Field Journal by Chris Eardley

Collision Course?
To understand the coastal ecosystems of Oregon is to understand systems
impacted by humans. From fishing to commerce, agriculture to recreation,
people have and will continue to leave their mark on Oregon’s coastal
environment. Our first week of a course designed to introduce students to these
ecosystems and the challenges they face was comprised of lectures and field trips
led by a cast nearly as diverse as the ecosystems we explored…

Day One. Coastal Communities and Economies.
Sunny, high 80s.
The first day began with an introduction to a coastal community, the
Hatfield Marine Science Center (HMSC) in Newport, OR. A proud
Itchung Cheung, HMSC Academic Program Coordinator, outlined the
vast resources available at the Center situated on a spit of land in
Yaquina Bay. The HMSC is a community of faculty, students,
researchers, and agencies dedicated to advancing understanding of
marine and coastal systems and resources. Originally established as an
Oregon State University facility, the HMSC has grown to include
representatives of five colleges, numerous public education facilities,
nine government agencies, and in 2011, the National Oceanic and
Atmospheric Administration’s west coast research fleet (http://
hmsc.oregonstate.edu). The HMSC has and will continue to play an
important role in taking on the challenges faced by Oregon’s coastal
ecosystems as the “Woods Hole of the West.”
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A trip to the port of Newport would include an introduction to human uses of Oregon’s marine and coastal
environments. Dr. Gil Sylvia, the Superintendent of the Coastal Oregon Marine Experiment Station, outlined a
surprisingly long and diverse list of the ways people use the resources found in these environments -from beach
combing to effluent disposal to shipping. Dr. Sylvia made clear that human use has evolved since Native American
hunter-gatherers plied the beaches, and that they continue to evolve today as new uses such as harnessing wave
energy keep managers busy. While industries such as fishing and timber once comprised the bulk of coastal
Oregon’s personal income, the highest share of today’s income derives from transfers such as social security,
pensions, and retirement plans. This underscores the dramatic economic changes experienced by coastal Oregonian
communities, which are now relying on tourism as a major industry, to the chagrin of skeptics. Fishing remains
important, as Dr. Sylvia explained and Kaety Hildebrand expounded upon, but is one of many uses considered in
managing the marine and coastal environments. And Oregon uses one of the nation’s most progressive systems of
inclusiveness to do so.

Day One. Coastal Communities and Economies.
Sunny, high 80s.
Ms. Kaety Hildenbrand or Oregon Sea Grant detailed the importance of
fishing to Oregon, and Newport in particular. Oregon features a diversity
of fisheries managed by a variety of jurisdictions. The Dungeness crab
fishery is the most valuable by ex-vessel value, but many fisherman chase
a variety of species, depending on the season. Oregon’s pink shrimp
fishery has been certified as sustainable by the Marine Stewardship
Council because it does not overexploit the resource, minimizes
environmental impact, and is effectively managed. It is the only such
shrimp fishery in the world to earn this designation. Crab and shrimp
fisheries combine with albacore tuna, groundfish, Chinook salmon
sablefish and others make up Oregon’s fishing industry, where Newport
regularly rates among the tops in total landings nationally.
We ended the day with a tour showcasing various types of fishing gear
and vessels to become familiar with how each fishery differs from others.
Fishing techniques were on display in the form of various types of gear,
from the trawl nets used in bottom fishing to the trolling lines used for
tuna. We met briefly with a local fisherman, who briefed us on the
workings of his boat and touched upon policy issues, such as his disdain
for the program that pays vessels not to fish. The vocal sea lions lounging
nearby inspired a discussion of human and animal conflict over fishing
resources. Some fishermen are resentful towards marine mammals such
as seals and sea lion, which are accused of impacting fish stocks and are
protected under the Marine Mammal Protection Act.
While fishing in Oregon is culturally and economically important, it faces
many challenges in conflict with other ocean uses and users (including sea
lions), fluctuating stocks, and changing Oregon economies.

Ms. Hildenbrand explains how a slime eel trap works
(above). A local fisherman loads his albacore catch into a
truck (top).

Day Two.

Watersheds and Salmon.

Sunny, high 70s.
If only every day could begin with the vista our second day welcomed. From a picnic table
atop a beautiful bluff at Cape Perpetua, Paul Englemeyer delivered a fascinating talk about
his, Audubon Society, and other collaborator efforts in ecosystem protection and restoration
in Oregon. Mr. Englemeyer detailed how land uses such as agriculture, logging, and other
practices poorly managed in the past have impaired water quality in rivers like the Siuslaw
and Yachats. Mr. Englemeyer underscored the relationships between land uses and
watershed ecosystems. Agriculture has overloaded streams with nutrients and contaminants,
logging has contributed to sedimentation and deprived systems of woody debris-a key
habitat component for young salmon and other fish- and damming has excluded salmon in
some areas. In his role managing Ten Mile Creek Sanctuary for Audubon, Mr. Englemeyer
has pushed for better management practices of upstream land, riparian areas, and watershed
forests. Despite the difficulties presented by the myriad of land ownership patterns in
Oregon, progress has been made. Audubon has managed to acquire some core areas for
conservation while working with landowners to put conservation easements on others. As a
result of conservation and restoration efforts, awareness has increased, desire to make
responsible changes is widespread, and money is coming in. Mr. Englemeyer also described
some of his other efforts, which include nominating the nearby Heceta Bank, an Audubon
Important Bird Area, as a Marine Reserve. This productive upwelling zone attracts a large
number of seabirds, including the threatened marbled murrelet.
The marbled murrelet nests in old growth forests, such as Ten Mile Creek’s coastal temperate Sitka spruce and western hemlock
rainforest, the largest intact stand of its kind in the continental U.S. We were able to take a walk through this beautiful forest and see a
first hand example of a restoration practice described by Paul Englemeyer and ODFW’s Chris Lorian as a “prescription plan.” The
practice involves strategically placing large trees in streams throughout the watershed. This mimics the natural process of deposition of
woody debris, which provides vital habitat to young fish such as coho and Chinook salmon and cutthroat and steelhead trout. The
surrounding forest traditionally deposited large old trees into stream systems naturally, but logging practices have depleted such trees
and restoration efforts have relied upon helicopters to deposit trees from other locations. About 240 trees have been deposited in this
restoration program which together with other measures such as re-routing roads away from streams and the efforts of collaborators
has borne results.

Day Three. Estuaries.
Overcast, mid-high 60s
Lectures by James Kaldy and Ted DeWitt introduced the
class to estuaries. We learned about the various types and
characteristics of these transition zones and about their
importance as fish nurseries. We learned of the vast
differences between east and west coast estuaries, which I
found interesting as someone coming from the east coast.
Not only are west coast estuaries generally smaller-lacking
large, extensive wetlands, but they are highly influenced by
oceans, depending on influx of nutrients from the sea. In
the east, wetlands are generally larger, featuring vast
wetlands and deriving much of their nutrients from
upstream sources. I imagined the name of my home town
in Massachusetts-Marshfield-would be less appropriate on
the west coast!
Mr. DeWitt walked the class through the how estuaries
varied by type in how they were formed-some glacially
carved and flooded such as Chesapeake Bay, some by
sedimentation such as North Carolina’s Outer Banks.
Additionally, we learned of the important physical
characteristics of estuaries and how salt content played a
role in shaping estuarine communities.
The lecturers also stressed the important ecosystem
services provided by estuaries as storm buffers, coastal
“kidneys” or filtering mechanisms, nutrient recyclers, and
habitat. Examples of how humans have negatively
impacted such areas were numerous, a constant theme for
the week, with global-warming driven sea-level rise posing
a worrisome threat to these important areas.

Dafne-Eerkes-Medrano described the various
habitat types found along the coast and their
ecological functions, and we were soon in the
field to explore the rocky intertidal zone, and
interface between the land and the crashing
waves of the sea.
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Under overcast skies, we headed to the
coast to visit the Yaquina Head
Outstanding Natural Area, a basalt-rock
headland jutting into the Pacific and
bordered by sand and cobble beaches.
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The beach we visited was characterized by gray cobble made of
basalt, an igneous volcanic rock deposited here by a historic lava
flow. While the rain held out, we were bombarded by kelp flies, a
species that consumes stranded kelp in its larval stage, helping to
recycle nutrients in its cleanup role. As we brushed off the flies
that apparently sought us out for warmth, we discovered a
diverse rocky intertidal zone filled with such species as the gum
boot chiton (Crytochiton stelleri), Turkish towel (Mastocarpus sp.),
and purple shore crab (Hemigrapsus nudus), which scurried
throughout the basalt cobble in high numbers. Dafne EerkesMedrano guided us through living examples of her earlier lecture
on coastal ecosystems, in this case the dynamic rocky intertidal
zone at Yaquina Bay Outstanding Natural Area.

The Yaquina Bay Outstanding Natural Area is administrated
by the U.S. Bureau of Land Management, a large landholder
in the state of Oregon, as in much of the west. The area was
formerly used as a quarry, which has since been closed and
restored to a more natural state. A relic of the past, Yaquina
Light caps the headland and is Oregon’s tallest lighthouse,
and one of its oldest. A visitor center at the area offers
exhibits educating the public about the many birds, marine
mammal, fish, and invertebrate species that use the coastal
ecosystems of Oregon, as well as a bit of history on the
Yaquina Bay Outstanding Area.

Day Four.

Coastal Oceanography and Fisheries.

Sunny, low 60s.
Day four began with a lecture from Jay Peterson of Oregon State’s Cooperative Institute for Marine
Resources Studies. Mr. Peterson outlined the physical processes of the Pacific and how they coincide
with biological productivity. The California Current, a system that flows north-south, brings cold water
south to Oregon from Canada. This differs from my home system on the east coast, where I have grown
accustomed to New England waters being warmed by the Gulf Stream, which flows south-north closest
to the coast there. Here, the California Current flows along the break in the continental shelf and
interacts with seasonal winds. Mr. Peterson detailed the important process of upwelling, which occurs
during summer and powers the high biological productivity of Oregon’s marine ecosystems. Upwelling
brings cold water and nutrients from the deep, feeding primary producers (phytoplankton) which in turn
feed primary consumers (zooplankton) and thus, an entire pelagic food web.
Rick Brodeur followed with a discussion on coastal fish communities. Mr. Brodeur characterized local
estuarine, coastal, and pelagic fish communities and their structures and how they are impacted by human
activity and by their interaction with natural processes. Of particular concern to me was the idea of the
alterations of fish communities by global warming-caused changes in ocean systems. Later, we learned of
some past and present ecosystem studies in Oregon, and would soon be aboard the R/V Elakha
sampling the estuarine ecosystems of Yaquina Bay as part of ongoing research to assess changes in
Yaquina Bay fish communities. Finally, Vlada Gertseva outlined regulatory framework and tools for
managing fisheries, a complex undertaking.
The field portion of Day Four was thorough.
Learning to deploy a trawl net for surveying and
participating in actual research was a thrill. My first
hands-on experience with coastal fish species of
Oregon was rewarding in that I was able to learn
some fish identification skills. The day’s sampling
included a catch of at least seven fish species, two
crab species, and a vast number of sand shrimp.
Most of the individuals we caught were juveniles,
underscoring the importance of Yaquina Bay as an
estuary.

The day also included a behind-the-scenes tour of the
Oregon Coast Aquarium. A knowledgeable tour guide
represented well for the Oregon Coast Community
College’s one of a kind Aquarium Science Program. The
community college is yet another of the excellent
resources available on the Newport campus. The guide
showed us the ins-and-outs of aquarium operation from
water quality to animal welfare responsibilities. Public
education, it seems, is a lot of work and the aquarium has
done well to reach its audience.

Day Five.

Aquaculture and Invasive Species.

Sunny, high 50s-low 60s.
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John Chapman led the day’s discussion on invasive species, alien ecological threats that
cost the United States $100 billion in environmental damage and losses annually
(Pimentel et al., 2004 ). Mr. Chapman explained that invasive species are introduced as
non-native species to native ecosystems by human activities, such as boating and
commerce. Mr. Chapman then detailed several examples of present and recently
controlled invasive threats in the United Stated and Oregon, as well as their
environmental and economic costs. The number and diversity of invasive species
established in the U.S. and in Oregon is sobering. During our visits to several locations
within the Yaquina Bay system, we witnessed firsthand a wide variety of invasives. One
such species was the isopod Orthione griffenis, which has had disastrous effects on west
coast populations of the mud shrimp Upogebia pugettensis. The mud shrimp has been
completely extirpated in some areas due to the castrating-effect of this parasite and is
one example of the danger posed by invasive species worldwide.
Other examples were found in thick mud,
under dried grass and logs, on duck pilings,
and even within the Styrofoam floats for
docks. The diversity of invasive found on
dock pilings was particularly impressive.
Mr. Chapman noted that because these
substrates did not exist prior to their use by
humans, these niches did not exist and
therefore natives weren’t being displaced
here. He was more concerned about
invasives found on/in natural substrates
and the water column. The sight of masses
of small Styrofoam pieces set afloat by
burrowing isopods at Oregon Oyster,
however, was still disturbing.
(Cited: Pimental et al 2004. Update on the environmental and economic costs associated with
alien-invasive species in the United States. Cornell College of Agriculture and Life Sciences.)
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The depression I felt from our discussion on invasive
species was tempered somewhat by our visit to the
Oregon Oyster aquaculture facility. Aquaculture is
playing an increasingly important role in meeting global
protein demands as fishery production lags. Oregon
Oyster employs an open near-shore system that
produces market size oysters from impressively tiny
larvae.

The larvae are then placed into a closed-system
tank and given time to develop and settle as
spat on old oyster shells. The oyster spat are
then transferred to Yaquina Bay where their
new substrate will suspend from ropes
attached to frames at the surface.

After maturation in the bay, the oysters are
harvested by pulling the suspended ropes,
allowing access to the mature oysters.

…And while there are many ways to eat
an oyster, I recommend raw with Tiger
sauce!
The oysters can be pulled as needed for market
demand after maturation. Oregon Oyster will
frequently have to make extra deliveries to
clients that have run out of oysters because
“when their client is happy, they are happy.”
The oysters are shucked and processed by
hand.

End.

