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Project Overview

« Addresses scientific priorities identified by EPA’s Science Advisory
Board and the Gulf Hypoxia Task Force.
 Project evolution
— Shelf wide monitoring to support modeling (2002-05)
— Emphasis on process rate measurements: production, respiration, and nutrient
cycling rates (2006-08)
— Modeling and analyses, sediment biogeochemistry (2009-present)
e Technical support to EPA Office of Water and Task Force during
Action Plan reassessment

Greene et al. (2009)

National Health and Environmental Effects Research Laboratory, Gulf Ecology Division
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Hypoxia Task Force
(MRGOMWNTF)

—Federal Agencies
- USEPA, USDA, USGS, NOAA, USACOE

—States Agencies
- LA, MS, MO, OH, IL, TN, MN, IA, WI, AR

—GOAL: To reduce areal extent of hypoxia to <5000 km? by the year
2015 via reductions in N and P

Office of Research and Development
National Health and Environmental Effects Research Laboratory, Gulf Ecology Division



EPA’s Science Advisory
Board Report (2007)

« Among over 90
recommendations
—Advance understanding of

biogeochemical and transport
processes

—Develop a suite of models to
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# of stations
Surveys Vessels CTD Water Sediment

2-15 Dec ’02 OSV Anderson 36 19 0
17-31 Mar ’03 OSV Anderson 65 36 6
9-23 Jun ’03 OSV Anderson 51 25 7

9

4

5-19 Nov ’03  OSV Anderson 70 42
2-7 Apr’04 OSV Anderson 22 22
21-31 Mar ’05 R/V Longhorn 66 42 10

26 Sep-9 Oct ’05 OSV Bold 65 50 0
23 Mar-6 Apr ’06 OSV Bold 131 08 3
6-22 Jun ’06 OSV Bold 125 95 3
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EPA’s Field Program 2002-2010
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w e Sediment Oxygen Consumption

« 8 Cruises, 50 stations
« O, fluxes via static cores and DO probe
—Range 0-35 mmol O, m2d-!

 Murrell & Lehrter 2011 Estuaries and
Coasts

Office of Research and Development
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Does overlying water O, control SOC?

25

.- ® Murrell and Lehrter 2011
O Unpub 2003-2005

® Lehrter et al. 2012
" Unpub 2010
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SOC =0.094 * DO - 1.35
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o Precton Total Benthic Respiration

« 6 Cruises, 28 stations

 DIC fluxes — aerobic + anaerobic
—Range 8-34 mmol m2d-!

O, fluxes (via MIMS)
—Range 3-27 mmol m2d-

- Lehrter et al. 2012 Biogeochemistry
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Overlying O, conc. relationship with SOC and
Total R (aerobic + anaerobic)
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Plankton Community Respiration
10 Cruises, shelfwide coverage .=,
- Mar-Sept o
 Surface layer and bottom layer 1 day ﬂ
- >1200 measurements ‘ I'Dn(;‘
« Murrell et al. 2013, Cont. Shelf. Res.
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iInshore-offshore gradient
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Plankton respiration has subtle
alongshore gradient
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SEPA o
e Plankton respiration shows

seasonality
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Summary / Conclusions

« Sediment Respiration
—SOC dependant on overlying O, concentration
—Total R not so much

« Plankton Respiration

—Bottom waters lower than surface waters
—Inshore-offshore gradient

Office of Research and Development
National Health and Environmental Effects Research Laboratory, Gulf Ecology Division
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Future Plans

* No field work currently planned
« Most process data are now published

- Continued collaboration with modelers to help
better constrain biogeochemical processes

Office of Research and Development
National Health and Environmental Effects Research Laboratory, Gulf Ecology Division
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Thank You!

EPA’s Gulf Ecology Division
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END
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AT Net Metabolism
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qemearecior—— Eytrophication model produces
similar patterns

Feist et al. (in prep)
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Carbon Sources
Cruise Primary |River TOC| Subsidy
Production
In situ
Mar 2005 58% 19% 23%
Apr 2006 75% 19% 6%
Jun 2006 50% 13% 37%

Average

Office of Research and Development
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Primary production Is major source
of C to shelfwide metabolism

- Shelfwide average PP
—114 mmol C m=2 d-!

- Shelfwide respiration
—171 mmol C d+

Office of Research and Development
National Health and Environmental Effects Research Laboratory, Gulf Ecology Division
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Erone Proeton Anaerobic Processes
(end-products contribute to sediment O2 demand)
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| Eutrophication-Hypoxia Paradigm
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Conceptual Model
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Questions

« Do current nutrient loads cause accumulation of
organic matter on the Louisiana Shelf?
—Net autotrophic? Production exceeds respiration

—Contributes to Legacy effect?
- (e.g., Turner et al. 2006, 2008, 2012)

—Lag time between nutrient reductions and observable changes in
hypoxia (e.g., Greene et al. 2009)

Office of Research and Development
National Health and Environmental Effects Research Laboratory, Gulf Ecology Division
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Summary of Production &

Respiration

Cruise Prod WC+Benth Net P:R

(mmol Resp (mmol

m-2d1) (mmol m-2d-)

m-2d-1)

Mar 2005 124 212 -88 0.58
Sept 2005 62 120 -59 0.51
Apr 2006 116 154 -38 0.75

Average 114 171

Office of Research and Development
National Health and Environmental Effects Research Laboratory, Gulf Ecology Division
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" Turnover times of freshwater
and TOC

Cruise Ty Tioc | Ratio

(d) (d)

Mar 2005 32 6.1 0.19
Apr 2006 24 4.5 0.19
Jun 2006 35 4.5 0.13

Average

Office of Research and Development
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Plankton Community Respiration

10 Cruises, shelfwide coverage

« Mar-Sept

 Surface layer and bottom layer

« >1200 measurements

« Murrell et al. 2013, Cont. Shelf. Res.

Aug 2007

175 mmol m-2d-1
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