 12:00 18:00 00:00 06:00 12:00

July 3-5 2018




Benthic Metabolism during Hypoxia




)
S

-1

0, Flux (mmol m™ d

N
o

A b R 4
o ©Oo o o o

o
S

Winter

Seasonal Benthic Metabolism
Mid Shelf (80 m)

20

11

12

13

day of the year

Spring

10¢

-10}
20}
30}

40!

.3(,[

-40

0 -
111.8 112 '12.2112.4

day of the year

20

Summer

10

0 ..
-10‘ :

-20

-10
-20
-30

-40

184 1845 185
day of the year

Fall

20
F
10

0

+

|

0
277 278 279 280
day of the year




)
S

-1

O2 Flux {(mmol m2 d'1)

//"

N
o

4
o o

0, Flux (mmol m* d
R
o

-100

-150

-200

-250

-300

Seasonal Benthic Metabolism

Winter

20

-50 -
12 13 111.8 112 11221124
day of the year

Inner Shelf (30 m)

day of the year

Winter

-50

-100

-150

-200

-250

-300

13.5 14

day of the year

Mid Shelf (80 m)

20
10
0

-100

-150

-200

-250

-300
112 112.5 113 113.5
day of the year

day of the year

-100

-150

-200

-250

Fall

0
277 278 279 280
day of the year

Fall
0 |

-300
185 185.2185.4185.6 277 278 279 280
day of the year

day of the year




/

Is there seasonal variability in benthic oxygen utilization?

n =166 n=73 n =261 n =326

n=170 n =156 n=76 n =227
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How do these fluxes compare?

Benthic Sediment Metabolism: Oregon Shelf
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How do these fluxes compare?

Benthic Sediment Metabolism: Oregon Shelf
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Discussion Idea:
What do these fluxes
indicate about
organic C fluxes and
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How do these fluxes compare?

Summer Fluxes
Inner Shelf: -12.5 mmol m-2 d-1
Mid Shelf: -1.8 mmol m2 d-’

From Siedlecki et al. 2015
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How do these fluxes compare?

Summer Fluxes
Inner Shelf: -12.5 mmol m-2 d-1
Mid Shelf: -1.8 mmol m2 d-’
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Water column respiration dominates (~90%) oxygen
utilization on the Oregon shelf in the summer.

From Siedlecki et al. 2015
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Do levels of wave energy and turbulence dictate oxygen utilization?
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Do levels of wave energy and turbulence dictate oxygen utilization?

Turbulent Kinetic Energy (TKE) Significant Wave Height (H,) Current Speed

Correlation coefficients for physical parameters and O, fluxes

Physical Parameter Inner Shelf Middle Shelf
(30 m) (80 m)
TKE R2=0.79 R2=0.94
Heie R?=0.79 R? = 0.61
Current Speed R?=0.80 R?2=0.04




Summary and
Implications

~N

Both seasonal and spatial variability in benthic
metabolism on the shelf

Highest benthic oxygen constumption in fall and
winter

Lowest sediment axygen utilization in the
summer under hypoxic conditions

Summer fluxes compare well with model results
Non-winter/fall fluxes compare well with previous
measurements

Strong relationships between benthic oxygen
utilization and turbulent kinetic energy and
significant wave height at both sites

The margin may not be slope dominated
Tighter coupling of carbon production and
remineralization on the shelf

Greater importance of non-summer sediment
oxygen utilization
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