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INTRCDUCTION

One of the most important aspects of fish and wildlife conservation
today is the preservation of habitat necessary for the survival of all
living forms. The rapid increase in human population and the rush of many
éegmenté of industry to deveiop this environment have led to a great reduc-
tion in terrestrial and aquatic habitats and a corresponding reduction
in many fish and wildlife populations. This is not because people and in-
dustry in general are not concerned about conservation, but rather because
their interests have not included an understanding and appreciation of basic
relationships of the animals to their habitat.

It is comparatively easy to stimulate sympathy and emotion when wan-
ton illegal killing of fish and wildlife occurs. Often the public cries
for severe penalties to the offender and stronger laws and enforcement for
better protection. Yet a temporary loss of this kind will be repiaced through
annual reproduction. Often the same people who cry for Jjustice in this
case are capable of watching a marsh being filled without once wondering
what will happen to the fish and wildlife living there. A loss of this
latter kind is permanent and can never be replaced.

A common belief is that fish, bifds or animals, threatened with loss of
habitat, will move elsewhere. Unfortunately, this usually is not the case.
For meny specialized species, such as estuarine and marsh organisms,
habitat is disappearing so rapidly that there is no place left to go and
most habitat is already supporting the maximum number of living things that

it can naturally support. When a unit of habitat is lost the fish or
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wildlife which lived there are usually lost forever. This cannot continue
indefinitely without the ultimate decline of our fish and wildlife resources.

In spite of its past abuses by man, Humboldt Bay is one of the few
coastal estuaries remaining in California that has not been rendered largely
unsuitable for wildlife by commercial developmgnt, dredging, filling or
pollution. Its importance is emphasized considering that about 65 percent
of the State's original estuarine tidelands have already been destroyed.

The people have demonstrated their concern for our dwindling natural resources.
If we are to preserve what remaing it will be necessary for the people to
exercise the wisest possible use of these resources.

Because of the importance of coastal wetlands to the fish and wildlife
of California, the Department of Fish and Game has initiated a high priority
statewide inventory of these wetlands. This publication is an integral
part of that program. It is intended as a guide for citizens, planners,
administrators and all others interested in the use and development of
coastal lands and waters.

The Department has been charged with the responsibility of protect-
ing and maintaining the fish and wildlife resources of the State. This
publication is directed towards meeting this responsibility by outlining the
specific resources and recreational aspects of Humboldt Bay, elucidating prob-
lems, and recommending courses of action for future development.

Preservation of the Humboldt Bay resources %s much more than a local
issue. What is done or not done here can have statewide, ngtional and
international implications. It also must be recognized that there is an
obligation to future generations. Decisions made today will affect all those

who follow in our footsteps.



SUMMARY

Humboldt Bay is one of California's largest coastal estuaries and
is the only harbor of commercial importance for major shipping between
San Francisco and Coos Bay, Oregon. Excluding its tributary sloughs the
bay is about 16,000 acres in size. Historically the bay was much larger,
perhaps 27,000 acres, but land reclamation of salt marshes and intertidal
flats has reduced it to its present size.

The bay's 288 square mile drainage basin lies in the foothills of the
Coast Range. Except for the coastal plain near the bay, much of the area
is covered by dense forests of redwood and Douglas fir. “he climate is rainy
temperate with an average rainfall of about 38 inches.

The land use pattern around the bay is quite diversified. Residential,
commercial and industrial zones are located in or near the cities of Arcata
and Eureka, along the Samoa Spit and at several other locations along the
bay shore. The intervening areas are either devoted to agriculture or are
undeveloped. Commercial, urban and industrial expansion is gradually en-
croaching on these lands.

The major industries are wood products, commercial fishing, agriculture and
tourism. The bay provides port facilities for shipping and commercial fishing.

About 5,000 acres of the bay are in private ownership; approximately
4,600 acres are tideland grants to the cities of Arcata and Eureka, and the
remainder is ungranted state tidelands. A National Wildlife Refuge has been
authorized which is expected to acquire some 8,000 acres in and adjacent to
the bay. Less than 3 miles of the bay's LO-mile shoreline is in public
ownership.

The wide variety of habitat in and around the bay provides necessary

living space and life requirements for many different species of wildlife.
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The waters, intertidal flats, marshes and agricultural lands are of parti- -

cular importance to water-associated wildlife. Over 250 species of birds

and at least 50 species of mammals are found here. Some 100 or more species -
are dependent on the bay and its associated wetlands.
—
Humboldt Bay is a vital link in the coastal flyway for migratory water-
fowl, shorebirds and other water-associated birds. It also supports many -
resident species throughout the year.
For the Pacific black brant, the bay is the most important estuary -
in California. The preservation of eel grass beds on which they feed is
s
a critical factor in maintaining the entire flyway population of these
unique birds. -
A major egret and heron nesting site of statewide significance is lo-
cated on Indian Island. Nesting colonies of cormorants and Caspian terns -
are located on the old Arcata wharf and on Sand Island in Arcata Bay.
The California clapper rail, on the Department's list of rare and endangered -
species, is found in the salt marshes of the bay. -
Although much reduced in numbers, king salmon, silver salmon, steel-
head and coastal cutthroat trout still enter the bay and pass into its -
tributaries to spawn. Stream channel changes, siltation, water diversions
and pollution have contributed to the decline in anadromous fish populations. -
Humboldt Bay provides habitat for some 95 species of marine fish. -
Some spend their entire life in the bay. Others use it as a spawning
and nursery area, and some only visit the bay occasionally to feed. -

The bay is particularly important as a nursery area for English sole & the marke

or dungeness crab. It also provides rearing areas for forage species, =
such as herring and anchovies which are utilized as food by commercially -
important fish. The bay plays an important role as a nursery ground for

at least three species of recreationally or commercially important crabs: -
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the market crab, red crab and rock crab. Native oysters, mussels and
ten species of edible clams also are TFound in abundance nl, variousn locn-
tions throughout the bay.

Humboldt Bay provides a multitude of outdoor recreational opportuni-
ties which are associated with its biological resources. Because of cold
air and water temperatures water contact recreation such as swimming and
water skiing is limited. The area's greatest recreational potential is
therefore closely tied to fish, wildlife and esthetic values.

The most significant appropriative use of wildlife in the immediate
area of the bay is waterfowl hunting. It is estimated that current hunt-
ing effort is in excess of 25,000 hunter days annually. Approximately 75
percent of the total state black brant kill occurs in Humboldt Bay. Hunting
effort for species other than waterfowl account for several thousand addi-
tional hunter days annually.

Humboldt Bay is one of California's primary sport fishing areas. Anglers
catch at least 41 different species of fish. In addition, the bay provides
recreational fishing for oysters, mussels, clams and crabs. Marine organ-
isms such as shore crabs, ghost shrimp and other invertebrates are collected
for bait and thereby contribute to sport fishing activities.

The total sportfishing within the bay and its tributaries is estimated
to be in excess of 35,000 angler days annually. The marine sport fishery
which is served by the bay accounts for at least 17,000 angler days annually.

The heaviest recreational uses of the bay's biological resources are
non-appropriative. These uses include nature study, wildlife observations,
photography and simply enjoying the natural aspects of the bay and its en-
virons. Many thousands of user days are expended annually in pursuit of

these recreational opportunities.
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The bay also plays an important role in science and education. The
proximity of College of the Redwoods and California State University,
Humboldt, creates exceptional opportunities for these kinds of use. Over
20,000 user days annually are expended by the colleges, high schoocls, grammar
schools and other similar institutions.

The commercial fishery served by the bay is one of the most important
in the State. Fish landings at Eureka exceed those of all other California
ports north of Los Angeles. Over 26 million pounds of fish were landed
here in 1969.

Within the bay, oyster culture is the largest commercial fishing activity.
The 350,757 pounds of oyster meat produced here in 1969 represents L9 percent
of the total California production for that year. The potential for increased
oyster production is high if water quality can be improved.

The future of Humboldt Bay and its natural resources will depend on man's
activities. Abuses of the land and water in the past have impaired the bay's
productivity in many ways. Without corrective action, further deterioration
can be expected.

Sedimentation, accelerated by logging, road construction, excessive
grazing and land subdivision, has changed the bay's character substantially
over the past 100 years. Channels formerly navigable by large ships have
been filled by sediment deposition to the point where the channels no longer
are usable. Expensive dredging operations are required to maintain existing
navigable channels. Although an aware and concerned logging industry has
improved this situation,there is a definite need for a better understanding
of siltation as it relates to all aspects of bay resources and their use.

Contamination and pollution significantly influence both the utilization

and well-being of aquatic and wildlife resources. Shellfish production
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currently is limited by contamination. Periodie, and sometimes dramatic,
losses of fish and wildlife occur from pollution. Contaminants and pollu-
tants originate from direct discharge by shore-based industrial and munici-
pal facilities, septic tank overflows and leach field failures, and from
direct discharge of wastes from ships. Sources of present or potential major
pollution problems include petroleum storage facilities, forest products
industries, fish processing plants, municipal discharges, nuclear power
facilities, and garbage and refuse dumps. Agricultural wastes could also
become a problem if pesticide use increases.

Attempts have been made by State legislation to form a Humboldt Bay
Harbor Recreation and Conservation District. Although the necessary legisla-
tion was passed, local problems have prevented actual formation of the
district. This district, if created, would provide for harbor development,
and protection and use, of natural resources.

The need for additional commercial and recreational boat facilities
is recognized. The desire for improved port facilities for ocean shipping
is also understandable from an economic viewpoint. However, such development
would be detrimental to natural resources if not properly planned. Marshlands
and mud flats essential for the preservation of fish and wildlife should
not be considered as sites of future harbor or marina development.

Cne of the most serious threats to fish and wildlife preservation is
the unplanned and uncontrolled sprawl of urban and industrial development.
Many areas of biological importance in and around the bay have been destroyed
by land fill or other activities associated with development. Agricultural
lands which are not only important for wildlife, but also valuable to the
local economy and necessary for food production, are being lost to urban

expansion. Each area lost reduces the bay's capacity to support fish and
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wildlife. If the preseﬁt trend is not reversed the ultimate result will be
a drastic reduction in biological resources. It is of the utmost importance,
therefofe, that adequate zoning laws be enacted and enforced to insure the
highest and best use of the lands and waters according to their biological
capabilities.

At the present time the bay and its resources are not being used to their
fullest potential largely because of access problems. Although much of the
bay is in public ownership or open to public use because of its navigable
status, all but three miles of the forty mile shoreline are privately owned.
There is a definite need to provide for public access at strategic points
around the bay shore. Creation of the approved National Wildlife Refuge
will help to fill this need to some extent.

Humboldt Bay, in spite of the many changes brought by man, still serves
as one of the most important estuarine ecosystems of the California coast.
The problems and threats to its continued biological integrity are many.
However, man's changing attitudes.and increasing concern for protection
and preservation of ocur natural resources is encouraging. Hopefully, we
will have the foresight and the means to insure that the natural resources
and attractions of Humboldt Bay are preserved for the benefit of future

generations.
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RECOMMENDATIONS

The high values of fish, wildlife and recreation in Humboldt Bay

make it one of the most important coastal wetlands in California. Some

ecologically significant areas of the bay already have been lost. However,

Humboldt Bay has been less affected by man's activities than many other

bays and estuaries in the State; and, the bay and its environs have great

potential for increased productivity and recreational use.

To preserve the natural resources and esthetic quality of Humboldt

Bay and to provide means for attaining the full biological and recreational

potential of the bay, the Department of Fish and Game recommends that:

1.

A master plan be made for the development and use of Humboldt

Bay and its environs that will provide for the preservation,

maintenance and wise use of its natural resources. A master

plan should recognize recreational, educational, and scientific

use of these resources as one of the highest and best uses of the
area's total assets. Development plans often emphasize indus-
trial and commercial use without devoting serious attention to

other values. The master plan should consider only development that
is beneficial to, or compatible with, the natural resources of

the bay area. These resources can be maintained through full re-
cognition of their total importance to the ecosystem and to man;
and, by insuring their protection through long-range planning.

The remaining agricultural, as well as undeveloped lands critical or

necessary to wildlife, adjacent to the periphery of the Humboldt Bay (Pl.

be protected and preserved by means of: a) adequate zoning, b) planning
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commission regulations and/or c) land acquisition. A large per-

centage of bay area waterfowl and olher wildlife use Lhe agri-
cultural lowlands between Table Bluff and Mad River flor feeding
and nesting. These lands also contribute to the highly aesthetic
"open'" qualities of the bay area.

Maintenance of shoreline lowlands is essential to the pre-
servation of existing natural resources and will insure public
use and enjoyment of these resources.

No filling or dredging of tidal mud flats or salt marshes be

permitted in Arcata or South bays; nor that any part of the bay,

adjacent marshes or agricultural lands be used for deposition of

dredge spoil. Mud flats and salt marshes comprise one of the most

productive ecdsystems known, and support a wide variety of birds,
mammals, fish and shellfish, including several endangered species.
Dest uction by dredging and filling has reduced these vital habitats
to a critically low point throughout the State.

Dredging should not be permitted except in existing navi-
'gation channels. If dredging operations are restricted, industrial
and commercial activities can still be maintained, but without further
deétruction of natural resources.

’Deposition of spoil material should be confined to areas
where wildlife habitat and water quality will not be destroyed or
degraded.

Any development of the Humboldt Bay area for commercial, indus-

trial or recreational purposes, be made with minimal adverse

impact upon natural resources. Future development should be

restricted to marine-related or bay-dependent industry or commerce,
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and should be made in locations only where minimal, or no, de-

gradation or destruction of natural resources takes place.

‘The City of Eureka take prompt action to transfer ownership in

Indian Island, by sale or other means, to the U. S. Department of

the Interior for inclusion in the proposed Humboldt Bay National

Wildlife Refuge. Indian Island is the site of one of the largest

egret and heron rookeries in the State and contains the largest
tract of salt marsh in the bay; and, it should be preserved.

The provisions for the establishment of the Humboldt Bay National Wild-

life Refuge be promptly implemented as authorized. In september, 1971,

the proposed Humboldt Bay National Wildlife Refuge was approved

by the Migratory Bird Conservation Commission, which allowed the
Bureau of Sport Fisheries and Wildlife to take the initial steps

in buying land within the approved boundary of the refuge. Pri-
marily set up to preserve and enhance natural habitat for migratory
birds, the refuge will also be recognized as a biological life support
system for fish, shell fish and marine life, and as important open
space that will support significant recreational use such as hunt-
int, fishing, clamming, nature study and other non-appropriative uses.

Tributary streams capable of supporting anadromous fish be returned

to a productive state through stream clearance and habitat im-

provement insofar as possible. Potential exists for increasing

the anadromous fishery in the bay and its tributaries. This can
only be accomplished by restoring spawning habitat and maintaining or

upgrading water quality.
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10.

11.

A watershed prétection and management plan be developed and imple-

mented to reduce the inflow of sediments into the bay. Emphasis

should be placed on reducing erosion from logging, road building
and land subdivisions. Erosion and sedimentation accelerated by
these activities pose a continued threat to the biological resources
and cause problems to navigation which result in environmentally
demaging and expensive dredging programs. Appropriate watershed
protection measures will help to protect resources and reduce need
for channel maintenance.

The Elk River spit be maintained in public ownership as a park

or recreation area and public access be provided. The location of

the spit is ideal for public use activities related to the bay.
Hiking, ﬁicnicking, surfing, photography, fishing, wildlife obser-
vation and an excellent view of fishing boats and ocean-going vessels
can be provided at this site.

A public fishing pier be established along the main channel near

Eureka or on the Samoa Spit. The deepwater channel has great poten-

tial for sportfishing activities. Unfortunately the public has

!

little opportunity to enjoy these activities because of limited
access.

Public access along the edge of Arcata Bay via the levee between

cthe Arcata land-fill and Mad River Slough be obtained through

egsement or acquisition. The opening of this portion of the bay-

shore would be a major step in providing public access for outdoor
recreation. A nature trail for hiking, bicycling and horseback
riding, some four miles in length, could be developed at relatively
small cost in proportion to the recreational opportunities which
could be realized.

-19-



12.

13.

Legal public access to ocean beaches along the South Spit and

Samoa Spit be provided by acquisition or land easement. The de-

mand for beach-oriented recreation is apparent. The availabil-
ity of approximately 14 miles of highly scenic beach would assure
the public suitable access at strategic sites along these spits.

Federal, state, county and local authorities continue to work in

a .cooperative effort to reduce contamination and pollution of

Humboldt Bay and raise and maintain the quality of bay waters

at optimal levels for growth and beneficial use of fish, wildlife

and shellfish. High water quality is essential to the maintenance

and utilization of natural resources and aesthetic values. The
full potential of the bay for public benefit can only be realized

by insuring that waters of the bay are free from contamination.
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THE HUMBOLDT BAY AREA

Description of Area

Humboldt Bay is an estuary located approximately 200 miles north of

San Francisco and 90 miles south of the California-Oregon border (Plate 1).

It is one of the larger bays on the California Coast and is the only harbor

of commercial importange for major shipping between San Francisco and Coos Bay,
Oregon. And, it is one of the most valuable coastal wetlands in California

in terms of natural resources.

The bay consists of two wide, shallow northern and southern arms con-
nected by a relatively narrow channel. The bay is 14 miles long and L.5 miles
wide at its widest point. The total surface area is approximately 17,000
acres. A deep-water channel located near the north end of Socuth Bay connects
the bay to the ocean pfoviding daily interchanges of seawater. The bay
contains approximately 130,000 acre feet Qf water during high tide. About
50% or 65,000 acre feet are exchanged with the sea at each tide change.

Mean high tide is 6.30 feet above mean lower low water (MLLW). Mean sea level
is 3.39 feet above MLLW. The highest tide recorded is 10.0 feet above MLLW,
and the lowest tide reported is 3.0 feet below MLILW (USCT6S datum).

Arcata Bay, also called North Bay, is the largest of the two bay segments and
covers a surface area of about 8,000 acres. For the most part it is extremely
shallow and about 4,500 acres of mud flats are exposed at low tide. The
shallow tidelands are interlaced with deeper channels,formed by tributaries
and erosion from tidal drainage. South Bay is about 4,600 acres in size and
is similar to Arcata Bay in character. Much of it is shallow and about 2,600

acres of mud flats are exposed at low tide.
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The connecting channel (Samoa Channel) between the two bays is about
6 miles long and varies from about cne-half mile to over one mile in width.

Humboldt Bay is separated from the sea on the west by narrow sand spits.
The south spit is very narrow and is typified by low sand dunes with sparse
vegetative cover. During'ext;eme high tides and high seas the surf often passes
over the low dunes directly into the bay. The north (Samoa) spit also possesses
a dune community but is much higher and wider than the south spit. Much of
Samoa Spit is developed for industrial and residential purposes.

To the north and east the terrain is composed primarily of lowlands that
were formerly marshy extensions of the bay. These lands have been diked and
reclaimed and are now devoted to agriculture. The lowlands are intersected
by low foothills of the Coast Range which extend almost to the bay shore at
several locations. To the south the bay is separated from the flood plain
of the Eel River by a high bluff which extends from the foothills to the sea.

Two major cities, Eureka and Arcata, and seven smaller communities,
are located on or near the bay. The present population is about 70,000,
most of which is centered in the Eureka-Arcata areas.

Port facilities for shipping, commmercial fishing vessels, and associated
services occupy much of the shoreline on both sides of the channel connecting
Arcata and South bays. ©Several industrial sites also are situated at widely
separated locations along the bay shore. The remaining shoreline is primarily

devoted to agriculture or is undeveloped.

History
Humboldt Bay was discovered by Captain Jonathan Winship, of the sailing
ship "0'Cain," on June 22, 1806. It was first called the Bay of Indians or
the Bay of Resanof, but was later renamed Humboldt Bay in honor of Baron Alex-

ander Von Humboldt by members of a party from the ship Laura Virginia in April
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of 1850. The name is believed to have been chosen by Lieutenant Douglas
Ottinger.

Settlement of the area began iﬁ the 1850's when the City of Eureka was
established. Humboldt Bay became a point of embarkation and supply for the
gold mines of Trinity and Siskiyou counties. The lumber industry began in
earnest in 1854 when mill owners formed the Humboldt Lumber Manufacturing
Company. Shipping faciiities were developed to export lumber products and to
import the needs of the increasing population. During this period from 1850
until the turn of the century the sea provided the most feasible avenue of
transportation and the community revolved about the bay and its shipping.

At this time sailing vessels even penetrated Arcata Bay to a point near McDaniel
3lough where the City of Arcata maintained a dock. In 1881 the U. S. Army

Corps of Engineers began dredging operations to improve and maintain naviga-
tional channels and has continued to provide this service since that time.

In 1914 the Northwestern Pacific Railroad reached the Humboldt Bay
area and several years later the "Redwood Highway'" was completed. These new
opportunities for transportation caused a decline in shipping and many of the
old facilities including the Arcata docks fell into disuse and eventually
disappeared.

During the past 120 years Humboldt Bay has been changed substantially by
man, both directly and indirectly. Much of the bay shoreline has been developed
for industrial, commercial, agricultural and residential purposes. The bay,
including its adjacent salt and brackish water marshes, is believed to have
been over 27,000 acres in size before development began. Reclamation projects
which began in the 1800's--and are still continuing--have reduced the bay and

its estuaries to abouti17,000 acres.
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Channel dredging for shippinz has altered both habitat and water quality.
Commercial oyster farming also has altered the existing ecological balance
wherever oyster cultures are ﬁaintained. Extensive logging and road building
in the drainage area of the bay, and subsequent erosion, have resulted in sil-
tation and changes in water quality. The discharge of sewage and industrial
wastes has adversely affected water quality and reduced potential recreational

uses of the bay and its resources.

Climate

The climate of the area is rainy temperate. The average annual rainfall
at Eureka is about 38 inches, most of which comes during the period from
Hovember through April. Characteristically, precipitation increases from sea
level to higher elevations eastward. In the upper reaches of the Humboldt
Bay tributaries the average annual rainfall may exceed 60 inches.

Temperatures range from winter lows of ZOOF to summer highs of SSOF.
Temperatures below freezing are infrequent. The average annual mean tempera-
ture is SéOF. The lack of temperature extremes is indicated by the annual
mean high and low of 580F and MYOF respectively. There is rarely a difference
of more than 10 to 20 degrees in the dailly temperature range.

Fog, particularly during the morning and evening hours, is common during
the summer months. Prevailing winds are from the north and northwest. During
winter months storms from the south may bring winds of gale force (55-75 miles

per hour).

Drainage
Humboldt Bay receives runoff waters from a drainage area of approximately
288 square miles (Platg 2). The main tributary streams are: Jacoby Creek,
Freshwater Creek, Elk Rivér and Salron Creek. Many smaller streams also enter

the bay directly or by way of one of its tributary sloughs. During flood
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periods overflow water from the Mad River also may enter the bay via the old
Mad River Slough. At one time the Mad River flowed into Humboldt Bay but
its course changed sometime before 1800. During the 1800's the Mad River
was diverted back into Humboldt Bay for use in transporting logs to the mills.
Siltation problems occurred and it was later re-diverted to its previous channel
where it now passes into the ocean some five miles north of the bay.

Most of the watershed is covered by second growth redwood and Douglas
fir. Some of this timber is being re-logged which contributes to the silt
load carried by tributary streams. The porous nature of the soils in the
region and the natural heavy vegetative cover provide a good mediur for absorb-
ing the heavy precipitation which occurs here. Only when natural cover is
disturbed through logging, road-building or excessive grazing does siltation

become serious.

Geology and Soils

The Humboldt Bay drainage lies within the California Coast Ranges and the
southwest portion of the Klamath Mountains. Geologically the Coast Ranges
are composed of Mesozoic and Cenezoic sediments while the Klamath Ranges are
composed of Paleozoic and pre-Paleozoic sedimentary rock. The immediate area
of the bay is blanketed with recent alluvium and upper Pleistocene gravels,
sands and clays. Older sediments are found to the south, east and north.

Upper Jurassic and Cretaceous Franciscan and Yager formations surround
Humboldt Bay. The Jurassic Franciscan consists of graywacke, shale, chert,
basalt and shist. The Yager is composed of graywacke, shale and conglomerate.
Formations of mudstone and sandstone described as non-marine Pleistocene are
also present.

Originally Humboldt Bay was a much larger estuary than it is today.

(Ogle, B.A., 1963). During the middle to upper Pleistocene period it is
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believed that the Eel, Van Duzen, Elk and Mad Rivers all flowed into a common
bay which extended from Centerville to the Mad River Bluffs. Continental and
marine sediments were deposited through this area extending further west than
thé pfeseﬁt coastline. A sedimentary deposit more than 40O feet thick des-
cribed as the Hookton Formation was thus created. Sometime after deposition
warpage caused an uplift of this formation which raised Table Bluff and
separated the Eel-Van Duzen drainage from Humboldt Bay.

The existing bay was born in more recent geologic time, perhaps 15,000
years ago. The old bay had disappeared and evidence indicates that sea level
was about 400 feet below its present level. During this time Mad River,
Jacoby Creek, Freshwater Creek, Elk River and Salmon Creek flowed directly into
the ocean far seaward of their present position and presumably occupied signi-
ficant valleys at the present site of the bay.

Over the past 15,000 years the sea has steadily risen to reach its
preseﬁt lével. As the sea rose it began to flood the former stream valleys
to form a series of small individual tidal estuaries extending from the mouth
of Mad River to Table Bluff. Once the sea level became somewhat stabilized
the coastal streams began to push the shoreline back seaward again by deposition
of sediments around their mouths. At the same time sand spits began to form
between the headlands at Table Bluff and the mouth of Mad River through the
transport and deposition of sand by ocean currents and wave action. The ex-
tension of these spits formed a barrier to the sea and the area shoreward
was protected from the open ocean waves. The gradual reduction in bay volume
by continued deposition of sediment from its tributaries has resulted in the
bay's estuarine characteristics.

The bay floor is characterized by three morphologic sub-divisions (Plate
3) described as follows:

1. Tidal channels which are below mean lower low water level (MLLW).
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2. Intertidal flats which are from MLLW level to L-5 feet above MLLW.

3. Salt marshes at mean high water.

The tidal channels average 20-25 feet below MLLW nearer the bay mouth
but decrease in depth in the bay's upper reaches to 5-10 feet. Water currents
determine the pattern of these channels and also the bottom sediments.

Higher water velocities prohibit the settling out and accumulation of mud
within the channels so that sand composes most of the sub-strate. Near the
inlet and along the main channel, sand is coarse and mixed with shell frag-
ments and gravel. Further up the bay the sand becomes finer and is mixed
with some silt and clay.

The intertidal flats are divided into two morphologic units described
herein as high and low mud flats, the difference being gradient and sediment
composition. The low flats are composed mostly of silt with some sand and
clay with a gradient of 0.5/1000 feet or less. In contrast, high flats
are primarily clay with some silt and no sand. The gradient is 1/1000 feet.
About T0% of the bay is classified as intertidal.

Salt marsh sediments generally are the finest in the bay. The particles
are bound together by roots of marsh plants to form peat--basically a deposit
containing very high concentrations of plant-derived organic matter.

Generally the pattern of sediment distribution is one of decreasing parti-
cle size with increasing elevation and distance away from the bay mouth.
Sediment types found within the bay have been categorized by percentage of

sand, silt and clay (Plate L).

Land and Water Uses
The land use pattern around Humboldt Bay is quite diversified (Plate 5).
At present the area reflects the urban, industrial and commercial sprawl

illustrative of unplanned expansion which is typical of many other regions

/
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PLATE 5

GENERAL LAND USE MAP
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in California. Even though comprehensive planning has been initialed, plans
are often readily altered to accommodate special uses of lands zoned for other
purposes.

Residential zones generally are located in and around the cities of Eureka
and Arcata, and the other communities near the bay. Expansion to outlying
areas is occurring at an accelerated pace because of land subdivisions.
Although most expansion has been directed towards the foothills east of the bay,
housing tracts have encroached on farmlands in the Arcata bottoms and, to a
lesser extent, on other agricultural areas.

Lands used for commercial purposes are centered primarily in and around '
the citieé, residential areas and along Highway 101. Many commercial enter-
prises are associated with the tourist industry. Because of increasing
tourism, substantial future development can be expected adjacent to the high-
way aﬁd along the waterfront near FEureka and Arcata.

Humboldt Bay industries are largely oriented towards lumber and other
wood products. TLumber mills, pulp mills and related activities are located
at widely scattered points. Large industrial complexes are situated on the
Samoa Spit and on the west side of the channel between Fields Landing and
Eureka. Present local planning is directed towards increasing industrial
development.

The shipping industry has expanded to meet increasing coastal and overseas
transportation demands for saw logs, lumber and paper pulp. Approximately
1,246,208 tons of cargo were handled in 1968. Docking facilities for ocean-
going cargo vessels are located on the Samoa Spit, Fields Landing and the south
Eureka waterfront.

Commercial fishing also is an important industry. Harbor and service

facilities which serve the local fleet are found at Fields Landing, King
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Top Photo: Industrial sites and port facilities occupy much of the shoreline on both sides of the Samoa Channel.

Bottom Photo: Harbor and service [(acilities serving the local fishing fleet are found at Ficld Landing, King Salmon
and Eureka

Department of Fish and Game Photos 34

December. 1969



Salmon and the Eureka waterfront. Several fish!processing plants are located
on the bay. Fish landed and processed are shipped throughout California and
the United States.

Other industries include construction, sand and gravel, and service com-~
panies for communications, transportation and power generation.

Livestock and dairy products are the major agricultural commodities.
Some row crops are grown but the majority of agricultural land is devoted to
grazing for dairy stock, beef cattle and sheep.

An example of the relative value of the major industries of Humboldt

County (Greater Eureka Chamber of Commerce, 1964) is as follows:

Table 1
Industry Value Percent of Economy
Forest Products $159,831,130 73.30%
Tourism ‘ 30,000,000 13.76%
Agriculture 12,7h7,115 5.84%
Commercial Fishing 12,000,000 5.50%

Acreages and classification of general land use in the bay area are
as follows:

Table 2

Land Use Classification

Classification Approximate Acreage
Residential 21,000
Commercial 2,000
Industrial 4,400
Public and Recreation 10,400
Agriculture-Forest _ 146,520

Total area in drainage 184,320
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Land Ownership

The ownership pattgrn inxand around Humboldt Bay is very complex (Plate 6).
This is particularly true in the tidelands area where ownership boundaries
are not well defined and are often contested between claimants. According
to the State Lands Division mﬁny of the parcels within the bay which are listed
and taxed by the county as privately owned are also claimed by the State as
unconveyed sovereign lands. Until such time as the State conducts detailed
surveys of land ownership in the bay, many of these contested boundaries
will remain unresolved.

Humboldt Bay has a shoreline of approximately 40 miles, of which less than
three miles are in public ownership. Public lands are, for the most part,
owned either by the U. S. Coast Guard or the cities of Eureka and Arcata and
are closed to general public use. A small parcel located on the north spit
is owned by the State and is maintaiﬁed as a boat launching site for public
recreation. Public boat launching facilities also are located at the City of
Eureka ramp at the Eureka Boat Basin and at Fields Landing, a county operation.
Public use of access along the remaining shoreline of the bay is at the dis-
cretiqn of the landowner.

There are 207 separate parcels of land located on the shore ot Humboldt
Bay which are in private ownership. These parcels range from lot size to large
tracts involving several hundred acres. Most of these lands are closed to public
use.

Approximately one-third of the land within Humboldt Bay itself is in pri-
vate ownership according to county records, although, as previously stated,
the validity of some of these ownerships is questionable. This private bay
land is composed of 52 parcels totalling over 5,000 acres. Parcels range from

a few acres to several hundred acres in size.
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The City of Eureka controls approximately 3,260 acres of granted state
tidelands extending from Bucksport to a point two miles north of Eureka Slough.
The City of Arcata has a state tideland grant of about 1,380 acres located
in the northeastern corner of Arcata Bay. The remaining land and water area,
totalling 11,400 acres, is in State ownership as ungranted tide and submerged

lands administered by the State Lands Division.

Water Quality Characteristics

Chemical and Physical Quality

There have been few studies designed to characterize the chemical and
physical properties of Humboldt Bay waters. Information concerning some of
the important factors such as dissolved oxygen, temperature and salinity
has been gathered incidential to other studies and these data are few, scattered
and difficult to relate to an overall characterization. Exceptions include
extensive temperature data collected by the Coast Oyster Company at various
oyster bed locations and the extensive oceanographic survey of the bay conducted
by Humboldt State College Department of Oceanography in 1961-62 (Skeesick,
Humboldt State Library). Because of the systematic manner in which the data
were collected, the results of the Humboldt State College study represents
the best characterization of salinity, temperature and dissolved oxygen of
bay waters available at this time.

The survey, conduéted between September, 1961 and September, 1962, re-
vealed that natural characteristics of water in the bay are guite variable,
undergoing changes in both time and space. The pattern of the qualitative
characteristics analyéed indicated that they were affected by three independent,
variable factors: (1) climatic conditions; (2) distance from the entrance

channel, and (3) quality of ocean water entering the bay.
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The distribution of salinity in Humboldt Bay varies with the season, with

the distance from the entrance channel, and with the quality of the water

entering on the incoming tide. 1In general, relatively high salinities approach-
ing open sea water conditions [ aximum of 34.27 parts per thousand (ppt)] -
occur during the summer and fall months with lower (minimum 28.35 ppt),
more variable salinities occurring during the winter and spring, the latter -
values being influenced by dilution of storm runoff waters. -
Bay water temperatures afe influenced by the temperature of incoming

sea water, the distance from the entrance channel and air temperatures. -
Water temperatures display thé least variability near the bay entrance and

-

are most variable at the point farthest removed from the entrance. In 1961-62,
o
the lowest recorded water temperature was T.08 C (LL,7 F) in January and the highest e
o
was 14.51 C (58.1 F) in April.

The distribution of dissolved oxygen values in the bay is related to the -

oxygen concentration in the incoming water and the mixing process as the water

moves away from the entrance channel. The greatest variation and lowest -
values were usually found nearest the entrance. The lowest dissolved oxygen -
value at the bay entrance was 5.2 milligrams per liter (mg/l) in September
and the highest dissolved oxygen value at this location was 11.0 mg/l in August. -
Sanitary Quality -
A characterization of the quality of Humboldt Bay waters would not be
complete without taking into account its bacteriological content. In sharp -
contrast with the relative lack of physical and chemical data, the bacteri-
ological aspects of Humboldt Bay waters have been studied extensively. Since -
1953 the State Department of Public Health has conducted over 30 water quality -
investigations (Gannon, 1966). These studies have been carried out in accord-
ance with statutory responsibilities related to sewage and waste disposal and bt
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the sanitary control of shellfish. The primary object of these studies is
to determine density and distribution of sewage-born bacteria as they relate
to recreational uses and shellfish culture of Humboldt Bay. Fdr these purposes,
the coliform group of bacteria is used as an indicator since one of the princi-
pal habitats of this group of organisms is the intestinal tract of man.
It is estimated that each person contributes about one hundred and sixty billion
coliforms to municipal sewer systems each day. Therefore, when tests are
properly executed and evaluated, the coliforms serve as a sensitive biological
indicator of the sanitary quality of water. Unfortunately, the coliform
indicator group organisms also include bacteria not related to sewage sources.
Such bacteria originate from the intestinal tracts of waterfowl, livestock
and from the soil.

In general, the highest coliform densities occur during winter months.
These densities are related to heavy rains which cause community sewer systems
to become overloaded and surcharged with -infiltration and storm water.
Consequently, each winter poorly disinfected sewage overflows into tributary
streams and into the bay during and following heavy storms. Winter storms
also saturate the soil with rain, and runoff causes failure and overflow
of septic tank systems. Furthermore, it is during periods of heavy rainfall
that the greatest number of animal-borne and soil-nurtured coliforms enter

the bay.
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NATURAL RESOURCES
Habitat Inventory
The Humboldt bay area, or zone of bay influence, excluding foothills
and forest lands of the upper drainage, encompasses’approximately 37,240 acres
(Plate T). Of that total, 8,775 acres are intensively developed for industrial,
commercial and residential use; hence, their value, insofar as fish and wild-
life are concerned, has been seriously impaired. The remaining 28,465 acres
are important to fish and wildlife to a greater or lesser degree and contain
many different habitat types, which are classified as follows: agricultural
lands, uplands, woodlands, sand dunes, freshwater marsh, salt marsh, intertidal
flats, shallow water bays, tidal channels, deep water channels and Jetties and
reefs (Plate T). The foothill areas and upper portions of the bay drainage
not included in these habitat categories are primarily fir and redwood forests.
Habitat acreages are summarized as follows:
Table 3

Habitat Acreage - Bay Influence Zone

Iype Acres
Agriculture 6,670
Woodland 1,160
Upland 250
Sand Dunes 3,520
Freshwater Marsh 4o
Salt Marsh 600
Shellow Water Bays 6,000
Deep Water Channels 2,000
Tidal Channels 1,000
Intertidal Flats T,200 .
Jetties and Reefs 25
Urban and Industrial 8,775
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Top Photo: Agricultural and undeveloped lands such as Beatrice Flats and the pasture land below Table Bluff
should be protected and preserved for wildlife.

Bottom Photo: Seasonal flooding of agricultural and undeveloped bay area lands creates attractive habitat for
thousands of water associated birds.

Department of Fish and Game Photos
December, 1969 -43-



Agricultural Lands

The total area of agricultural lands within the zone of bay influence
is approximately 6,665 acres. Most of this land occurs where alluvial deposits
have been formed by tributaries to the bay. Other habitat types can be found
associated with the agricultural lands, occurring as islands within, or
as fringe, along the edge of such areas.

The primary agricultural use is livestock grazing. During high use
periods as many as 15,000 head of livestock, primarily cattle, are grazed within
the area. About 15 percent of Humboldt County milk production is from around
the bay. Other uses of livestock are for beef, mutton, wool and hides.

Row crops have been increasing during the past several years. Approxi-
mately L0O acres of potatoes, 300 acres of sileage, 100-500 acres of barley
<r oats and occasionally small plots of carrots, beans, cucumbers, squash,
and cabbage are grown annually on the higher ground. Approximately 60 acres
of cut flowers and bulbs also are produced; but land use for this purpose
appears to be declining.

Most of these agricultural lands were formerly extensions of estuarine
areas and were, before reclamation, salt and brackish water marshes. The lands
are now protected from salt water infusion by a series of dikes. Because
the land surface is near and sometimes below sea level, these lands are periodi-
cally subjected to flooding during the rainy season.

The Arcata bottom lands are mostly pastures separated only by narrow
sloughs. This is the largest tract of unbroken agricultural land in the bay
area and totals approximately 2,000 acres.

The pasture land between Arcata and Eureka is more broken and separated
by groves of trees, patches of brush, and by houses and utility buildings.

There are numerous small waterways, backwaters and sloughs in this area.
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This strip of agricultural land, located between U. S. Highway 101 and the forest-
ed hillside, totals 2,600 acres.

The Elk River drainage enters the bay between Eureka and King Salmon.
Near the Highway 101 overcrossing the stream becomes a tidal estuary. There
are numerous small groves of alder and brush patches with the pastures ex-
tending slightly up onto the hillside. Approximately 865 acres of farm land
are situated along this tributary.

Historically, most of Beatrice Flats and the pasture below Table Bluff
at the south end of Humboldt Bay were salt marsh and now are maintained by
dikes which confine bay waters into several narrow sloughs. Where some of
these dikes have broken the land is returning to salt marsh. Agricul-
tural land in this area totals 1,200 acres. Stands of eucalyptus
have been planted on the low lands. Brushlands occur on the hillsides, and
groves of redwood, Douglas fir, Sitka spruce and cypress are found on the
high ground.

Since the soils and climate of the pasture land do not differ markedly
there is little apparent variety in the vegetation. The vegetation found in
the pasture lands within the area generally varies only in the frequency and
dominance ©of individual plant species. The common plantslére Salina clover,
ladino clover, red clover, orchardgrass, ryegrass, velvetgrass, bentgrass,
water foxtail, water buttercup, water celery, poison hemlock, carex sedge,
quackgrass and silverweed. The clovers are generally more common in the Arcata
Bay area while the sedges, buttercup and silverweed are more common in the

vicinity of South Bay.

Woodlands
Prior to the settlement of Humboldt Bay, woodland habitat covered most of

the hillsides and plains down to the edges of the marshland. Woodlands were

1/ A check list of common and scientific names of Humboldt Bay plants is
appended (Appendix A).
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clearéed for building sites an& to provide lumber. At present, remnants of
the original woodland stands are found only in small isolated groves. A
notable exception is found on the north spit where a strip of woodland occurs
immediately adjoining the ocean beach and dune areas.

Thefe are two types of woodland found in the Humboldt Bay area, lowland
riparian habitats associated with streamside locations and woodlands found
on higher ground with better drainage. The riparian habitats are generally
more dense and impenetrable in aspect and suppoft a somewhat different fauna
than do the upland woodlands.

Riparian woodlands are typified by willow, alder, black cottonwood,
blackberry, salmon berry and Himalaya berry. This type of habitat is found
along most of the permanent freshwater streams and sloughs and on low ground
with poor drainage where grazing is restricted. Riparian woodland is most
common in the lowlands east of Arcata Bay, the Elk River drainage at the
southern edge of Beatrice Flat and along the bayshore of the north spit,
covering a total area of approximately 140 acres.

Other woodlands, which cover approximately 1,020 acres, are located on
the Samoa spit, along the east shore of South Bay, and on Table Bluff and are
comprised of combinations of beach pine, Sitka spruce, Monterey cypress, lowland fir,

Douglas fir, redwood, and the plants of the riparian and upland habitats.

Uplands

The upland habitat type is relatively uncommon in the bay area, occurr-
ing in small disassociated acreages. Common upland plants are wild blackberry,
willow, r§d alder, bayberry, black twin-berry, coyote brush, silktassel and
Indian-plum. In most cases it is a combination of riparian and upland habitat
that pfovides food and cover for populations of small mammals and many species

of bird life.
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On the higher grdund of Indian lsland, Woodley laland, Beatrice Ilat,
areas of Elk River Valley, near waterways and sloughs, and at the edges or
pastures east of Arcata Bay, upland habitat occurs in small plots. These
areas are visible as areas of darker vegetation among the pasture lands
and adjacent to woodlands. Commonly the vegetation is blackberry and coyote
brush with other less common and less noticeable plants among them.

Together with the ungrazed grasslands and dikes, brushlands constitute
the upland habitat. In its many forms.varying amounts of this habitat are

found throughout the bay area, totalling about 250 acres.

Sand Dunes

The sand dunes extend along the entire ocean beach, cover most of the south
spit, a large part of the Samoa Spit and areas near King Salmon and the
mouth of Elk River. Plant cover is quite variable but consists primarily
of European dunegrass, beach strawberry, bush lupine, dune tansey and sand
verbena. A number of other small grasses and forbs are found on all but the
most unstable parts of these dunes.

On the north jetty the woodland and upland type habitats form an ecotone
with the sand dunes. In these areas such plants as beach pine, silk tassel
and blackberry are common.

The acreage of sand dune habitat totals 3,520. It is one of the more

noticeable habitat types and is one of the most valuable for upland game species.

Freshwater Marsh

The flat pasture lands surrounding the bay are interlaced with shallow
drainage ditches and borrow pits, which together with meandering courses
of the various streams flowing into the bay create a myriad of freshwater

marsh habitats. During the relatively dry summer months this habitat type

L7~



is confined to the limits of the stream banks; however, with the arrival of
winter rains the waters extend out over the lowlands and create additional
areas of freshwater marsh.

Plants common in the freshwater marshes of Humboldt Bay are creeping
spikerush, bulrush, saéo pondweed, widgeon grass, water naiad, arrow grass,
and saltgrass. Humboldt Bay marshes are generally highly productive of wild-
life food and possess a‘wide variety of plant species. The seasonal fresh-
water marshlands are pr%marily flooded paéture lands that support plant
species typical of most low lying pastures in Humboldt County.

Permanent freshwater marshes are found at the southeast end of the bay
in the Salmon Creek and Elk River drainages extending into the area known as
Beatrice Flat; between the cities of Eureka and Arcata in the flats east of
the bay; and in the bottomlands to the north of the bay extending northward
nearly to the Mad River and along the Mad River Slough. There are small ponds
near the north end of the south spit, at the south end of the Samoa Spit,
and near Buhne Point on the east edge of the bay. These ponds are each about
one acre when full.

There are ponds throughout the agricultural land which are flooded season-
ally at the discretion of the landowners. The location of these ponds varies
according to the location of check dams constructed by the landowners and the dams
are frequéntly washed out by fiood conditions in mid-winter.

The pefmanent and semi-permanent freshwater marshes total approxi-
mately 4O acres. The fact that this habitat is well distributed
throughout the area greatly enhances its value and creates the impression
of abundance. The seasonal freshwater marsh, dependent on rainfall and stream
flows, mgy increase the freshwater marsh total by approximately L0OO acres

during the winter months.
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Top Photo: Salt marsh such as that along Mad River Slough is critical habitat for many Humboldt Bay
area wildlife.
Bottoni Phato: Intertidal mudfiats are probably the most important habitat type in the bay area.
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Salt Marsh

The salt marsh habitat type occurs only in remnant stands along the
perimeter of the bay, in tidal tributaries and on islands within the bay.
The dominant plant cover is composed primarily of cordgrass, pickleweed,
and saltgrass. Other plants common iﬁ this community are marsh rosemary,
gum plant arrow grass, salt rush and jaumea.

The original salt marsh, prior to the period of land reclamation,
is estimated at 7,000 acres. Most of the present agricultural lands in tlhe
Arcata Bottoms, Jacoby Creek, Eureka Slough, Elk River and Beatrice Flatls
areas were salt marsh before that time. The loss of this habitat type is
continuing at an alarming rate. The total salt marsh remaining is esti-
mated at 600 acres.

The largest single tract of salt marsh is on Indian Island, which
lies north and west of the city of Eureka and contains 200 acres of habitat.
A smaller salt marsh of about 10 acres known as Daby Island lies between
Indian Island and Eureka Slough.

The 70 acre Eureka Slough marsh extends from the mouth of Eureka Slough
north to the Arcata Redwood Mill along the east side of Arcata Bay.

The Jacoby Creek salt marsh also lies along the east shore of Arcata
Bay. It extends from Brainards Cut north to the Arcata oxidation pond and
covers about 25 acres.

Mad. River Slough contains a number of small salt marsh islands ranging
from less than 1 to 50 acres. In combination, these islands and the marsh
areas ‘along the edge of the slough are approximately 100 acres.

Adjacent to the mouth of Mad River Slough there is a salt marsh of

about 35 acres. This drea was diked at one time but erosion and tidal action
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have broken down the old levees allowing salt water intrusion. The marsh,
although recovering, still shows the scars of past activities by man.
Small, isolated patches of salt marsh, generally less than an acre, are found
in other areas along the perimeter of Arcata Bay. The combined size of these
isolated patches is less than 100 acres.

In South Bay, salt marsh habitat types are confined to small islets
or narrow edge cover along the shoreline and tributary sloughs. They total

approximately 100 acres.

Shallow Water Bays

Approximately 6,000 acres are classified as shallow water bay. This
habitat type is most common in Arcata and South bays. Although these areas
are shallow the bottom is rarely, if ever, completely exposed at low tide,
thus separating them from the adjacent mud flats as a distinct habitat type.

It is the shallow water bays that produce the vast majority of eel
grass, which is so important to black brant and other waterfowl species
(Plate 8), Eel grass growth in these areas, except where oyster culture has
disturbed it, is so dense that boat passage through the beds is extremely

difficult.

Deep Water Channels

Deep water channels are defined as those areas of the bay that are main-
tained for shipping and other commercial uses. The depths may vary from 5
to 30 feet below mean lower low water levels. The channels are periodically
dredged and the shoreline is usually extensively developed with port facili-
ties, marinas, mills, terminals, fish processing plants and storage areas.
Deep water channels extend from Fields Landing in South Bay to the north
end of Indian Island in North Bay. At present there are approximately 2,000

acres of this habitat type.
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Filamentous green algae, brown algae, sea lettuce and occasionally eel
grass are about the only vegetation found in these deeper waters. Since
dredging disturbs the bottom flora, most of the above named species, with the
exception of the filamentous algae, occur only along the edges or other un-

disturbed portions of the channels.

Tidal Channels

The tidal channels differ from deep water channels in that they are gener-
ally more shallow and occur naturally. Location and depth is determined by
tidewater action, tributary flows, water velocity and siltation. Tidal channels
are not dredged or otherwise substantially altered directly by man except
for tributary sloughs which are confined by dikes.

Within the bay itself these channels occur as a network within the
mudflats and relatively shallow waters of Arcata and South bays. FEel grass
grows in dense stands in and along the edges of many of the tidal channels,
particularly in South Bay.

The tributary sloughs are tidal channels quite different in character from
those found within the bay. They meander through agricultural lands adjacent
to the bay and are confined by dikes to prevent flooding. During low tides
a portion of the mud bottom of these sloughs is exposed. Because the tribu-
tary slough water is mixed with incoming fresh water it is less saline than
bay water. As a result, associated vegetation along the tributary channel
edges is more varied than that found in the bay itself.

Common plants in the less saline portions of these sloughs include creep-
ing spikerush, widgeon grass, sago pondweed, and bullrush. Where the water
is more saline the common edge cover is composed of chordgrass, arrow grass,

saltgrass, and pickle weed.
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In the upper reaches of the tributaries, where salt water seldom
penetrates, the vegetation is composed of typical freshwater plant species.
The major tributary slough systems are Mad River Slough, Jacoby Creek,

Fay Slough and Eureka Slough in Arcata Bay, Elk River on the deep water

channel, and Beatrice and Hookton Sloughs in South Bay.

Intertidal Mud Flats

Much of the bay is composed of intertidal mud flats which are fully
exposed at low tide. At high tide the flats are entirely covered by water.
The total varies, according to the extent of tidal fluctuation; however,
the average is about 7,200 acres. The largest areas of intertidal flats
are located in Arcata and South bays (Arcata Bay - 4,600 acres, South Bay -
2,600 acres).

Intertidal flats are of two distinct types described as high and low
mud flats (see Geology and Soils). Low mud flats are characterized by an
irregular surface configuration superimposed on a gradual contour. The
irregularities are formed by small hummocks separated by shallow water depres-
sions and small channels. In the water filled depressions and along the tran-
sition zone between the mud flats and shallow water bays, eel grass and widgeon
grass grows in small clumps and larger beds. Widgeon grass grows in associ-
ation with eel grass in the depressions. Other plant life is limited to
several species of algae including Smithora naiduy, Enteromorpha sp. and
Polysiphonia sp. During the summer algae blooms of Enteromorpha may cover
the mud and eel grass in dense layers.

The high mud flat is extremely smooth and gently contoured, transected
at wide intervals with tidal drainage channels. The only plant life normally

found here is algae of species listed for the low mud flat type.

-5k~



The mud flats are rich in the invertebrate life upon which moust. o' the
avian wildlife of the bay is dependent. Most invertebrates occur
in the top 6 inches of the strata with approximately 97 percent being found
in the upper 2 inches (Holmberg and Carrin, 1970). The species and numbers
of invertebfates present are determined by the sediment composition and lo-
cation in relation to tidal submergence time. As a wildlife habitat the in-
tertidal mud flat is probably the most important area in the bay. The total

bird days use recorded here surpasses that on all other habitat types.

Jetties and Reefs

These artificial habitats result from man's activities in improving
navigation at the bay entrance or in attempting to experiment with and develop
artificial reefs that will attract and hold desirable sportfish. The north
and south Jetty, which guard the entrance channel, are approximately 1.2
and 1.5 miles long respectively. Until recently these jetties were composed
of quarry rock. Today both jetties are covered by specially designed concrete
forms designed to resist wave action and current. Approximately 20 acres
of habitat for such fish as kelp greenling, striped seaperch and redtail surf-
perch have been established by these Jjetties.

Artificial reefs have been popular in California for many years and in
1968 a reef was constructed in south port channel of South Bay. Discarded
truck tires were banded together in groups of three and four and depositied
in water of 22 ft. depth at mean low water. The reef is approximately 90 ft.
by 24 ft. Studies by Humboldt State College students have shown that the reef
attracts a variety of marine plants, invertebrates and tfish, such as rocktish

and kelp greenling which prefer rocky habitat.
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Wildlife

Humboldt Bay is one of the most important estuarine areas of the Calif-
ornia coast in terms of wildlife resources. It is second only to San Francisco
Bay in the variety and numbers of wildlife species which use it annually.
The bay forms a vital link in the chain of coastal wetlands which extend
from the Arctic Circle to South America and provide habitat essential to the
survival of migrating and wintering water associated birds. In addition,
it supports large numbers of resident birds and mammals throughout the year.

Many species are dependent on such bays and their environs. Other
species not dependent on the bay specifically, find conditions suitable
in surrounding open space areas with diverse habitat types. Over 250 species
of birds have been recorded in the general area of Humboldt Bay (Harris and
Yocum, 1973). Many are common residents or migrants while others occur only
rarely. Lists of birds that may be seen in and around Humboldt Bay are appended.
These lists include only the more common species and those of special interest,
and are not intended as complete check lists (Appendix B).

The value of Humboldt Bay to wildlife is substantially increased
by the proximity of the Eel River Delta with its agricultural and marsh lands,
and other nearby coastal lagoons. Wildlife utilization patterns indicate
a general interchange of birds between the bay, the Eel River Delta and the
lagoons. This interchange occurs as the birds move to adapt to chang-
ing climaetic and tidal conditions, and to make use of available food sources.

Local wildlife populations, particularly bird species, undergo dramatic
seasonal fluctuations. The highest numbers and greatest variety occur during
the fall and winter months when migrant birds appear. Their numbers are con-
stantly changing as new birds arrive and others depart. Populations are gener-

ally more stable and at much lower levels during summer months. In order to
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determine the numbers and varieties of wildlife which use Humboldt Bay, the
Department conducted monthly aerial census flights over a three-year period
beginning in October of 1967 and extending through September of 1970 (Ap-
pendix C). Aerial census is only effective for determining water-associated
wildlife use and cannot be used for land species which are found in heavier
cover and are more widely scattered. TFor this reason, no population figures

are available for the latter species.

Mammal. s

At least 50 species of mammals are found in the Humboldt Bay area (Ap-
pendix D). The mammals can be broadly classified as marine and terrestrial
species. The marine species, including the sea lions, seals, dolphins and
porpoises, inhabit the sea and salt water areas of the bay and its tribu-
tary sloughs. All are migratory and local populations fluctuate.

The Pacific harbor porpoise is a regular visitor but is not normally
found in large numbers and is the only porpoise which commonly uses the Hum-
boldt Bay. It is usually seen in the deep water channels and spends its entire
life in the water. Dolphins, similar to the porpoise in appearance and habits,
are seldom seen in the bay but are present offshore. The common dolphin and
the Pacific bottlenose dolphin occur along the Humboldt coast.

Unlike dolphins and porpoises, the seals and sea lions leave the water

for short periods of time. They "haul out"

on land to rest and to give birth
to young. They are usually seen close to the coast at times may move some
distance offshore. The Steller sea lion and occasionally the California sea
lion are seen in the Humboldt Bay area. They are more commonly seen in the

ocean but do use the bay, and sometimes venture some distance inland through

tributary streams and sloughs.



The harbor seal is by far the most common marine mammal of Humboldt Bay.
Large numbers of these animals can be seen at low tide on hauling areas in
North and South Bay. Peak populations occur from February to August. Over
500 geals have been counted in a single day. Humboldt Bay is a favored
pupping area for these animals.

Most terrestrial mammals are not associated directly with the bay but
utilize the adjacent upland areas. One exception is the river otter. Although
the otter is generally more at home in the fresh water of tributary streams,
it is sometimes seen in the bay and sloughs. The beaver, another mammal of
aquatic habits, occurs in the Mad River drainage and as a transient in some
freshwater streams flowing into the bay.

Other furbearers found within the study area include the gray fox, coyote,
bobecat ,rinegtail cat, raccoon, striped skunk, spotted skunk, mink, weasel
and badger. The pine marten and possibly the fisher may inhabit higher ele-
vation forests in the upper reaches of the drainage; but, if so, they are quite
rare.

The most common big game animal is the blacktail deer. They are most
numerous in the foothills adjacent to the bay but also occur in the lowland
agricultural areas, within the city limits of Arcata and Eureka, and on Gunther
and Woodley Islands. Deer somtimes can be seen swimming between the two
islands and the mainland. Another big game animal, the black bear, ranges
throughout the forested areas of the Humboldt Bay drainage, but generally dces
not appear in the more developed areas immediately surrounding the bay.

The mountain lion inhabits similar habitat in the upper portions of the drain-
age but is much less common and rarely seen.

The blacktail Jack rabbit, brush rabbit, gray squirrel, flying squirrel,

chickaree and many other rodents and small mammals occupy various habitat types
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of the bay area. OSome are small game and provide hunting opportunity, others are
seen and enjoyed by recreationists and all are part of the complex food chain
which supports the higher forms of flesh-eating birds and mammals of the eco-

system.

The most spectacular wildlife forms of Humboldt Bay are its birds. Each
fall and winter millions of migrating birds pass along the California coast
on their way southward to warmer climates. Most pause to rest and feed on,
or adjacent to, the bay for varying periods of time. Others may spend the entire
winter locally without moving further south. It is during this season that
the area becomes a popular attraction for both hunter and nature enthusiast.
In addition to the seasonal migrants, the Humboldt Bay region supports a vari-
ety of resident birds.

For the purposes of this report the avian species may be broadly classi-

fied into three divisions: the land birds, raptors and water-associated birds.

Land Birds

The land birds are generally found in agricultural areas and uplands
and are not dependent on the bay to any great extent. Although they display
a wide variation in appearance, all have developed certain similar charac-
teristics which make them well suited for living in this particular environ-
ment. The predominant forms in terms of numbers and varieties are the song-
birds. Over 80 species are known to occur within the bay's drainage area.
Sparrows, thrushes, flycatchers, wrens, larks, warblers, finches and Jjuncos
are examples of this group. Some are residents while others are migratory.
A wide variety of other land birds including crows, ravens, Jjays, woodpeckers,

flickers, swallows and hummingbirds are common residents or migrant visitors.
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Upland game birds which inhabit the area include the valley quail, mountain
quail, blue grouse, ring-necked pheasant, mourning dove and band-tailed pigeon.
The band-tailed pigeon and mourning dove are summer residents and usually move
south in the winter. The others are permanent residents. All of these birds

are hunted during the legal season and provide many days of hunting recreation.

Raptors

The raptor group is composed of eagles, hawks, falcons, ospreys, kites,
vultures and owls. Within the avian class these birds of prey represent the
top of the food chain.

The largest of the local raptors are the eagles. Two species, the
bald eagle and golden eagle, occur here, although sightings of either are
becoming increasingly rare. The golden eagle is usually seen inland while the
bald eagle is more closely associated with aquatic or marine habitat.

The buteos, or broad-winged hawks, are the raptors most often seen.

They are easily identified by their large size and their habit of soaring lazily
overhead or perching on power poles along roadsides. The red-tailed hawk is

by far the most common species but the rough-legged, ferruginous, red-shouldered
and Swainson's hawk also are found here. These hawks feed almost entirely

on rodents and other small mammals.

The accipiters, more secretive birds and seldom seen even though some
species are fairly common, are smaller than the broad-winged hawks and have
short, rounded wings and long slender tails. These birds dO not soar and
are not often seen in open country. They frequent wooded areas where they
prey on small mammals and birds. The goshawk, Cooper's hawk and sharp-shinned
hawk are members of this group.

The falcons are typified by long pointed wings and rapid flight. Four

species occur in Humboldt County. The most common is the sparrow hawk,
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a small bird at home in many habitat types but most often seen in agricul-
tural areas. The pigeon hawvk is similar but slightly larger and much less
common. The prairie falcon is rare but local sightings are occasionally
reported. One of the rarest of California's birds is the peregrine falcon,
or duck hawk. Once common over most of North America, its numbers have been
reduced to the point where its future is uncertain. In the past this bird
nested along the North Coast but it is now seen only rarely. Only two pere-
grines were recorded during the three years of census counts on Humboldt Bay.
Falcons feed on insects, and small birds and mammals.

The harriers are slender hawks with long, rounded wings and long tails.
They search for food, primarily rodents, by gliding swiftly a few feet above
the ground. This group is represented locally by the marsh hawk, which is
most often seen in open agricultural areas, marshlands and along the sand dunes.

Of all the members of the hawk family, the osprey is the most dependent
upon the bay. A fish diet ties it closely to large streams or bodies of water.
Several pairs nest within the bay area.

Until a short time ago the white-tailed kite was considered to be compara-
tively rare, but now is increasing in numbers. Although it is still not
considered common along the North Coast, the kite is regularly seen here.

The white-tailed kite is the only member of the kite family represented in
California.

The turkey vulturevis common in all habitat types. Like the broad-winged
hawks, it spends most of its time soaring slowly through the air looking for
food. It does not kill its own prey but feeds exclusively on carrion. In
winter many vultures move south to warmer climates.

The owls are very similar in many ways to the hawks and perform the same

function within the ecosystem. Like other raptors they have hooked beaks
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and sharp talons for capturing and feeding upon prey species and occupy the
same level of the food chain as the hawks. However, hawks are diurnal or
daytime feeders and owls are primarily nocturnal, becoming active only trom
evening to early morning hours.

There are 9 species of owls relatively common to the Humboldt Bay area.
The largest is the great horned owl with a wing span of up to 60 inches.
The smallest is the robin-sized pygmy owl. One of the most frequently seen
owls is the barn owl, a common resident of agricultural areas. Others include
the screech owl, long-eared owl, short-eared owl, spotted owl, burrowing
owl and saw-whet owl. A very rare visitor, the snowy owl has been recorded
at Humboldt Bay on several occasions. This bird is normally a resident of

arctic regions.

Water Associated Birds

Humboldt Bay, as an ecological unit, is most important to the water
associated birds. Without the bay and other similar areas of habitat along
the coast, many species could not survive. For this reason, emphasis is placed
on these birds and their life requirements.

The water associated birds have developed very specialized morphological
characteristics which enable them to utilize an aquatic, freshwater or marine
environment. Hence, these birds are very efficient at utilizing various seg-
ments or micro-habitats within this type of environment. Unfortunately speci-
alization leads not only to biological efficiency, but also to greater species
vulnerability to habitat change. Thus, man's activities in altering the land
to suit his own desires have seriously affected many populations of water
associated wildlife. Some are near extinction, others are threatened and

many are greatly reduced in numbers.
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Although many water birds have certain structural similarities, as a
group they exhibit a great deal of diversity in size, form and habits. They
include nine orders of birds and are represented by over 100 species in the
Humboldt Bay area. The various species may be grouped logically according

to their relationship with each other and/or the habitat which they occupy.

Waterfowl

A1l species of waterfowl, which include the ducks, geese and swans, be-
long to the order Anseriformes. They are all migratory birds and, although
many nest locally, the vast majority are fall and winter visitors which nest
as far north as the Arctic Circle. From many years of leg-banding returns,
the patterns of waterfowl migrations in North America have been well defined.
Basically there are four major paths or flyways, which these birds follow
in their seasonal movements. These paths are known as the Atlantic, Missi-
ssippi, Central and Pacific flyways.

The Pacific flyway extends from Alaska to South America and includes that
portion of the United States which lies west of the Rocky Mountains. Most of
the birds using this flyway are produced in Alaska or western Canada. They
winter in the United States, Central America and South America. The impor-
tance of California's wetlands to waterfowl in this flyway is demonstrated
by the fact that approximately 68 percent of the entire Pacific flyway popu-
lation of ducks and 83 percent of its geese winter in California.

Within California most waterfowl follow one of three primary migration
paths (Plate 9). The route which extends from the Tule Lake area south through
the Central Valley is the most important in terms of the total numbers of birds
using it. ©Second in importance is the coastal route used mostly by pintails,
widgeon, brant and the diving ducks. The third route passes along the east

side of the Sierra Nevada Mountains.
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The breeding grounds of the Pacific flyway waterfowl in Alaska and
Canada have suffered less from man's interference than those of other major
flyways. And, efforts of the Canadian government and conservation organi-
zations have resulted in a breeding territory far greater than the area avail-
able as wintering grounds. In California these wintering grounds are estimated
to have been originally about 5 million acres in size. Today less than 500
thousand acres remain. The future of waterfowl populations within this flyway
obviously depends on how man affects the remaining habitat, particularly in
this state and in the Alaskan and Canadian breeding grounds.

There are 22 species of ducks which commonly use Humboldt Bay. Although
all are closely related and bear many similar characteristics, they are often
quite dissimilar in their feeding habits and habitat preference. In general
they can be classified as puddle ducks, diving ducks and fish ducks. The
more common puddle ducks include the pintail, widgeon, mallard, gadwall, green-
winged teal, cinnamon teal and shoveller. Widgeon, or baldpates, are the
most abundant species visiting the bay area and generally comprise about
50 percent of the total waterfowl numbers during winter months. Pintails
also arevabundant and are second only to the widgeon in total numbers. Pin-
tails are early migrants and begin to appear as early as August. Relatively
high populations of shovellers and green-winged teal occur at certain times
but their numbers may fluctuate a great deal from month to month. Mallard & gadwall
populations are not usually large but are present the year around and nest
locally. The cinnamon teal also nests here and is seen most commonly during
spring and summer months.

The puddle ducks feed predominantly on aquatic vegetation or agricultural
crops. While feeding on submergent vegetation they do so in areas of shallow

water and do not dive below the surface as do the diving ducks and mergansers.
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Although the puddle ducks can be seen in large numbers on the open water of

the bay, food habits studies indicate that they do most of their feeding in

the freshwater marshes and agricultural lands adjacent to the bay (Appendix E).

The one major exception is the widgeon which feeds extensively on eel grass.
Other important puddle duck food plants are barley, prairie bulrush, creep-
ing spikerush, widgeon grass, pondweed, buttercup, saltgrass and clover.
Animal matter is taken to a lesser or greater extent according to species.
Green-winged teal and pintails tend to consume more animal foods than do
the others. ©Small clams, mollusks, arthropods, gastropods and insects are
the principal animal organisms taken.

The common diving ducks of Humboldt Bay scoters, scaup, canvasbacks,
redheads, buffleheads, ring-necked ducks, golden-eyes and ruddy ducks.
Scoters (3 species) occur in the greatest numbers. Scaup are next in order
of abundance and are probably the most important local diving duck in terms
of hunting use. Two species, the greater scaup and lesser scaup, are found
here. They are so much alike in appearance no effort has been made to se-
parate them for census purposes, however, the greater scaup is probably the
most abundant (Yocum and Keller, 1961). Canvasbacks, redheads, buffleheads
and ruddy ducks also occur in fairly high numbers. The American goldeneye,
Barrows goldeneye and ring-necked duck are less common. Like the puddle
ducks, most divers are winter migrants that spend the summer in more northern
latitudes. None is known to nest locally.

Ducks of thié group obtain food by diving beneath the water surface.
Some are capable of diving to depths of 20 to 30 feet or more, although most
feeding is done in more shallow water. Food habits between species vary con-
siderably.i/ The ruddy duck, for instance, locally consumes aquatic vege-
tation, while the scoters take animal organisms almost exclusively. Dietary

preferences of individual species may vary from location to location as

1/ Appendix E
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Top Photo: During the winter black brant occur in large numbers on Humboldt Bay and offer fine hunting
opportunities.

Bottom Photo: The common egret is one of the bay’s more spectacular and beautiful resident wildlife species.
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determined by food avallabllity. In general, however, divers Lend ta comnme
more anlmul matter than do puddle ducks.

Shallow water areas and mud flats of the bay are main feeding grounds
of diving ducks. The many small marine organisms located in the substrate
provide over 70 percent by volume of the food items consumed (Appendix F).
Another important source of foocd, for the diving species that also utilize
aquatic vegetation, are the many small freshwater marshes adjacent to the bay.
Very few of the divers use agricultural crops as food.

All three species of mergansers or fish ducks, the American, red-breasted
and hooded, are represented in Humboldt Bay. Both the red-breasted and Ameri-
can are common; the latter nests locally. The hooded merganser is not ofﬁen
seen. Mergansers feed almost entirely on animal matter. ©Small fish comprise
the bulk of their diet along with various mollusks, crustaceans and insects.
Mergansers pursue and capture their prey underwater and they are at home in
the bay, on the ocean or in tributary streams, wherever sufficient food of
the proper kind is available.

The Pacific black brant is a unique species among waterfowl. It is
smaller than most geese and is strictly maritime in its habits. The brant
nests in arctic regions of the coasts of western Canada, Alaska, and Siberia.
A portion of this population moves down the Asian coast to winter and the
remainder flies south along the west coast of North America. Coastal bays
and estuaries of California and Mexico constitute the principal wintering
grounds for these birds. A major share of the entire Pacific flyway popula-
tion utilizes Humboldt Bay at some time during winter migration.

In the fall most brant pass through the local area, pausing only for short
periods of time to rest and feed, and then moving on south. In late December

they begin to return in large numbers. Many stay in the bay until late April
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or early May and then continue their northern Journey to ancestral breeding
grounds. At their peak local brant populations may exceed 100,000 birds.
Brant food habits are much more restricted than those of most other water-
fowl (Appendix E). They feed almost exclusively on eel grass, a maritime plant
- which grows in shallow water areas of coastal bays from Mexico to Alaska.
The destruction of eel grass beds by dredging, siltation and pollution, in
other bays along the California coastline; has drastically reduced the winter
habitat available to brant, and caused their disappearance from many areas
where they were formerly common. For short periods, when eel grass is not
available, brant will subsist on grasses from agricultural lands adjacent to
the bay.

The appearance of geese other than brant is rare. However, Canada geese
(including sub-species), snow geese, Ross's geese, white-fronted geese and
emperor geese have all been recorded. Apparently geese were more common in
years past when more cereal grains were grown locally. Their preference for
grain usually attracts them to areas where such crops are cultivated. It is
conceivable that geese would become more common if grain acreages were increased.

The swan is the largest and bne of the most beautiful members of the
waterfowl family. It is the whisfling swan that nests in the remote arctic
regions of western Canada and Alaska, that visits the bay area each winter.
They migrate south to spend the fall and winter months along the west coast,
principally in California. Their arrival is usually in late November or
December. They remain until March and then return to the breeding grounds.
From 500 to 1,500 swans winter in the Humboldt Bay-Eel River area. They feed
on vegetation from pasture lands and freshwater marshes, primarily in the

Beatrice Flats adjacent to South Bay and, very rarely, in the bay itself.
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- Although the Humboldt Bay area is not generally considered as a major
waterfowl breeding ground, a substantial number of birds are produced.
Species which have nested locally include wood ducks, American mergansers,
pintails, shovelers, mallards, and cinnamon teal. However, local breeding
activity-by other than mallards, cinnamon teal and American mergansers is
described as rare. The latter bird usually nests along tributary streams
and broods are not seen commonly in the bay proper. The number of mergan-
sers produced within the bay's drainage basin probably is not high.

The most important local breeders are mallards and cinnamon teal.
Nesting activity 1s confined primarily to the agricultural lands and associ-
ated freshwater marshes and sloughs adjacent to the bay. Most nests are
located along these water courses within a few feet of the water. Approxi-
mately 8,000 acres of suitable nesting habitat are available within the bay
area (Plate 10). Humboldt Bay waterfowl nesting studies conducted by Wheeler

and Harris (1970) in 1964 and 1965 indicate a significant annual production

(Table k).

Table U4

Estimated Duck Production, Humboldt County, California, 1964-1965

Estimated number Estimated number of

of broods produced ducklings produced
1964 1965 1964 1965
Mallard 205 183 902 880
Cinnamon teal 86 38 k91 221
Total 291 221 1,393 1,101

~70-




PLATE 10

HUMBOLDT BAY WATERFOWL NESTING
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Waterfowl populations locally are véry dynamic and fluctuate almost daily
as birds trade back and forth between Humboldt Bay and other nearby areas.
During the day many waterfowl rest on opeh water. At night they may move
to freshwater marshes or pasture lands to feed. Storms may bring new arrivals
from the north or cause local birds to leave the area and move further to the
south. During any given time period these changing conditions may affect the
total numbers present or alter their species composition. Hence, it is diffi-
cult to say exactly how many individual birds use Humboldt Bay any given year;
however, the total undoubtedly is quite high.

Even though the number of individual waterfowl which visit the bay cannot
be accurately determined, the total waterfowl use annually can be defined in
terms of bird days use. A bird day use represents 1 bird present for 1 day.
Ten birds present for a 5-day period could therefore be expressed as 50 bird
days of use. The average monthly population from 1967 to 1970, as determined
by aerial census, was 15,875 birds. The total annual average for the three
year period therefore is computed as about 5,79h,375 waterfowl days use (Appen—
dix F). Only 5 percent, or 289,719 days use, occurred during the months of
May, June, July and August. The remaining 95 percent, or 5,504,657 days use,
occurs between the months of September and April when winter migrants are pre-
sent.

Arcata Bay supports over TO percent of the duck use with South Bay receiv-
ing less than 30 percent. Only about two percent of the duck use occurs
in the channel between the two bays. South Bay is by far the most important
brant area. Over 90 percent of the brant use is recorded there, the balance

in Arcata Bay.
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Shorebirds

Shorebirds belong to the order Charadriiformes. There are five families
and at least 31 species represented locally. Some twenty species are considered
common. Many others are less abundant but are seen on the bay regularly.

A few are occasional or rare visitors. All share certain similar character-
istics, but individual species vary considerably in size, color and external
features. Some are no larger than sparrows, others much larger. Most shore-
birds tend to be drab in color but a few, such as the avocet, exhibit striking
color contrasts. The most common Humboldt Bay shorebirds include the dunlin,
western sandpiper, least sandpiper, black-bellied plover, short-billed dowitcher,
sanderling, willet, marbled godwit, black turnstone, killdeer, northern phala-
rope and the common snipe, which is a popular gamebird.

Like the waterfowl, shorebirds follow well established flyways between
breeding and wintering grounds. Although a few nest in the northwestern
United States, the majority is produced in Canada and Alaska. Some migrate
through inland areas but the greatest numbers travel along the coastal zone.

The primary wintering grounds are the coastal bays and estuaries from California
to Central America. Humboldt Bay historicelly has been known as one of the

most important shorebird concentration areas in California. Continuing en-
croachment by man and his developments on other winter habitat throughout

the state has increased the importance of Humboldt Bay to shorebirds.

There are five general habitat types which shorebirds frequent. The most
important type in terms of food production and total use is the intertidal mud
flat. Shorebirds move to these areas as soon as the tide begins to recede,
following the waterline out. At low tide, when the flats are completely
exposed, thousands of birds can be seen moving about probing the soft mud
for food organisms. On the rising tide they move shoreward again, staying just

ahead of the incoming water.
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When forced to leave the bay by high water, shorebirds move to adjacent
agricultural lands and their associated freshwater marshes. The greatest utili-
zation of this habitat type for feeding purposes occurs when pastures are wet
from rains and flooding. Ocean beaches also provide feeding opportunities
for some species. For resting and roosting habitat large numbers of birds use
the salt marshes along the bay's perimeter. These salt marshes also are
used for feeding to some extent.

Shorebirds feed almost exclusively on animal organisms. The bulk of their
diet is composed of small clams, gastropods and other mollusks, arthropods,
insects and worms. The intertidal flats provide a wealth of such food items
which explains the extremely heavy bird use on these areas. On an acre for
acre basis no other habitat type approaches the mud flat in shorebird food
production.

Most shorebirds have developed characteristically long legs and bills
in proportion to body size. The long legs and toes enable them to move freely
about in shallow water and soft mud. They probe with their bills into the
substrate searching for food items. A few species, including phalaropes,
avocets and stilts, swim readily and often skim the water surface for small insects
or other floating animal life.

During the summer months small numbers of non-breeding shorebirds are pre-
sent in Humboldt Bay. Migrant birds from northern breeding grounds begin to
arrive as early as late July. Local populations reach their highest numbers
from September through April when the daily average is in excess of 26,000
birds;J The total annual shorebird days use averaged 7,092,315 for the period
October 1967 through September l970£leecause of the small size of many species
and their habit of using salt marsh and agricultural areas where cover makes
them difficult to see, many birds are not counted during census flights. There-

fore, it is assumed that actual populations are much higher than recorded.

1/ Appendix C, Table 2; 2/ Appendix C, Table 1
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Arcata Bay consistently harbors the greater numbers of shorebirds.
The large expanses of mud flats and the particular substrate composition found
there are highly productive in food organisms shorebirds require. South Bay

is also important but does not approach Arcate Bay in total bird days use.

Wading Birds

Some of North America's most beautiful birds are included in this cate-
gory. They are members of the order Ciconiiformes which includes herons,
ibises and related species. In Humboldt Bay they are represented only by the
heron family; common species are the blue heron, black-crowned night heron,
green heron, common egret and American bittern. Two other species, the snowy
egret and cattle egret, also occur here but are not common. Although some
wading birds migrate to some extent, most of those that use the bay area
are year-round residents of the North Coast.

Several of the wading birds were almost exterminated during the early part
of this century, because their plumage was in great demand for women's hats.
One of the nation's earliest conservation movements was initiated to save
these birds. National legislation provided protection that eventually brought
their numbers back. Today they are still protected by law but are faced with
new threats posed by pollution, pesticides and loss of habitat.

The wading birds have extremely long legs and wide toes adapted for moving
in shallow water and mud. Most have long necks and their bills are long and
sharp for grasping prey species. The primary visible differences between
species are in size, color and habits.

The food habits of the waders are similar for all species. They feed
primarily on small fish, crustaceans, amphibians and other water associated
organisms. The blue heron and common egret also may feed on small mammals

and reptiles.
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The most important feeding areas for the blue heron, common egret and

night heron are the large shallow water areas of Arcata and South Bay, the

-
salt marshes, freshwater marshes and agricultural lands. The green heron

prefers the salt and freshwater marshes, and tributary streams. The bittern -
is found only in the dense cover of salt marshes, freshwater marshes and along

the edges of streams and sloughs. -

Humboldt Bay is the most important area of northwestern California insofar -
as maintaining wading bird populations is concerned. It is doubtful if any
other estuary in California, with the exception of San Francisco Bay, supports b
populations which surpass those found in Humboldt Bay. The average annual
b<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>