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Near-shore hypoxia was the culprit! 







How has our understanding of 
hypoxia evolved? 


1. Severely low oxygen a one-time exception 
rather than the rule? 
 


2. Highly localized, an Oregon problem? 
 


3. Not likely to matter for management? 
 


Initially… 







Not a one-time event… 


Minimum dissolved oxygen concentration 


1.4 ml l-1 hypoxia cut-off 


inside of circle is hypoxia 







West Coast Groundfish Survey 


Keller et al. Fisheries 
Oceanography 2015 


Not just an Oregon issue and not 
without implications for management 







Key Questions 
 
How closely linked are OA and hypoxia as 
multi-stressors? 
 
What does current science tell us about 
likely future impacts? 
 
How can we get ahead of the curve, and 
what might that look like? 







• Upwelling video 


Low O2 & High CO2 
zone 


4) Decaying plankton 
consumes more O2 and 
releases more CO2 


1) Decaying plankton 
consumes O2 and releases 


CO2 + 2) society’s CO2 


Modified from Gewin (2011) 
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How tightly linked are OA and hypoxia? 
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Expected pattern in OA 
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What we’ve actually observed 


OA and hypoxia are inescapably-
linked multi-stressor challenges  







What will the near future hold? 
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OPPORTUNITY TO INFORM: 
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ALIGNING EFFORTS 
ACROSS BOUNDARIES 


ENGAGING FEDERAL 
PARTNERS 


WATER QUALITY 
NATURAL RESOURCES 


LEGISLATURE 
LAND USE/AIR QUALITY 


WATER QUALITY 
NATURAL RESOURCES 


LEGISLATURE 
LAND USE/AIR QUALITY 


HIGH LEVEL POLICY 


Pacific Coast Collaborative 
WA Blue Ribbon Panel – MRAC 
West Coast Governor’s Alliance 


CA Ocean Protection Council 
Ocean Science Trust 


OR Institute for Natural Resources 


NOAA 
US EPA 


CEQ 


The West Coast Ocean Acidification 
and Hypoxia Science Panel 


“A multi-state, bi-
national effort 
providing scientific 
guidance to state and 
federal decision 
makers” 
 
Convened Nov. 2013 







From Science to Decision-Making 
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Increased 
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Climate change 
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Low O2 water 
closer to surface 
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It’s about changing ocean chemistry… 


“Ocean acidification”  
is too narrow for the 


multiple stressors involved. 
 


Even OA and hypoxia  
don’t tell the whole story. 


 
We need to change the  


way we talk. 







1. The global problem is elevated atmospheric CO2 
 


2. This is a regional intensification of a global problem 
that requires a coordinated regional approach 


 


3. There are things you can do now (mitigation) 
 


4. Support resilient ecosystems (adaptation) 
 


5. Accelerate the development and integration of 
knowledge required to improve decisions 


 


6. There is a cost to inaction 


DRAFT      DRAFT      DRAFT 
Emerging Scientific Findings 







Value of a Coast-Wide Approach: 
Reaching Beyond Boundaries 


www.WestCoastOAH.org 







Looking Forward:  
Envisioning a New Path 


www.WestCoastOAH.org 







 


DRAFT 







• Coupled OAH stressors are heading our way, and 
can upend the gains and goals in coastal 
management 
 


• We need to accelerate our understanding of 
ecosystem vulnerability (e.g. take advantage of 
deep west coast collaborations in OAH science, 
OAH monitoring 2.0…etc.) 
 


• This understanding will be fundamental for the 
range and effectiveness of solutions that we can 
generate (i.e. move us ahead of the curve) 
 







Finalizes work 
Nov. 2015 
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Oregon Sea Grant 
 


Update 
Ocean Policy Advisory Council 


May 8, 2015 







What is Oregon Sea Grant? 


Extension 


Education 


Communications 


Research 







Oregon Sea Grant 
  
Who are we? 
 







Programmatic 
highlights (examples) 
 Supporting tsunami preparedness 
 Understanding social and economic 


issues and multiple coastal uses 
 Assessing aquatic invasive species 
 Understanding free-choice learning 
 Supporting direct marketing and 


working waterfronts 
 Preparing for climate change 


 
 







Current status 
Program Challenges 
• Continually evolving issues 
• Flat federal dollars  
• “Armies of 1” 
 
Program Needs 
• Moving from reactive to proactive, but still 


responsive to current issues 
• “Strategic thinking” 











Where are we going? 
New vision:  Thriving coastal communities and 


ecosystems in Oregon 
New mission:  Oregon Sea Grant is a catalyst 


that promotes discovery, understanding and 
resilience for Oregon coastal communities 
and ecosystems 


Criteria: 
 Alignment, integration, unique contributions, 


capacity 
 
 







Where are we going? 
DRAFT Focused thematic areas: 
• Ecological, social, and economic aspects of 


coastal development  
• Adaptation to acute or chronic coastal 


hazards  
• Human and natural dimensions of coastal 


and marine fisheries 
• Understanding how culture and heritage 


shapes beliefs, learning, and valuation of 
coastal and marine issues  
 
 







Next Steps 


• Finalizing thematic areas 
• Developing annual goals and objectives 
• Developing and implementing projects 
• Annual evaluation  
• Program-wide strategic evaluation 


(every 4 years) 







Questions? 


seagrant.oregonstate.edu 
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Marine Studies Initiative (MSI) 
Update for Oregon’s Ocean Policy Advisory Council 
Friday, May 8th, 2015   Bandon, OR 
Jack Barth and Bob Cowen, Oregon State University 







The ocean is key to life on our planet. It covers more than 70 
percent of earth’s surface, contains 97 percent of its water, and 
drives the planet’s entire life-support system. 


Marine Studies Initiative (MSI) 


The oxygen in every 
second breath you 
take comes from the 
ocean’s 
phytoplankton 







The ocean impacts the economic vitality of Oregon’s coastal 
communities, and drives weather and climate variability across 
Oregon, the nation and the world. 


Marine Studies Initiative (MSI) 







Just as the marine environment lends itself to scientific study, 
the sea and the coast have inspired and provided resources to 
humans for millennia. 


Marine Studies Initiative (MSI) 







The Launch 
2013-2017 
FY13-17 
$65M 
 
facilities, faculty and 
infrastructure needed to 
strengthen the integration 
of marine education, 
research and engagement 
 
 
Programs, people 
HMSC building 


Marine Studies Initiative (MSI) 
“OSU’s next big thing” – OSU President Ed Ray 


“500 full-time equivalent students at Newport by 2025” 


The Expansion 
2017-2025 
FY17-25 
$96M 
 
establishing a robust 
transdisciplinary team to 
expand the marine expertise 
into diverse and unique 
fields of collaboration and 
distinction 
 
Programs, people 
Corvallis building 


Information Technology (IT) throughout 







The Marine Studies Initiative will weave 
together the natural and social sciences in an 
exceptional education, research and outreach 
program to explore all facets of the marine 
environment 


 
 – from the highest reaches of the mountain 
watersheds through coastal and open ocean 
environments, to the seafloor and tectonic 
plates below – 
 
and its dynamic connection to mankind while 
impacting the economic and social  
progress of coastal communities. 


Marine Studies Initiative (MSI) 







• The MSI is a University-wide initiative that 
will target an unprecedented collaboration 
across all 11 academic colleges of the 
University plus its outstanding Honors 
College and Graduate School. 
 


• The MSI is leveraging the strengths of OSU’s 
Corvallis campus, the Hatfield Marine 
Science Center, and its Extension Service.   
 


• The MSI will be based on an innovative 
educational model, giving students access to 
a wide variety of disciplinary knowledge 
along with the tools to apply their 
knowledge in a collaborative, problem-
solving, real-world approach.   
 


• It will also take experiential education and 
research mentoring to new heights.   
 


 







The Blue Economy 
Pacific Northwest Maritime Transportation System (sea to inland points) 
~$66B  =  ~$20B Columbia River region  +  ~$46B Puget Sound region 
 
Fisheries (and all associated industries) 
Shipping 
Tourism (including recreational and 
 charter boat fishing) 
Ocean energy (wave, current, wind) 
Ocean observing/monitoring  
 value-added ocean current and 
 wind products, e.g., 
 Weathernews.com 
Ocean technology 
 (underwater vehicles, cameras, 
 water-quality sensors) 
Biotechnology (drugs from the sea) 
Ports (and all associated industries) 
Insurance (seismic risk, tsunami 
 risk, coastal inundation) 







Marine Studies Executive 
Committee (MSEC) 


Learning 
Models 


Faculty 
Governance 


Finance 
Infrastructure


Facilities 
 Research  


Outreach 
Engagement 
Partnerships 


Fundraising 
&  Govt 


Relations 


Marketing 
Branding 


Working Groups 


Faculty, Staff, Students 


100+ faculty, staff and students 


Advisory Committee 







Advisory Committee 


David Gomberg, State Representative 
Arnie Roblan (Rosie Shatkin), State Senator 
Brigitte Ryslinge, OCCC President 
Spencer Nebel, City of Newport City Manager 
Michelle Longo Eder, OSU Board of Trustee 
Mark Labhart, Tillamook County Commissioner 
Terry Thompsom, Lincoln County Commissioner 
Kevin Greenwood, Port of Newport General Manager 
Gabriella Goldfarb, Gov. Kitzhaber’s Natural Resources Policy 
 Advisor 
 
To be added: private industry 
 







Working 
Groups (WG) 
Legislative 
Activities 
Executive 
Committee 
Fundraising 


Marine Studies Initiative 
 
                  MSI Retreat 


2014 


Oct Nov Dec 


2015 


Jan Feb Mar Apr May Jun 2015 


$5M Capital 
Fundraising Goal 


6/1/2015 


Budget 
Vote 


6/15/2015 


Final WG 
Reports 


6/1/2015 


Budget 
Hearing 


In Newport 
 


OSU Day in 
Salem 


4/14/2015 


All WG Retreat - 
Review WG 


Reports 
4/3/2015 


Legislative 
Budget 


Proposal 


3/2/2015 
Meet with Coastal 


Caucus 


12/15/2014 


Governor's 
Budget 


12/1/2014 


Draft WG 
Report 


1/15/2015 


First WG 
Meeting 


10/29/2014 


Finalize 
WG 


10/10/2014 


10/15/2014 - 6/15/2015 ExComm Meetings 
- Every 6 Weeks 


10/15/2014 - 5/15/2015 Monthly Meeting 
Among WG Chairs 


10/15/2014 - 6/15/2015 


Biweekly Working Group 
Meetings Monthly Working Group Meetings 


2/18/2015 
Launch MSI 


Website 
 


Brief 
Provost’s 


Council and 
President’s 


Cabinet 4/16/2015 
Meet with 


Coastal Caucus 







Learning Models Working Group  
THE LIVES AND CAREERS OF ALL PEOPLE CAN BE ENRICHED THROUGH 


OCEAN LITERACY 
 


 


 


• Expand and enhance undergraduate and graduate degrees 
with marine options, minors, and certificates across colleges 


• Create an interdisciplinary, liberal arts, marine studies 
undergraduate major and minor  


• Increase internship and international student opportunities 
across marine-related degree programs  


• Continue to foster K-12, community college, professional, and 
noncredit education partnerships  
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Marine Studies Initiative 







Research Working Group 


FROM THE MOUNTAIN TOPS TO THE OCEAN:  
A STEWARDSHIP OF PLACE IN OREGON 


 
• Integrated Marine Systems Science: Climate change impacts on marine 


systems; Coastal Ecology; Paleo-Oceanography; Ocean and Coastal 
Observing 


• Reliance on the Sea: Food from the Sea; Renewable Energy; Recreation 
and Tourism; Cultural Heritage 


• Global Change and Resilient Coastal Communities: geological change 
(earthquakes, tsunami), climate change (sea level rise, storms, erosion), 
biophysical change (ocean acidification, hypoxia, invasive species), social 
change (demographics, economics) 


Cross-cutting role of Data Science in MSI: Finding Solutions 
 


• MSI Think Tank: Incubators of Knowledge to Action 







Research Working Group 


FROM THE MOUNTAIN TOPS TO THE OCEAN:  
A STEWARDSHIP OF PLACE IN OREGON 


 


• Expand resources and structure for focused Centers of 
Excellence address key global marine related issues.   


 Examples include:  
o Marine Mammal Institute 
o Marine Genomics 
o Coastal Resilience 
o Oregon Ocean Acidification and Hypoxia (OOAH) 
o Marine Conservation Science and Policy 
o Ocean Law (Partner with UO) 
o Sustainable Fisheries (and aquaculture) 


 







Outreach, Engagement, Partnerships Working 
Group 


Shelby Walker (Co-Chair) Director, 
Oregon Sea Grant  


Gil Sylvia (Co-Chair) Director, COMES 
Jeff Sherman, Director, Open   


Campus Initiative 
Dave Hansen, Program Leader, OSG 


Extension  
Burke Hales, CEOAS 
Itchung Cheung, Academic Programs 


Manager, HMSC 
Kaety Jacobson, OSG Newport  


Extension 
Pat Corcoran, OSG Astoria Extension 
 
 


Jamie Doyle, OSG Coos County 
 Extension 
Mark Sytsma, PSU 
Jan Hodder, OIMB/UofO 
Kristen Wilken, Dean, Clatsop 
 Community College 
Birgitte Ryslinge, Director, Oregon 
 Coast Community College 
Iria Gimenez, CEOAS 
Jessica Porquez, CAS/HMSC 
John Souder, Watershed Mgmt.  
 Council, Coos Watershed District 
Scott Reed, Vice President, Outreach 
& Engagement 







Outreach, Engagement, And Partnerships Working Group 
 


• Connecting with the private sector 
₋ Marine Technology; Tourism; Fishing/Aquaculture/Seafood Industries; “Centers 


of Excellence” 
• Connecting universities (U of O, PSU) in a variety of ways 


₋ Establishing joint graduate course; expanding undergraduate opportunities; 
visiting scientist/scholar programs 


• Connecting with community colleges 
₋ Dual enrollment and degree articulation; Open Campus 


• Establishing internships and apprenticeships 
₋ Can be with industry, non-profits, state agencies, centers of excellence 


• Supporting community-based presence on the coast 
₋ Business collaboratives - supporting the needs of new or existing local 


businesses 
₋ Local “nodes” of university expertise and engagement 
₋ Supporting K-12 educations 


CONNECTING PEOPLE 







Finance, Infrastructure and Facilities Working Group 
 


• Build sustainable finance model  
• Provide state-of-the-art facilities in Newport to accommodate 


student and faculty growth 
• Facilitate the development of student housing and support 


infrastructure (including recreation, transportation, etc.) for 
the resident students (and visiting faculty) at the Newport 
campus  


• Expand experiential opportunities:  
• Ship access for training and student research 
• Small boat access and training 
• Research Diving and safety program 
• Expand seawater experimentation facility access to 


students and scientists 
• Computing/IT support for classroom and student use 
 


 
 











HMSC MSI Building Principles  
• To reflect the reality of building along Oregon’s coast with the Cascadia 


Subduction Zone (CSZ), we have developed our Building Principles to 
guide the building’s design.  


• First and foremost, we are committed to the life safety of OSU students, 
staff, faculty, and guests.  


• The Building Principles seek to demonstrate how to build responsibly in 
Newport and elsewhere along the Oregon coast, and to showcase 
earthquake readiness to coastal officials, business owners and the 
general public. 


• We are well aware of the seismic hazards at HMSC, including strong-
shaking, liquefaction, and tsunami inundation. These same hazards are 
faced up and down the Oregon coast.  


• We will build this facility to withstand the expected CSZ earthquake, 
and allow our building occupants to evacuate to safe higher  
ground before a tsunami inundation takes place. 







Fundraising – Launching the MSI 


Received $20 Million Challenge Grant – May 2014 
 
3 Year Challenge:  


Building 
 $5 Million – Capital – Philanthropic  
 $25 Million – Capital – OR State Bond  
Program 
 $15 Million – Philanthropic 
  $5-7 Million – Faculty Endowments 
  $5 Million – Graduate Student Fellowships 
  $3-5 Million – Undergraduate Program Support 
 


To date (4/24/2015) ~ $7.7M toward $20M match 











MSI Program 


Legislative 
Activities 
Building 


Fundraising 


Marine Studies Initiative 
3-4 year timeline 


2015 2016 
Sep Dec Mar Jun 


Governor's 
Budget 


$5M Capital 
Fundraising 


Goal 


Budget 
Vote 


Sep Dec Mar Jun Sep Dec Mar Jun Sep Dec Mar Jun 
2017 2018 


MSI 
Strategic/Imple
mentation Plan 


Faculty 
Hires (5) 


Faculty 
Hires (5) 


Faculty 
Hires (5) 


Faculty 
Hires (6) 


2019 


Marine 
Studies Bldg 


Complete 


MSI Programmatic 
Support Request 
from State – 2017-


2019 biennium 


Begin Development 
of Marine Studies 
Degree Program 


Define 2-3 Yr 
MSI Hiring 
priorities 


Building 
Constructio


n Begins 


Begin 
Expansion 


Phase Fund 
Raising 


50th and 
Ceremonial  


Groundbreaking 


Launch 
Marine 
Studies 
Program 


Establish 1st 
Center of 


Excellence 







WORKING GROUP SUMMARIES 
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Marketing and Branding Working Group 
http://marinestudies.oregonstate.edu/ 



http://marinestudies.oregonstate.edu/





Finance, Infrastructure, And Facilities Working Group 


Worked as two subgroups: 
• Finance (led by Sherm Bloomer, Director, Budget & Fiscal Plan) 
• Infrastructure and Facilities (led by Kirk Pawlowski, Executive Director, 


Capital Planning/Development 
 


Finance: 
• Estimating # of MSI-related students and student credit hours (majors, 


options, BAC core, etc.) 
• Using new OSU budget model to estimate income from tuition 
• Will require investment by OSU in addition to tuition; build into OSU 


operating budget 
• #’s are consistent with other academic endeavors on campus 
 
 







Finance, Infrastructure, And Facilities Working Group 


Infrastructure and Facilities 
• Infrastructure is the physical fabric that binds the built and virtual 


environments supporting the diverse communities engaged in our 
academic, service, and research missions. 


• The “place” 
₋ Lower the Barriers for industry, community, public and private research and 


university collaboration by creating inspired, functional, and flexible 
infrastructure  


₋ Access to the Sea: boats, seawater, diving 
• Working on concept of “flow” of people, ideas, information. 


• Will conduct MSI building design “charrettes” as buildings come closer to 
reality. [charrette = “intense period of design or planning activity”] 


• Evaluating options for student housing in Newport 
 
 







Faculty Governance Working Group 
 Governance Principles 


• Develop governance structures that will facilitate, support and incentivize faculty 
who participate in MSI 


Faculty Appointments 
• New hires 


₋ Provost initiatives (academic home will be determined at the time of hire 
following OSU centers and institutes model; may be joint) 


₋ College proposed and supported positions (may be joint) 
₋ Endowed positions via development activities 
₋ Fixed-term appointments from MSI base budget or grants & contract  


• Position Descriptions 
₋ Developed for MSI faculty to specifically identify and acknowledge the unique 


nature of these appointments and the expectations for accomplishments 
• Mentoring, Promotion and Tenure 


₋ MSI Leader should be active/voting member of the P&T review process  
₋ P&T Committees should include MSI faculty in addition to disciplinary peers 


 
 







Faculty Governance Working Group 


Organizational Structure 
 
• Support faculty , students, and outreach and engagement at multiple locations 
• Similar to “branch campus” model, but includes the multiple locations of MSI 
• MSI reports directly to the Provost (rank unspecified, e.g., Vice Provost - VP) 
 
 







 
Marine Studies – Organizational Chart 


VP 


AD, Coordinator  
Research  


AD, Coordinator 
Academic Programs 


AD, Coordinator  
Outreach/Engageme


nt 


Advisors, 
Marine 
Studies 


MSI 
Internship 


Coordinator 


Director/Manager 
Facilities and 


Services 


Faculty Governance Working Group 







Marketing/Branding Working Group 


Working on short-term (through June 30, 2015) and mid-term (July 1, 2015 
through June 30, 2017) strategies 


Communications 
• Develop clear set of MSI talking points (~done) 
• External 


₋ Identify and train MSI experts and partners to effectively communicate 
₋ Conduct editorial board visits and meetings with reporters/media 
₋ Communicate importance of marine studies research and teaching with regular 


feature and news stories/releases. 
• Internal 


₋ Communicate importance and the variety of marine studies research and 
teaching being conducted by Oregon State to all OSU faculty, staff and students 


₋ Regularly provide updates on status of MSI to internal stakeholders  
₋ Presentation to OSU Board of Trustees. 







Marketing/Branding Working Group 


Web, Video and Interactive Media 
• Design and launch website to support MSI. 
• Create 2-3 minute video about the MSI. 
• Create two-way links between MSI website and websites of OSU units. 
• Populate MSI website and other OSU websites with fresh and compelling 


marine studies information and narratives. 
Public Affairs 
• Complete MSI economic impact study and communicate results. 
• Regularly work with MSI WG chairs to complete an on-going SWOT analysis 


to proactively remain ahead of and address communications issues. 
Events 
• Fully support MSI during HMSC’s 50th anniversary events. 
• Create mid-term event strategy in support of MSI. 
• Science Pubs – Corvallis, Newport, Portland. 
• Alumni speaker series. 
 







HMSC MSI Building Principles (2/4) 


1. Safety will be the primary guiding principle. 


2. The building will be designed to ensure that structural integrity is 
maintained for the expected CSZ earthquake. Our planning for the new 
building will be in cooperation with experienced architects, engineers and 
building officials with a focus on building a seismically-resilient structure. 
Occupants will be able to survive the seismic event, exit the building and 
follow the tsunami evacuation plan. 


3. Core design features will serve to demonstrate state-of-the-art structural 
options for future building in such seismically active regions worldwide, 
as well as for earthquake and tsunami readiness. 







HMSC MSI Building Principles (3/4) 


4. The building will have a design occupancy of not more than 350 people, 
which is significantly lower than the current 500-person design code for 
building in the inundation zone. The requirements for safe construction 
will ultimately dictate the square footage and occupancy of the facility. 


5. Our earthquake readiness and tsunami evacuation planning will include 
not only this building, but the entire campus.  OSU currently has a 
tsunami evacuation plan that is practiced twice per year, in cooperation 
with the City of Newport, Lincoln County and state agencies. The 
frequency of these drills can be adapted to meet the needs of training 
for short-term occupants (e.g., students present for only a quarter term 
or shorter periods of time). 







HMSC MSI Building Principles (4/4) 


6. Student housing will be located off HMSC property and well out of the 
tsunami zone.  


7. Current knowledge and models indicate that the expected water 
inundation height on the HMSC site will be significantly reduced from 
that of water initially encountering the coast. The building will be 
designed to minimize the hydraulic demands imposed by the tsunami. 


It is worth noting that several professors at Oregon State are among the 
world’s leading experts in construction needs for coastal, tsunami, and 
earthquake zones and their participation in  safety planning will facilitate a 
state of the art plan.  
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an example … 
 
 
Pacific Seafood is a family owned $2B (~5000 employee) company based 
in Oregon. They are truly 'Boat to Throat,' handling all of the steps of the 
seafood from the moment it is caught until it is consumed. 
 
Could collaborate on a capstone set of courses that blend disciplines, 
solve real world issues, and end up with internships (~20 per year).  
 
Their current interests are very much towards sustainability -- makes 
business and ethical sense 
 
1. Science related (QA/QC of product, extending shelf life, aquaculture, protein 


extraction/use, etc.) 
2. Business related (Sales, marketing, accounting, finance, logistics , 


shipping/coordination) 
3. Engineering (Civil - plant design and renovation) 
4. IT -- (networking, software, traceability of product through process) 
5. Risk assessment (bridging fishery stock, environmental variability, 
 geo-politics, economics) 
6. Sustainability 







• MSI is unique in that it is an approach 
to learning, discovery and impact that 
capitalizes on a thematic strength of 
an entire university 


 
• The MSI is a long-term commitment to 


elevate the distinction and impact of 
marine-related programs, faculty, 
students and facilities at both the 
Hatfield Marine Science Center in 
Newport and the OSU Corvallis 
campus, as well as other OSU centers 
of activity on the coast and throughout 
the state. 
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