


Clam diggers invade the Tillamook Bay tidelands near Garibaldi. Several species of bay clams
are taken by both commercial and by sport diggers from most estuaries. A license is not
required for sport diggers, however, limits are imposed. Clams too small to make a meal are
used for crab or fish bait. (Fish Commission of Oregon)

The front cover pictures a crab fisherman in Netarts Bay.
Crab rings are baited with scrap fish and lowered to the
bottom. If tidal conditions and the weather are favorable,
crabs will fill a ring in 30 minutes. However, only a few will
be legal size. Good crabbing sites are found in all of Oregon's
estuaries.
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This 1876 survey chart shows an Indian village located along the Chetco River. Like the
Chetko Indians, many coastal tribes relied upon the estuaries as sources of food. While their
primary staple was salmon, the Indians also gathered bay clams when the tides permitted.
Piles of clam and oyster shells discarded by the early inhabitants are still found along the
shores of many estuaries.

The Division has used charts like this and other historic material to determine natural and
man-caused changes in the estuaries.



OREGON STATE LAND BOARD

ABOUT ESTUARIES

/ Estuaries — or bays if you prefer that term — are places where fresh water off the land

meets and mingles with salt water from the sea. The result of this mixing is a zone of brackish

water which acts as a buffer between the two dissimilar solutions. There in the transition zone

dominated by the tides are the most productive lands on earth.

Estuary lands abound with countless varieties of plants and animals, each perfectly fitted into

its unique niche in the estuarine environment.

Many of the creatures found in estuaries are transients enroute inland or to the deep ocean.

These organisms spend only a short — but important — part of their life cycle in the brackish

bay waters. Other species, however, are premanent residents of the bay and spend their entire lives

in the estuary.

In addition to being a productive habitat for fish and wildlife, estuaries provide a pleasant

productive environment for people, too.

Thousands of Oregonians live on the shores of coastal bays. Many live by selling products

from the bay or nearby sea or by handling cargo involved in international commerce. Equally as

many persons visit estuaries to fish and boat in the relative safety of protected bay waters or just

to enjoy the beauty and grandeur of the seacoast.

These things are important to all of us — whether we live on the coast or just visit

occasionally. So, it is easy to see why we in Oregon are fiercely protective of our estuaries and,

indeed, the entire Oregon coastline. The intricate and delicately balanced estuarine environment is

all too easily disturbed — or damaged — and poor planning or careless development can destroy

an estuary beyond all hope of revitalization in our time.

We, the members of the State Land Board, are pleased to have a part in managing the lands

in Oregon's estuaries. We intend to continue our aggressive search for the best ways to use

estuarine lands for the benefit of all the people of Oregon, now and in the future.

Sincerely,

TOM McCALL	 MYERS	 AMES A. REDDEN
Governor	 S retary of State	 State Treasurer



Three factors combine to produce the bio-rich estuarine areas. First, tidal forces continually
pump nutrient rich ocean water into the bay. Twice each day the ebb and flood tides
provide food, nutrients, and oxygen to the estuarine ecosystem. Simultaneously, the flowing
water removes waste products.

Secondly, solar radiation penetrates the shallow water and provides energy to sustain the
aquatic vegetation. Tideland is the final and most important factor producing a fertile
estuarine environment. The expanse of tideland found in most Oregon estuaries serves as an
anchorage for transient creatures and as a home for those that burrow.

The immense number of marine organisms that grow on the tide flats are the first link in the
estuarine food chain. The food chain leads through snails, worms, shrimp, insects, clams,
fish, shore birds, and eventually to man himself. The destruction of tideland by removal or
filling has an effect on the estuary's overall productivity. Degradation of the water quality
also effects the ecosystem adversely.
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The Division of State Lands has just finished mapping all of the major Oregon estuaries. The
results of our work are presented, in considerably reduced form, in this report entitled "Oregon
Estuaries". In addition to the maps presented in this report, we have included selected aerial
photographs of each area and a certain amount of information concerning estuaries which we felt
might be helpful in better understanding estuaries and their role in the aquatic environment.

We, as an agency, have been actively involved in planning, protecting and conserving the
natural resources of Oregon estuaries for many years. During the past four to six years, we have
become extremely concerned with the future of these areas. Our recently completed mapping
project (to provide a planning base) is just one of the ways in which we are attacking the problems
that we see in maintaining productive estuarine areas.

The future of Oregon's estuaries depends on the care and effort which go into the planning
and development process now. Many of Oregon's estuaries are still in a near-pristine state and in no
instance has an estuary deteriorated to the point where we do not have the ability to plan its
future development.

Oregon is indeed fortunate to have many excellent estuary planning programs in progress at
the present time. We heartily approve these programs and encourage other groups to form
whenever possible.

We are proud of the role that the Division of State Lands has played in helping to plan and
develop the lands in Oregon estuaries. We intend to continue our efforts to provide background
material and data, base maps, and other information essential to the estuary planning process. We
encourage you to become familiar with Oregon's estuaries and to take the time to participate in
planning this small part of Oregon's future.

Sincerely,

WSC/sde





AREA OF OREGON ESTUARIES

STATE OF OREGON
DIVISION OF STATE LANDS

ESTUARY
TOTAL AREA

ACRES
RELATIVE

SIZE
TIDELAND AREA

ACRES
SUBMERGED LAND

ACRES

Columbia* 93,782 1 24,507 69,275

Necanicum 278 15 149 129

Nehalem 2,309 7 1,078 1,231

Tillamook 8,289 3 4,163 4,126

Netarts 2,325 6 1,513 812

Sand Lake 528 14 397 131

Nestucca 1,000 11 578 422

Salmon River 204 16 126 78

Siletz 1,187 10 775 412

Yaquina 3,910 5 1,353 2,557

Alsea 2,146 9 979 1,168

Siuslaw 2,245 8 756 1,489

Umpqua 6,830 4 1,531 5,298

Coos Bay 12,380 2 6,200 6,180

Coquille 771 12 301 470

Rogue 627 13 149 478

Chetco 102 17 12 90

Total 138,913 44,567 94,346

Areas were determined by planimeter from Division of State Lands' tideland maps at the scale of 1" = 1000'. The estuary
area measured extended from a line across the entrance to the upper extent of tideland. The upper limit chosen usually
coincided with the point of continuous diking along the river edge and was not necessarily the head of tide. At the point of
continuous diking, the tideland narrows to a width of 20 to 30 feet.

The tideland area given is that land between mean high water and mean low water. The submerged land is that area below
mean low water. All mapping and area determination was completed between February 1972 and March 1973.

*Area of the Columbia River estuary was computed from USC&GS charts 6151 and 6152. The limits extend from the
entrance jetties to the lower tip of Puget Island. The C&GS line of mean lower low water was used for the computation.
Tideland and submerged land in both Oregon and Washington are included in the figures.

Minor Oregon estuaries not tabulated are: Elk Creek, Neskowin Creek, Yachats River, Ten Mile Creek, Sixes River, Elk
River, Hunter Creek, Pistol River, and Winchuck River.
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Meanders of the Necanicum River and Neawanna Creek are seen as they traverse the
tideland and enter the Pacific Ocean. These channels shift slightly during each tide and
completely realign yearly. Seaside is located in the center right — Gearhart in the lower left.

Due to the combination of high density sand and coastal configuration, the 20 mile long
beach from Seaside to the Columbia River entrance is ideal for razor clams. Thousands of
Oregon clam diggers "thump" the beach during minus tides.





Driftwood bleached white by the sun is visible on these three marsh islands
in Nehalem Bay. Variations of the vegetative cover is also apparent. Such
islands are vital to many shore birds. The town of Wheeler is located in the
lower left.

Peter Eilers, a Geography graduate student at Oregon State University, has
investigated the Nehalem marsh expanse. He has determined the relationship
between plant species and the tidal elevation at which they grow. The results
will be realized as a valuable estuary management tool. The Division of State
Lands funded a portion of Mr. Eiler's project.





Scars from the 1953 breach of Bayocean Peninsula are visible in this 1962 photograph. A
south jetty was started in 1969 and is now about half completed. Located in the upper left,
the city of Tillamook is concealed by fog. The town of Bay City and Garibaldi can be seen
on the left edge. Barview is in the center foreground.

Tillamook Bay has always abounded with oysters and bay clams. Mounds of clam shells
discarded by the Killamouch Indians were visible on Kilchis Point as late as the 1950's. Even
though oyster populations are far below historic levles, 85% of Oregon's harvest is taken
from Tillamook Bay. In 1970, the wholesale market harvested 4,432 gallons of oysters
worth $270,000. The Pacific and Japanese oysters have been found to grow well in the bay
and oyster growers have taken advantage of the fact. Approximately 3,000 acres of tideland
in the western half of the bay are being used for oyster cultivation. The Cockle clam is
readily gathered and sold as bait for both the local crab fishery and the recreational ocean
fishery. The bay's five tributaries are excellent salmon and steelhead streams.





The remoteness of Netarts Bay makes it a haven for timid
migratory birds like the Black Brant. A number of rare birds
of prey inhabit the area for the same reason. The noise
associated with increased development or a major highway
could cause the timid birds to seek a new habitat.

The 1857 General Land Office survey map of Netarts Bay called it "Oyster Bay". Evidently,
the large oyster population must have impressed the early settlers of the area enough to
influence the selection of the bay name. Although the name did not prevail, oysters
remained abundant until the 1930's when a destructive parasite was unintentionally
introduced through seeding with a foreign oyster. Today, both native and cultivated oysters
remain at insignificant levels because the parasite continues to infect the bay.





Many sinuous channels cutting their way to the Pacific are seen in this aerial
photograph of Sand Lake. Surrounded by dairy farms, this estuary is one of
the few remaining in the natural state. Flounder fishing and duck hunting are
popular here.

Sand Lake drains 14 square miles of timber and valley land. The small area
yields an insignificant fresh water discharge compared to the cyclic ebb and
flood of tidal waters passing through the mouth. Consequently, tidal flow is
largely responsible for Sand Lake's shape and depth.





A long sand spit separates Nestucca Bay from the Pacific Ocean. Harsh elements experienced
on the coast produce interesting phenomena like the crescent shaped cusps seen along the
beach shoreline. An exact explanation of cusp formation has not been developed. The towns
of Pacific City and Woods are built along the Nestucca River located in the upper center.
The much photographed Capes Lookout and Kiwanda are seen in the upper left.

The few remaining undeveloped sand spits in Oregon are an esthetic resource to be
protected. They offer the outdoorsmen an uninterrupted hike through a completely natural
area free of mechanical noise and "no trespassing" signs.
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Many uses of an estuary are evident in Coos Bay. Log storage occupies a sizable percentage
of the bay surface. Deep draft vessels loading wood products are seen tied to docks in the
foreground. Log and wood chip export is essential to the area's economic base.

The University of Oregon has established the Oregon Institute of Marine Biology at
Charleston. Headed by Dr. Paul Rudy, the Institute is engaged in research that will benefit
coastal planners. The research includes an inventory of estuarine organisms and
determination of their interrelationships. Other studies deal with coastal erosion, water
quality, and the physiology of aquatic animals.
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The Winchuck River enters the Pacific
one mile north of the California line.
A sand spit, which is choking the
mouth, has been created by breaking
ocean waves. The spit represents an
equilibrium established between sand
transport currents in the surf zone and
tidal currents through the entrance.
The size and shape of spits change
throughout the year as the shaping
forces continually change.

The Pistol River displayed opposing
sand spits at the time this aerial
photograph was taken. Both could be
obliterated by an intense winter storm
and replaced with an entirely new
configuration. The coarse dark sand
characteristic of the southern Oregon
beaches is apparent.



The relationship between tidal signature and moon phase is evident in the 28 days of
predicted tides above. Tides are caused by gravitational forces of the moon and sun acting
upon a rotating earth. The tide height reached each day depends upon the moon-sun
alignment. When the moon and sun are in line, their gravitational forces compliment one
another and an increased tide range results. A decreased tide range occurs during the first
and last moon quarters when the moon and sun are not in line.



Depoe Bay is an important harbor on the
central coast. The term "estuary" defines the
unique marine environment created by the
mixing of fresh and salt water. Because Depoe
Bay does not have an appreciable fresh water
influx, the water remains totally saline and
the inlet is not considered an estuary.

The Western Grebe is commonly seen diving
for fish in Oregon estuaries. The bird is able
to adjust its buoyancy to float high in the
water or to swim along half submerged.



The Sitka Spruce, also known as Tideland
Spruce, grows well in the moist coastal zone.
The tree roots are able to endure frequent
inundation by overflowing water that
Hemlock and Fir can not tolerate.

The Columbian Whitetail Deer was once
found throughout the Willamette and
Umpqua Valleys. Now a fairly stable small
herd exists near Roseburg and a diminishing
herd along the lower Columbia River. The
valley floors where these animals once lived
have been taken over by agricultural crops
and other noncompatible land uses.
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THE BACK COVER TOP TO BOTTOM:

The Western Sandpiper feeds on small marine
creatures that grow on the tide flats (Oregon
State Game Commission).

A Blue Heron is frequently seen in shallow
water searching for small fish (Oregon State
Game Commission).

The Western Gull is the most common bird
seen on the coast. (BSF&W — D. B. Marshall).
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