Ocean Beach School
District and The Pacific
Education Institute

Feet wet, hands dirty, minds engaged

Who are we?

Ocean Beach School Dist.
890 Students
2 — Elem, 1- HS/MS
Chinook, llwaco, Long Beach,
Ocean Park, Oysterville and
Nahcotta
Columbia River, Pacific Ocean,
Willapa Bay, Numerous Rivers
and Lakes
Our Heritage and Our Future
are tied to Natural Resources;
Fishing, Shellfish, Cranberries,
Timber, Tourism and ???
Our staff and community have
strong ties to this place — We
are “Peninsula Proud”

Pacific Education Institute

Programs and Projects

Our Mission: To create the best K-12 natural
resource education program in the Northwest.

Project ORCA: Outdoor Outdoor Academy
Regional Curriculum Adopt-a-Farmer Project
Activities Initiative Project Black Bear,
Shadow of the Salmon Tumwater School District
K-20 for E3 Project Bluebird

Culminating Projects for
High School Seniors
Partnership with Teachers
of Teachers of Science
(TOTOS)

New Market Skills Center
Agriculture Education
Partners in Project Based
Learning

Project Burrow
Project CAT
Washington State’s
Project Learning Tree
Program

Washington State’s
Project WILD Program
Washington State’s

Project WET Program

Our Beliefs

Our Priorities

School is not a building, it is an experience.
Students learn best by doing; and they do best when
they are excited about, and engaged in, their
learning.

Stewardship and sustainability are concepts that we
can no longer ignore and must be addressed in our
schools.

We have one of the greatest outdoor science
laboratories around right here in on the Peninsula.
Our best chance for success is to fully engage our
community in this endeavor.

Utilize the incredible natural resource laboratory in
our own backyard and get kids outside interacting
with the natural world!

Team with NR professionals to provide place-based
learning opportunities for our students and staff.
Create integrated, cross-curricular themes at each
grade level for exploring our natural world.
Empower our teachers with the best technology,
professional development, and support materials
available.

Become a “Lighthouse” for other districts so they may
create their own place-based educational program.




Our Plan

Take the time to build it right and make it last

Start with our Highly Capable program and expand
into the regular classrooms.

Build a cadre of NR specialists who can help us
create and deliver the program.

Utilize the expertise of PEI to help with professional
development, curriculum development and program
funding.

Solicit outside financial support to off-set program
costs.

Archive and share our progress so that others may
follow our lead.

What you can do to help!

Contact us if you are willing to provide:
NR experts to help develop or deliver the
program
Educational resources to supplement our work
Supplies and/or equipment for field-based
scientific inquiry projects
Financial assistance to offset some of the
costs of a program like this.
Stewardship to this important endeavor

How to Contact Us

Boyd Keyser, Superintendent
Ocean Beach School District
boyd.keyser@ocean.k12.wa.us
(360) 642-3779

PO Box 778

Long Beach, WA 98631

Margaret Tudor, Executive Director
Pacific Education Institute
mtudor@pacificeducationinstitute.org
(360) 704-0570

724 Columbia St. NW

Suite 245

Olympia, WA 98501




The Impact of Methane Flux on the Washington Margin:
Glass Sponge Reefs and Massive Krill Swarms

Preliminary Results of

Three Cruises to the Grays Canyon
Region of the Washington Shelf

(2007, 2008 and 2009),
sponsored by

Washington Sea Grant

Paul Johnson

School of Oceanography

University of Washington

Flattening and truncation of the
margin sediments during low sea
stands during glacial periods has
exposed the folded sediment
layers.

Glass Sponges on the Washington Margin

Fraser Ridge
Sponge Reef,
Strait of Georgia

Glass Sponges

Glass sponge reefs are major nursery areas for
rock fish and other commercial species.

How do sponges ‘work’? ‘
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Glass sponges (Hexactinellida) are NOT multi-cellular animals.

The soft tissue of each individual glass sponge is a giant multi-nucleate
syncytium — i.e., they are essentially single-celled animals.




GLASS SPONGES FROM GEORGIA STRAIT REEF CRUISE, 2005
V. TUNNICLIFFE/S.LEYS.

In situ feeding, metabolism, and geochemical fluxes

in glass sponges

Sponges look like they are ‘just sitting there’, but they are actually working
quite hard.

They can remove over 50% of the particulate matter from the bottom water,
and can change the water chemistry over densely populated reefs.

Side-scan sonar image of sponge reef site: dark areas are old reefs. Labels S are sponge sites.

2007 UW cruise on the
Washington Margin

Side-scan sonar map

Mound fields in area where we have observed glass sponges.

White areas are hard/flat sand,

Dark areas are (rough/soft reflectors) reef

l ‘ 900 meters between white lines ‘ l




‘ Preparing the ROV in Westport, WA

Bubble Catcher

2008 Sponge Cruise
Sponsored by

Washington Sea Grant

and The College of Ocean
and Fisheries Sciences, UW

Defender Class Catamaran;

58 cruising speed 25 knots.

Crew of 2, scientific party of 5

Sample grab, with sponge

Glass sponge sitting on glacial erratic at 160 meters depth on
the Washington outer continental shelf.

Scanning Sonar image from ROV

QUESTION from 2007 cruise — are these scars from fish trawls? Are the reefs
being destroyed by the fishing fleet? /

For scale; not product placement (yet).

Answer — no, probably not. ‘




How does that
work?

12 khz data over
gouges, which
contain glacial
erratics.

When you have icebergs that are thicker than the water
depth, their movement gouges trenches in the margin
sediments (or in the existing sponge reefs).

During the Last Glacial Period, sea level was about 125 meters below
present day sea level. And the depth of the Grays Canyon reefs is only 160

meters.

The observation that there are iceberg gouges (from 20,000 years ago) in the
glass sponge reefs implies that the Washington Margin Reefs are older than
the Last Glacial Maximum (22,000 years BP), and

Sea Level curves (sponges have to live BELOW the photic zone) mean that
our Washington glass sponge reefs are....

About 80,000 years old.

The oldest known continuous
living ecosystem in the ocean.

Iceberg gouges in the Atlantic margin
sediments at about the same depth, off
New Jersey coast.

The real 2008 surprise.

Methane Plumes and Krill Swarms

So — the Washington margin off-shore of Grays Harbor has
large-scale glass sponge reefs.

Which are nurseries for rock fish and other commercial
i EXPOSED FOLDED METHANE
SpeCIeS' SEDIMENTS POCKMARK

But now, another feature of our margin -
Methane vents, massive krill swarms, and

WHY the Washington margin is such a productive
commercial fishing zone




I 3.5 KHZ PASS OVER POCKMARK, showing structural control of fluid/gas flux I

METHANE GAS I We assumed these were methane bubbles I

IN SEDIMENTS \ \

Sea water

500 meters

And they were, but that was not all they were..

=

Methane bubbles venting from seafloor, on
continental margin off Grays Harbor, WA

On our 4t dive, we took the ROV on a traverse through the acoustic ‘fog’
overlying the pockmark, expecting to see large methane bubble plumes

I We went from here... to here I

500 meters

Krill swarm near methane bubble plume

Samples of these annoying animals were identified as

Thysanoessa spinifera (J. Keister, pers.comm.)

So now the question is — how common is this phenomena
on the Washington margin?




This site is 4
miles distant
from the
previous site.

=
Krill swarm & bubble stream

‘ 3.5 khz seismic image over methane vent area ‘

Water circulation near a methane bubble plume. ‘

The buoyancy of the bubbles lifts the cold, saline and nutrient-rich bottom water

up to the surface.

After release of the bubbles to the atmosphere (as a greenhouse gas), the bottom
water descends as a ‘reverse’ plume, leaving nutrient-rich layers behind in the

stratified water column.
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To get the Big Picture of the methane vent area — and it’s biology, this year
(Sept 2009), we did an acoustic profile over the same methane vent, using a

200 kHz sounder.

Taraim

Rising methane bubble plume 2 - - ..

[ Layers of high kril concentrations

Probably fish

Anany

P : W) RFhed Ry
RED layer is seafloor
‘ Courtesy Julie Keister, UW/Oceanography

How common are these methane vents on the Washington margin?

139.64m

L

Another methane vent site; approximately 5 miles from the previous site.

Note many individual methane plumes from this site, and that ‘downwind
from the plume, the concentration of biology increases dramatically.




Can emissions of methane from the sub-seafloor support a
chemosynthetic ecosystem on the Washington margin?

A Geologists guide to biology

Krill swarms

t

Diatoms, recycled
from the surface

> 2
o]

sponges
Emission of methanotrophic bacteria

Inverted Echo Sounder from the bottom, looking up.

“Normal” krill behaviour, away from methane vents;

UP to surface to feed during the night:

DOWN to bottom to avoid predators during day.
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The non-traditional ‘RISING’ of krill on the Washington margin —

in the presence of methane bubble plumes.

045 10 2016 Septembar 12th 200 kz

NOTICE that only some of the krill rise to the surface at sunset: substantial
numbers stay close to the bottom; perhaps because of delivered ‘fast food’.
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The bottom-mounted sonar can image individual bubble plumes as they
rise to the surface, carrying bottom water and krill.

Methane bubbles grow in size to a maximum of about 1 cm, then they
oscillate and fracture into smaller bubbles in mid-water.

Large bubble plumes rising to the surface can impact the behaviour
of seafloor biology — especially krill.

Descent of krill from the surface — at dawn.

06 00 15 1200

Distance Bee prokier )

Small burst of bubbles, lifting krill layer

LARGE blast of methane bubbles, lifting some of the krill up to the surface,

during the day, when they don’t want to be there.

So they form small groups — and swim back down to safety




So what is going on — on the Washington margin?

1. There are large reefs of glass sponges, that are
nurseries for commercial species of fish. These
reefs are very old (+80,000 years).

2. There are many (>207?) sites of methane venting,
just in the Grays Canyon area.

3.This methane venting has a dramatic impact on
the marine biology of the WA shelf; including
a. attracting large swarms of krill;
b. providing a non-seasonal food source for fish;
c. sustaining the sponge reef nurseries; and
d. providing carbon for a partially chemosynthetic
environment.

‘Are there many methane plumes on the Washington margin?

46°45'

Preliminary examination of archive seismic data indicates that there are at
least 23 mud diapirs, which are potential methane plumes sites.

We have looked at 4 sites: two are venting methane




Benson Beach
Sand Fencing
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2008 Historic and Projected Statewide Spartina Infestation
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Global Assessment ~ 2005

Marine
Spatial
Planning
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* Estuaries Criteria for Species

* Shorelines Rare or endemic
» Deepwater Canyons Keystone
» Offshore islands Rapidly Declining

« Coastal upwelling (nutrients)
« Chlorophyll concentrations (nutrients)

Unique Communities

Species:
. Kelp
. Marine mammal haul outs
. Seabird colonies
. Corals and sponges
. Snowy plover nests and critical habitat
. Native oysters
. Groundfish




Habitat

Estuarine

Shoreline

Offshore islands and canyons
Benthic

Upwelling/chlorophyll

Species

Birds

Fish
Invertebrates
Mammals
Plants & Algae

Total Marine

TheNature Q
Conservancy

MARINE SPATIAL PLANNING IS A
PUBLIC PROCESS OF ANALYZING
AND ALLOCATING THE SPATIAL
AND TEMPORAL DISTRIBUTION OF
HUMAN ACTIVITIES 1IN MARINE
AREAS TO ACHIEVE ECOLOGICAL,
ECONomIC, AND SOCIAL
OBJECTIVES THAT ARE USUALLY
SET THROUGH A POLITICAL
PROCESS.

10/29/2009

Data are organized into a grid

Minerals Management Service
“Outer Continental Shelf”

7

State waters = 1x1 miles

Federal waters = 3x3 miles ( )

S=Nture ¢ UNESCO: MSP Defi

MARINE SPATIAL PLANNING IS A
PUBLIC PROCESS OF ANALYZING
AND ALLOCATING THE SPATIAL

AND TEMPORAL DISTRIBUTION OF
HUIMAN ACTIVITIES 1IN MARINE
AREAS TO ACHIEVE ECOLOGICAL,
ECONomIC, AnD SOCIAL
OBJECTIVES THAT ARE USUALLY
SET THROUGH R POLITICAL
PROCESS.




MARINE SPATIAL PLANNING IS A
PUBLIC PROCESS OF ANALYZING
AND ALLOCATING THE SPATIAL
AND TEMPORAL DISTRIBUTION OF
HUIMAN ACTIVITIES 1IN MARINE
AREAS TO ACHIEVE ECOLOGICAL,
ECOoNnomiIc, AND SOCIAL
OBJECTIVES THAT ARE USUALLY
SET THROUGH A POLITICAL
PROCESS.

The, UNESCO Inltlatlve on Marlne

e INTERNATIONAL EFFORTS - AUSTRALIA,

CANADA, CHINA, EUROPE (BELGIUMI,
GERINMANY, NORUIAY, SUl
NETHERLANDS, UNITED

e 600D PRACTICES |
e DEFINITION -
e STEP BY STEP APPROACH

RPN 17 T

o WORKHSHOP PHUCEEnmss_H

HTTP://UIUIUL.UNESCO-I0C-MARINESP.BE/

MUARINE SPATUAL PLANNING
n
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m* UNESCO: MSP Deflnltlon_ =

MARINE SPATIAL PLANNING IS A
PUBLIC PROCESS OF ANALYZING
AND ALLOCATING THE SPATIAL
AND TEMPORAL DISTRIBUTION OF
HUMAN ACTIVITIES IN INARINE
AREAS TO ACHIEVE ECOLOGICAL,
ECONomIC, AND SOCIAL
OBJECTIVES THAT RRE USUALLY
SET THROUGH R POLITICAL
PROCESS.

e AUTHORITY AND &OALS

¢ DESIGI A PUBLIC PROCESS

e STAKEHOLDER PARTICIPATION

e SCIENCE-BASED

e ANTICIPATING FUTURE CONDITIONS
e SPATIAL MANAGEMENT PLAN

e IMPLEINENTATION AND ENFORCEMENT
OF PLAN

e MONITORING AND EVALUATION
e ADAPTIVE MANAGEMENT
o FINANCING

“One of my goals at NOAA is to bring a
more holistic understanding of these
interactions across different sectors,
and to think about Marine Spatial
Planning in a comprehensive sense with
all appropriate parties”.

- Dr. Jane Lubchenco

Senate Confirmation Hearing
February 13, 2009
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“These activities will include multifaceted
spatial planning effort. ... It is anticipated THE WHITE HOUSE
that the Council on Environmental Quality
will help coordinate this interagency
effort.” For Immediate Release June 12, 2009
- Renewable Energy and Alternate
Uses of Existing Facilities on the MEMORANDUM FOR THE HEADS OF EXECUTIVE DEPARTMENTS AND AGENCIES
Outer Continental Shelf; Final
Rule, April 29, 2009

Office of the Press Secretary

SUBJECT: NATIONAL POLICY FOR THE OCEANS, OUR COASTS, AND THE GREAT LAKES
The oceans, our coasts, and the Great Lakes provide jobs, food, energy resources, ecolagical
services, recreation, and tourism opportunities, and play critical roles in our Nation's
transportation, economy, and trade, as well as the global moebility of our Armed Forces and the
maintenance of international peace and security. We have a stewardship responsibility to
maintain healthy, resilient, and sustainable oceans, coasts, and Great Lakes resources for the
benefit of this and future generations

m Q West Coast Governors Agreement_ &_fm'-g Q Oregon Territorial Sea Plan__

Pt et Paby

EXECUTIVE ORDER NO. 08-
07

e AIMMEND TSP -
COINPREHENSIVE PLAN
PROVISIONS 0N UIAVE
ENERGY PROJECTS

MOU BETUIEEN STATE OF
OREGON AND FEDERAL
ENERGY REGULATORY
commission

Ocean SAMP

R h d I l‘ i d Goal: Define use zones for RI offshore waters through
ode Lsian research and planning process that integrates best

available science with open public input and involvement
Duration: August 2008 to August 2010
Funding ng.z M ( RI Renewable Energy Fund, reimbursed
by DeepWater Wind ( state selected developer))

e -2 Lead by RI Coastal Resources Management
Council (CRMC); Planninﬁ,hScience, and Engineering
Support by University of Rhode Island, Coastal Resources
Center and faculty from selected colleges and

departments.
~ US Army Corp, MMS, Developer, USCG,
USFWS, Adjacent State CZ gers, and FERC

http://seagrant.gso.uri.edu/oceansamp/
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Rhode Island Ocean Special Area Management Plan (SAMP)
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WIND RESOURCE

e ADEQUATE WIND RESOURCES ( GRERTER
THAN 7 M/SEC AT 80 M, HUB HEIGHT)

ERCLUSIONS
e NAVIGATION AREAS -REGULATED ( SHIPPING

LANES, PREFERRED ROUTES,
PRECAUTIONARY ARERS)

e VESSEL TRACHS ( AIS DATA)
e FERRY ROUTES

e BEGULATED AREAS (DISPOSAL SITE,
IILITARY AREAS, UNEHXPLODED ORDNANCE,
INARINE PROTECTED ARERAS)

¢ AIRPORT BUFFER 20NES
e COASTAL BUFFER Z0NE (1 KM)

. . End Moraines of Southeastern New England
g ¥%| Estimates of 80 m wind _ e 0
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Schafer and Hartshorn, 1965; Sirkin, 1982

Rhode Island Ocean Special Area Management Plan (SAMP) T
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AIS Vessel Tracks |

September 2007 — July 2008




AIS Vessel Tracking:
Sept. 2007 -- July 2008

AIS On 1km Grid

AIS_Grid_thm
Counts

.
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Preliminary Tier 1 Results:
Potential Development Areas,
5 - 50 Meters Depth

Map Koy
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Use Mapping
Commercial and
recreational fishing

Recreational boating
Existing Infrastructure
Conservation
Aquaculture

Resource Mapping

¢ Avian and Bats
¢ Fish and fish habitat

* Marine mammals and
turtles

Water and air quality

Historical and cultural
resources

Endangered Species

10/29/2009

Sept. 2007 -- July 2008

AIS Vessel Tracking:

AIS On 1km Grid
AIS_Grid_tkm
Counts.

FINAL_SAMP' - Depth (m)
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Map Koy
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Rhode Island Ocean Special Area Management Plan (SAMP)
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- Existing CRMC Ocean SAMP Process*

Fall
Dr_Robert Kenney, URI

August 1, 2008 - July 31, 2010
[Cstep1: d A nt
\ | |
July 2008 July 2009 July 2010

Step 1: Issue Identification/ Assessment
(Aug 2008-July 2009)

<Define boundaries, goals and
principles

«Design public process

~Research ecosystem features
and uses

=ldentify issues/concerns,
opportunities

=Prepare draft ecosystem and
use zone maps

Step 2: SAMP Preparation (Aug 2009 -

April 2010)

Review boundaries and
goals

Develop the objectives
and policies for each
zone and SAMP
component

Draft SAMP chapters

Identify research gaps

Step 3: Formal Adoption (May

2010 - July 2010)

Formal hearings and
reviews of the draft
SAMP

Adoption of the
SAMP by CRMC

Submit to federal
agencies for
approval

MSP Concerns

L ] B

¢ Many audiences don’t know
what MSP is

* Industry groups: additional
bureaucracy

« Legislators: cautious of

reforms could impact jurisdiction

2 Ihis timeline is b knowledge,

A blueprint for future ocean uses

Bring together diverse oceans users
Comprehensive picture of the ocean

Proactively discuss and make decisions

Providing a coordinated way to think
marine spaces

Increasing transparency
and accountability

and cost

» Ocean users: MSP will
impose additional constraints on
where they can operate

» Science and Models
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MSP in Washington

- Yet to be determined...
- Grays Harbor MRC Workshop

Include all key players as early as possible

Identify important issues that resonate with the community
Important need to ground-truth the data and maps
Consider giving priority to existing ocean uses

Importance of goal or objective setting

Communities can and must participate in the dialogue —
goals and strategies

Need to build upon or integrate existing authorities and
plans

Bring a friend!!

CRMC (hichael Tikedan, Chuair) Oeean Special Azea Management Flan (COoean SAME)
TNSTITUTION AL PROGRAM MANAGEMENT STRUCTURT

Fege sl Agwncy Advivere Commities

EBM = maintain an ecosystem in a healthy, productive
and resilient condition so it can provide the services
humans want and need.

MSP = a process to achieve certain goals of
ecosystem-based management. It focuses on the
spatially explicit nature of many ocean activities and
resources. It can also be used to inform
management decisions by evaluating tradeoffs
between different spatial management scenarios.

PP
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