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Restoring Marshes

on San francisco Bay
NADINE HITCHCOCK

Tolay Creek

PAUL SHEFFER

ACK IN THE 19605, HARDLY ANYONE WOULD HAVE IMAGINED

that the U.s. Army Corps of Engineers would one day be working to
improve living conditions for disadvantaged marsh rodents and birds.

Except for a few ecopoets and visionaries, nearly everyone saw open
acreage around San Francisco Bay as prime real estate. Marshes were being

filled to create more land for roads and buildings. Some people still referred
to unrestrained urban growth as progress.

Nearly four decades later, a radically different future is unfolding for San Francis
co Bay. Although the human population has kept growing in the nine-county Bay
region, so has appreciation for the Bay as a natural and economic asset. Today's idea

of progress includes an improved quality of life, with clean
er air, healthy Bay waters, more parks and trails along the
shore and in the hills, and sufficient habitat for the region's
abundant wildlife.

In all Bay counties, work is under way to protect open
space for farming and recreation and to repair damage
inflicted in darker days on streams and, especially, marshes.
Slowly, the tides are being readmitted to shorelands that
had been diked or filled. The aim is to benefit many species
and to provide more effective flood control.

In San Francisco, Crissy Field is being transformed into a
great beachfront park, which will include 20 acres of tidal
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Fishing from the Vallejo Pier, one of 50 public fishing piers on the Bay
JAY JONES

Will Travi~ executive director,

the 21st century."

economic prosperity

witt be bUitt in

BCDC

protection is

the foundation

upon which

"[nvironmentat
nels. The hope is that eventu
ally, pickleweed and cord
grass will be dense enough
to attract the big-eyed mouse
and shy gray bird that makes
a clapping sound with its
beak. The mouse lives and
nests in pickleweed, the clap
per rail in cordgrass.

Around the Bay, more than
180 public agencies, land
trusts, and citizen groups are
working to restore damaged
baylands and waters to
health, and to protect those
now threatened. Every creek,
mountain, marsh, and mead
ow on the Bay seems to have
its own group of defenders.
They are in a race against time, for the Bay's problems are
far from resolved, and new ones keep surfacing.

San Francisco Bay, with the Sacramento-San Joaquin River
Delta, is the largest estuary on the West Coast, draining 40
percent of all the land in California. It has been severely dam
aged by pollution, intensified land use, dredging, and espe
cially by water diversions. In recent dry years, up to 70
percent of the freshwater flows to the Bay have been shunted

marsh in the Presidio. The National Parks Service and
Golden Gate National Parks Association expect to complete
the job by the year 2000.

In Napa County, citizens voted to allow the Napa River
to return to its natural floodplain where possible, hoping
thus to keep it from inundating their homes. As part of that
effort, 950 acres of wetland habitat will be restored. Just
downstream, the Department of Fish and Game and the
City of American Canyon are acquiring 460 acres of land
that will allow 800 acres to be reconnected to the river.

Of several tidal marsh restoration projects in the North
Bay, one of the most complex is the Sonoma Baylands,
between the Napa and Petaluma rivermouths. Here
322 acres of diked bayland have been reshaped to allow the
tides to return. To accomplish this project, the Coastal Con
servancy brought together entities that are often in conflict,
including the Army Corps of Engineers, Port of Oakland,
and Save the Bay Association. The goal is to secure a more
hopeful future for two endangered species, the salt marsh
harvest mouse and the California clapper rail. But everyone
involved benefits in some way from this project (see Coast
& Ocean, Autumn 1994).

Giant earthmovers working for the Army Corps have
already finished their tasks and breached the dikes. Time
and tides will complete the job. The Army Corps proudly
offers tours of the site to school groups, pointing out marsh
grasses that have begun to grow along the new tidal chan-
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One restored North Bay tidal marsh is at the mouth of Tolay Creek, near the Petaluma River.

to the Central Valley and southern California, to irrigate 4.5
million acres of crops and to supply 20 million residents.

Bay defenders have to keep fighting to keep enough water
flowing into the Bay-Delta to meet the needs of productive
farms and more than 500 species of fish, amphibians, rep
tiles, birds, and mammals. An amazing diversity of wildlife
lives year-round or overwinters here. Millions of shorebirds
and waterfowl traveling along the Pacific Flyway rely on the
Bay-Delta as a stopover and overwintering area.

A Historic Turnaround

W
HEN EUROPEANS FIRST SAW San Francisco
Bay in 1769, some 10,000 people lived in villages
around it (see p. 14), and the Bay's bounty sus

tained them. The Bay was considerably bigger than it is
now, extending with its wide marshes for 787 square miles.
The marshes were dense with waterfowl, oysters, mussels,
clams, and many varieties of fish. Perhaps a million salmon
passed through the Bay en route to their native streams.

It was during the Gold Rush that human activities began
to alter the Bay. Hydraulic mining in the Sierra foothills sent
massive amounts of sediment dowmiver. Then large-scale
logging of coastal redwoods began, and soil from bared hills
streamed down with winter rains. More mud washed into
the Bay than tides could flush out through the Golden Gate,
and much of the estuary became shallower.

New settlers began to dike, drain, and fill marshes for agri
culture, industry, and towns. In time, the public was excluded
from all but four miles of the 400-mile shoreline, and all but
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10 percent of the marshes disappeared. By 1960, almost every
bayside community seemed to have plans to expand bay
ward. Each year, about four square miles were being filled.

The turnaround came in 1961, when the Army Corps of
Engineers published a map that showed the Bay as it was
likely to look like in the year 2020: not much more than a
river winding between new developments on fill. That map
awakened citizens. Three Berkeley women who were "too
naive to know that what they wanted to do was politically
impossible," as someone later put it, launched a movement
to "Save the Bay." The Legislature responded in 1965 by
establishing the San Francisco Bay Conservation and Devel
opment Commission (BCDq as a temporary agency, and
directed it to study the Bay, make a plan for its protection,
and, while planning, regulate shoreline development. Four
years later, the Legislature adopted the Bay Plan and made
BCDC permanent.

The agency has been remarkably successful in reversing the
Bay's shrinkage and opening its shoreline to the public. While
allowing an average of 15 acres a year to be filled for public
access and water-related uses, it has demanded compensation
for this fill by requiring that diked areas be reopened to tidal
action. Since BCDC was created, about 200 miles of new trails
have been developed along the Bay's edge, and shoreline
garbage dumps (formerly intended to become real estate)
have been turned into parks. Many forms of water pollution
have diminished, and hundreds of acres of marshland have
been enhanced or restored. Opponents of strong Bay protec
tion had predicted that it would crush economic growth, but
quite the opposite has occurred. The regional economy is



Two years after dikes were breached

to allow tides to return to Pond 2A

in the former Cargill Salt works, in

the North Bay, marsh plants grow

on almost 40 percent of the site.

thriving, and the protected Bay is a major attraction.
Since the 1970s, many new state and federal programs to

protect wetlands have been launched, and the Bay has bene
fited. In the South Bay, the U.s. Fish and Wildlife Service
established the 20,OOO-acre Don Edwards San Francisco Bay
National Wildlife Refuge, named after the former Congress
man, in 1972. The Peninsula Open Space Trust recently pur
chased adjacent 1,600-acre Bair Island and hopes to convey
it soon to the Refuge. The Coastal Conservancy is working
with several partners to enhance and restore wildlife habitat
in this major wetland. In the North Bay, the Shell Trustee
Committee facilitated the purchase of 9,000 acres of Cargill
Salt ponds in 1994. The Department of Fish and Game is
now working with numerous partners to develop a complex
restoration project. Some 80 restoration projects are under
way around the Bay.

Still, the Bay has hardly been "saved." Many water quality
components continue to decline, and habitat for fish and
wildlife continues to degrade. Although the quality of dis
charges from municipal and industrial treatment plants has
been improved and much hazardous waste has been
cleaned up, contaminants still flow into the Bay, including
mercury, PCBs, pesticides, copper, and selenium. Exotic
species continue to arrive in the ballast water of ships and
by other means. Fast-growing Atlantic cordgrass threatens
to overwhelm native cordgrass, with drastic consequences
to the ecosystem. The pressures are neverending.

THE GOLD RUSH PROVIDED A LESSON that did not
sink in until recently: Any disturbance to the water
shed is felt throughout the ecosystem. Therefore, pro

tection strategy, to be effective, needs to be comprehensive.
The first attempt to develop such a strategy was made in
1993 by the National Estuary Program, a collaborative effort
which established the San Francisco Estuary Project and led
to the Comprehensive Conservation and Management Plan
(CCMP), which recommends 147 actions. The CCMP called
for regional wetland goals to be established. The San Fran
cisco Baylands Ecosystem Goals Project is fulfilling that rec
ommendation (see p. 12).

The CCMP also recommended that a regional program be
created to acquire and restore wetlands. In response, the San
Francisco Bay Joint Venture was formed in 1995 to bring
together public agencies and agricultural, business, and
environmental organizations to work cooperatively toward
that goal within the Bay Watershed. The Joint Venture is car
rying out many of the Goals Project's recommendations (see
Coast & Ocean, Winter 1996-97). Within the past five years,
Joint Venture partners have protected 3,175 acres of wet
lands, restored 876 acres more, and enhanced 150 acres.
They expect to acquire another 3,200 acres from willing sell
ers, restore 4,200 acres, and enhance 2,100 acres. Over the
next five years, their efforts could increase wetland habitat
by as much as 30 percent. (For specifics, see the Coastal Con
servancy web site, www.coastalconservancy.ca.gov).

In its third move toward
effective action within a
larger frame, the Legislature
created the Bay Area Con
servancy Program within
the Coastal Conservancy in
1997 to work toward com
mon goals with BCDC and
the Bay Area Open Space
Council throughout the Bay
counties (see p. 18).

In an effort to resolve
conflicts over freshwater
flows and diversions, a fed
eral-state effort named
CALFED Bay Delta Pro
gram was launched in 1995.
It hopes to make progress by
considering all major aspects
of the controversy together.

We're wiser now in the
way we treat our Bay, as arti
cles in this issue of Coast &
Ocean show. But if this great
estuary is to thrive in the midst of a growing metropolitan
region, there can be no let-up in its defenders' zeal. The
stakes are rising. The San Francisco Airport has proposed
the biggest fill project since BCDC was created. It seeks to
build new runways by filling 1,200 acres of the Bay. The
Oakland Airport will also need to expand, and is likely to
look toward the Bay. The Port of Oakland, which recently
deepened its shipping channels to 42 feet, now seeks to
deepen them to 50 feet.

More than 6.5 million people now live in the Bay Area,
almost twice as many as in the 1960s. By the year 2020, a pop
ulation of 7.6 million is projected. The rate at which open
space is now being protected-l0,OOO-15,OOO acres a year
lags behind population growth, according to the Bay Area
Open Space Council, a consortium of open space districts,
agencies, and land trusts. The Council identified 1.1 million
more acres as worthy of protection. At current prices, the cost
of acquiring these lands would be $3-$4.5 billion.

The challenges are many, but they can be met. We still need
to educate each other about the natural world we share with
other species, to protect more land for recreation and natural
resource preservation, to keep searching for creative solutions
to emerging problems. Most of all, we need to get to know the
Bay-Delta Estuary better and, while enjoying its many gifts,
participate in its future. _

For for a list of volunteer opportunities for helping to protect and
restore the Bay, call Laurie Schuyler at Save San Francisco Bay
Association (510) 452-9261, ext. lOS, or order a sample copy of
Estuary, p.o. Box 791, Oakland, CA 94604; phone (510) 622-2412.

Nadine Hitchcock is program manager for the new San Francisco
Bay Area Conservancy Program. Nancy Schaeffer, coordinator of
the San Francisco Bay Joint Venture, contributed to this article.
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A Predator Paradox

Coming toTerms

with the Red ~x
KATIE CHAPPLE
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ABOVE, SUSAN SCHNEIDER; BELOW, U.s. DEPARTMENT OF THE INTERIOR

UTE, AREN'T THEY? The red fox, with its endearing
face; the fat, masked raccoon; skunks (if you ignore their

potential)-fluffy little things you want to take home
with you. And look at the austere great horned owl
and northern harrier, with a dignity and aloofness

that humbles flightless man.
Years ago, I spent time with such animals at a wildlife rehabilitation

center, where I learned of the need for wild ecosystems and of man's
crimes against nature. I also discovered the rewards of volunteering.
So when an old friend offered me an opportunity to work without
pay for the U.S. Fish and Wildlife Service and the California Coastal
Conservancy last summer, I eagerly accepted.

Leaving undergrad lecture halls behind me, I got into the hands-on,
dirty, and intensely satisfying work of tidal marsh restoration at the
Service's San Pablo Bay National Wildlife Refuge, on Mare Island. I
learned to do many things: survey, track, and call animals, find my way
around the marshes, balance full-sized pickup trucks on narrow and
eroding levees, and help feed and entertain international delegates.

I also learned that real life doesn't always follow the rules they teach
you in class. Take the concept of biodiversity, a magic word to an ecolo
gist and anyone else interested in nature. Throughout my four-plus years
in Evolution, Ecology, and Anthropology at the University of California,
Davis, professors pounded into my brain the many ways that a healthy

Top: Cullinan Ranch in
winter, looking west
toward Sonoma
Above: Raccoon pawprints
Opposite: Red fox with
a dead mallard hen
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If you want to

protect and restore

species on the

brink of extinctioll;

you sometimes

have to create

an exception to

the rute.

The salt marsh harvest mouse

and California clapper rail

are secretive species that live

in Bay marshes.

ecosystem depends on a variety of
plant and animal species. Without the
complex food pyramid in place, every
thing quickly goes haywire. One case I
have recited on multiple exams makes a
good example. If the big fish in the lake
are fished out, the smaller fish popula
tion explodes, eating all the plankton
that normally abound. The microscopic
plant populations normally kept in
check by grazing plankton grow expo
nentially, leading to algal blooms that
cloud the entire lake and threaten to suffo
cate other aquatic life. Although not all
examples are as extreme as this, it seems suf
ficiently clear that the task of a conservation
ist is to strive for a well-balanced system at
all levels of the food chain. Right?

Not necessarily. If you want to protect
and restore species on the brink of extinc
tion, you sometimes have to create an
exception to the rule. The U.S. Fish and
Wildlife Service restoration projects in the
North Bay (between Vallejo and Novato)
focus on preserving endangered, threat
ened, and sensitive San Francisco Bay

species, especially the salt marsh harvest
mouse, the California clapper rail, and the
California black rail. Fields once farmed
for fodder are being converted to pickle
weed tidal marsh, human disturbances
have been reduced by limiting public
access, and (this is where I come in) exotic
and natural predators of threatened species
will be discouraged. Theoretically, preda
tors help to keep prey populations healthy
by ridding them of aged and sick indivi
duals. But in this case, when a fox, say,
consumes two or three endangered mice
each week, the effect on the remnant

species can be devastating.
Both mice and rails

secretive, ground-dwelling
birds-are prey species, and
both are endangered, so the
Fish and Wildlife Service is
required to protect them and
aid in their recovery. To do
this, we may have to control
other species. We've taken care
of humans the best we can,
by directing public access to
specified areas. To discourage
birds of prey, we will remove
trees and fence posts. We hope
that without perch sites, these
birds will leave. Ground
dwelling predators present a
much more difficult problem.
Among them are cats (domes
tic and feral), foxes, coyotes,
skunks, opossums, raccoons,
and even ground squirrels
which are known to eat eggs.
How can we control them all,
efficiently and, if possible,
nonfatally?

A particularly troublesome
predator is the red fox, which
was imported from Europe at
a time when fox fur was ele-
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gant wear. Today, escapees from fox farms
thrive along the coast and are moving slow
ly but inexorably northward. Because five
to seven pups are born to a vixen each year,
red fox populations grow and spread quick
ly. This fox eats almost anything: eggs,
adult birds, rodents, reptiles-you name it.
It swims, digs, climbs, runs, and jumps, so
barricades are out of the question. It is also
among the few predators that cache their
prey, killing and storing more than they eat.
Because its range is small and concentrated,
it can devastate local prey populations.

Something has to be done to control this
predator. Past attempts to live-trap foxes
and relocate them have usually succeeded
only in moving the problem elsewhere. The
only answer seems to be euthanasia. But
because foxes are undeniably endearing,

with their roguish grins and legendary
cleverness, people don't want them killed.
So wildlife managers face the task of trying
to persuade the public to accept plans to
trap and kill foxes as humanely as possible.
Once they have determined if and where
the red fox poses a threat to the recovery of
native species, they have a duty to do so.

My job with the Service focused on this
problem. As endangered species recovery
programs are still in the early stages, I
worked to gather preliminary data on
which predators are present at the Refuge
so we will know what to look for during
later censuses. With the help of many
knowledgeable individuals, I went to work
armed with binoculars and a camera and
learned the rudiments of tracking, animal
calling, and other hunting skills. With

American avocet
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Quiet Wonders along Route 37
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HERE ARE THOUSANDS OF ACRES

of wetlands along Highway 37,

which borders the North Bay from

Vallejo to Novato. If you happen to be

driving west you'll see on your right a

wet, marshy area with tules, cattails, and

a few scattered eucalyptus trees (intro

duced from Australia). This is the 1,500

acre Cullinan Ranch. It was slated to be

developed in 1991 when the U.S. Fish

and Wildlife Service acquired it as part of

the San Pablo Bay National Wildlife
Refuge. Its restoration to tidal wetlands

has been delayed while easements are
resolved, permits obtained, and funding

sought. In the interim, nature took a turn.

Because of the past several years' heavy

rainfall, Cullinan is now a freshwater wet

land, with muskrats, great blue herons,

and hibernating monarch butterflies.

Eventually, levees along a slough that bor

ders the property will be broken, and Cul

linan Ranch will revert to a tidal wetland.

Past Cullinan, you'll come across big
ponds on your right, with shorebirds and

pelicans wading and swimming and terns

overhead. These former commercial salt

ponds, extending over 9,000 acres, are

owned by the California Department of

Fish and Game. They are used by migra

tory waterfowl and shorebirds and by

several threatened and endangere

10 CALIFORNIA COAST 8< OCEAN

species. Plans exist to restore these histor

ically tidal wetlands to a variety of habi

tats, but progress is slow. Water in the 14

ponds is in varying stages of evaporation,

concentrating salts more and more as you

go northeast, away from the freeway and

the Bay. The question here is how to open

up many of the ponds to tidal water with

out affecting the water quality in the area

as a whole. Everyone involved has recog

nized the need for slow, careful consider

ation of all the factors involved before

any action is taken.

Farther west on the highway, right

before the Sears Point stoplight at High
way 121 , you cross a small bridge over

Tolay Creek. Look to your left and you'll

see a small group of houses. These were

once houseboats, which floated up the

creek to settle along old banks. Since

then, the creek has been contained with

in a confusing network of levees. These

walls have blocked ocean tides from

moving upstream and the creek from

flOWing downstream as it once did, leav
ing the houseboats high and dry in sum

mer and vulnerable to freshwater

flooding in winter.

Levees are sites of controversy among

all who live and work along Tolay Creek.

Different owners border the two sides of

the creek, each maintaining their own

protective levees. When the area floods

in the winter, the lower of the two levees

is the first to break, causing that owner's

land to flood. So every summer, each

side tries to r~build its levees to a greater

height than those across the creek, so its

lands won't be the ones to flood.

Go farther down Tolay Creek, next to
the Bay, and you'll see a levee encircling a

marsh. Here bay water seeps in through
water control structures as the tide comes

in and leaves slowly. As the tide recedes,

mud is exposed, creating what is known

as a muted tidal marsh-great shorebird
habitat. The levee has not been well

maintained and is eroding, so gradually

more and more tidal action is occurring in

the marsh. Given a few more years and a

few good storms, all evidence of man

made structures will disappear, leaving a

beautiful tidal wetland in its stead. So

why does the Fish and Wildlife Service

have plans to rebuild the levee?

It turns out that the muted marsh is

perfect habitat for such sensitive species
as the black rail. The levees are to be

repaired one more time, and then will be

allowed to erode as nature sees fit. By

the time nearby restoration sites develop,

this particular site will be exposed to the

ocean. But by that time rails will have an

alternative habitat.

If you live in the Bay Area, chances are

good that you've driven Highway 37

past the areas I've described without

even realizing it. Most people don't sus

pect how many refuges and preserves
there are along the Bay. I know that,

despite 21 years in the Bay Area, I never

recognized the uniqueness of the North

Bay until I spent time exploring and

learning about its past and its potential

future. These lands should be trans

formed into tidal wetlands over the next

few years; check them out next time you

drive by, and watch as the mallard ducks

and Canada geese slowly make way for

clapper rails and harvest mice.

-KC

Brown pelicans



interns and fellow volunteers, I set up scent
stations designed to attract predators with
smelly lures. Tracks, left on the carefully
swept ground by visiting animals, are later
used for identification. We drove the levees
at night, at 5 mph with huge spotlights,
looking for nocturnal animals and herding
skunks and jackrabbits with our truck till
early morning. It's satisfying knowing
that you're spending your time on some
thing worthwhile, helping to put some
thing back the way it once was-the way
it should be.

But the best part of it all is the exploring.
Searching for new locations for scent sta
tions or following tracks, I have been able to
wander areas rarely disturbed by humans.
My favorite spot is wet with mud (makes
for easy tracking) and decomposing plants.
The water is falling back from the levees,
evaporating quickly so there's a different
scene every week, and it smells of the rich
dark decaying wetland soil. Maybe I'm self
ish, but I take pleasure in being one of the
few allowed to visit. No matter what hap
pens to these lands in the future, whether

they are opened to the public or flooded
with saltwater and made impenetrable to
humans, they are mine for a time, while I
hunt for the hunters.

I think perhaps the most lasting lesson
of the summer is that the classroom and
the field don't, in fact, conflict. We learn
what should be, in an ideal world, while
we're in school: of the way things once
were and how we have changed them. In
the field we learn how to mesh our teach
ings with reality. Some things you just
can't put back after you've played with
them. We have to accept that and realize
that although we can't undo what's been
done, the real fight lies in protecting and
learning about what we still do have, like
San Francisco Bay's own salt marsh har
vest mouse and California clapper
and black rails. _

Katie Chapple, who remembers that she first
discovered the beauty ofearthworm eggs when
she was two, has studied nature ever since.
She is currently in her fifth year at u.c. Davis,
and will graduate in March.

Canvasback ducks

"No matter what

happens to these

tands ... they are

mine for a time!

white I hunt for

the hunters."
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San Francisco Bay
Wetlands Goals Project
Michael Monroe

A s CITIZENS began
to protect and
restore marshes

around San Francisco Bay in
the 1970s, disagreements
arose as to the relative impor
tance of wetland types, espe
cially tidal marshes and diked
seasonal wetlands. People
began to ask, "What kind of
wetlands do we need where?"

The San Francisco Estuary
Project discussed the issue for
several years and in 1993, in its
Comprehensive Conservation
and Management Plan for
the San Francisco Bay-Delta
Estuary, recommended that a
regional wetlands manage
ment plan be created and that
it be based on habitat goals for
the baylands ecosystem.

The San Francisco Bay Area
Wetlands Ecosystem Goals
Project was launched in mid
1995 with the formation of the
Resource Managers Group
(RMG) to oversee the effort.
This group is made up of senior
biologists, ecologists, and
managers from the Coastal
Conservancy, Department of
Fish and Game, Department of
Water Resources, Napa County
Mosquito Abatement District,
San Francisco Bay Conserva
tion and Development Com
mission, San Francisco Bay
Regional Water Quality Con
trol Board, National Marine

Fisheries Service, U.S. Environ
mental Protection Agency, and
the U.S. Fish and Wildlife Ser
vice. The RMG is assisted by
volunteer scientists organized
into species focus teams, a
hydrogeomorphology team,
and a science review group.
The Goals Project covers the
South and Central Bay regions,
San Pablo Bay, and Suisun
Marsh and Bay.

In establishing habitat goals,
the focus teams first selected
121 key species to represent
the fish and wildlife of the bay
lands ecosystem and identified
their habitats. Next they
reviewed historical and current
information about each
species, documenting how
each uses its habitat. Then the
teams prepared habitat recom
mendations and, in January
1998, presented them to other
project participants. Based on
these recommendations and
discussions, the RMG devel
oped habitat goals and pre
pared a draft report.

That draft report calls for
sweeping changes in the habi
tat mix of the baylands ecosys
tem. It recommends that
60,000 acres of tidal marsh be
restored, preferably in large,
connected habitat patches for
species that are of special con
cern, such as the salt marsh
harvest mouse and the Califor-

Great egret

nia clapper rail. This restoration
would take place mainly along
the Bay shore and at mouths of
streams-for the benefit of
fishes-and would include
such natural features as salt
pannes, tidal ponds, and large
tidal channels that help to sup
port large numbers of shore
birds and waterfowl.

Other goals include restoring
or enhancing salt ponds, sea
sonal wetlands, and managed
marsh habitat to support bird
populations better; improving
riparian vegetation; establish
ing natural transitions from
mudflats through tidal marsh
to uplands; and providing
buffer zones to protect habi
tats from disturbance.

The RMG presented the
draft report to the public in
July 1998 at four meetings,
attended by more than 150
people. Many environmental
groups supported the recom
mendations, but duck hunters,
farmers, and salt producers

voiced concern that they might
be adversely affected if the
goals were fully realized.
About 60 written comments
were received and are being
considered, along with work
shop comments, as the RMG
prepares the final report, which
it plans to release at the State
of the Estuary Conference in
San Francisco on March 18.

The goals will serve as a col
lective vision-everyone will
be invited, but not required, to
implement them. They should
be useful to many entities
involved in protecting and
improving wetlands: private
landowners seeking to improve
wetlands on their properties;
state and federal agencies that
protect fish, wildlife, and wet
land habitats; city and county
planning departments that
wish to protect wetlands
through zoning; and other
groups interested in undertak
ing wetlands restoration or
enhancement programs.

The San Francisco Bay Joint
Venture is using the goals as
the biological foundation for
its Implementation Strategy
(see p. 5).

For more information
contact Nadine Hitchcock at
the Coastal Conservancy,
(510) 286-4176.

Michael Monroe is an environ
mental scientist with the u.s.
Environmental Protection
Agency in San Francisco, and
co-chair of the Goals Proiect's
Resource Managers Group.
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Bay Area EcoAtlas

The San Francisco Estuary
Past and Present
Robin Grossinger

THE SAN FRANCISCO

Bay Area is always
changing. People come

and go, and neighborhoods
change character. There are
landslides and floods. Hills have
been levelled and creeks have
been filled. Our environment is
constantly being reshaped. To
assess the changes, and make
informed decisions about their
future direction, we need accu
rate information about the local
environment. Diverse organiza
tions are beginning to collect
such data, but how does it get
to the people? How do we find
out how things are?

The San Francisco Estuary
Institute, along with local gov
ernment agencies and interest
ed citizens, has developed the
Bay Area EcoAtlas, a Geo
graphic Information System
(GIS), to provide public access
to well-validated, regionally
consistent information about
the ecological resources of the
San Francisco Bay Area. Two
maps based on the EcoAtlas
are shown on the folloWing
pages.

Many kinds of information
from numerous sources are
being integrated in this GIS to
form a comprehensive picture
of the environmental past, of
the present, and of change.
The EcoAtlas provides the most
detailed regional views of past

and present ecological condi
tions now available. It is also a
spatial template for viewing
possible scenarios for environ
mental management and a
geographic index for environ
mental data and their sources.
The high level of accuracy and
detail was made possible large
ly by over 200 Bay Area resi
dents who have contributed
information and over 10,000
hours of their time.

The Native Landscape View
(c. 1770-1820) is a composite
picture based on information
gleaned from thousands of
documents examined at
archives throughout the
region. The sources included
18th- and 19th-century maps,
paintings, photographs, engi
neering reports, explorers'
journals, hunting magazines,
and interviews with elders.
Each historical feature in the
map is classified according to
level of certainty for shape,
location, and size, based on a
file of supporting information.

The Modern Landscape
View (c. 1998) is based on
infrared aerial photography
taken during the winter of
1995-96. The Estuary Institute
produced a series of draft ver
sions of the modern view,
which were revised by more
than 100 local and regional
experts during 1996 and 1998.

Now the EcoAtlas is being
extended into local water
sheds. Detailed pictures of cur
rent conditions and of change
through time will soon be
available for Wildcat Creek
(Contra Costa and Alameda
Counties), Miller Creek (Marin
County), Nathanson Creek
(Sonoma County), Permanente
Creek (Santa Clara County),
and other watersheds. In col
laboration with local partners,
the Estuary Institute is compil
ing information on native fish
species, aquatic contaminants,
local watershed boundaries,
and other significant datasets.

The first version of the
EcoAtlas is being used in
diverse public settings for sci
ence, planning, and education.
It is envisioned that anyone
will be able to use it to
exchange information about
local and regional ecology.
Planning continues to assure
the accuracy of the EcoAtlas,
maximize its ~vailability to the
public, and enable reputable
sources to add information.
The Estuary Institute will
endeavor to make updated
versions available as qUickly
and easily as possible, while
maintaining interagency
approval of the contents and
the highest standards of sci
ence. It is hoped that the
EcoAtlas will enhance the
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regional sense of place and
purpose.

EcoAtlas paper maps and
posters are available through
the Estuary Institute. Curricular
materials based on the EcoAt
las are being designed and
tested by the West Contra
Costa County School District
for use in local schools. The
digital EcoAtlas is currently
being "beta-tested" on CD by
agency and community group
partners. After the beta-test
and distribution plans are com
pleted, the EcoAtlas will be
released to the public on CD.
The Estuary Institute welcomes
partnerships to make the
EcoAtlas useful for local and
regional environmental plan
ning, management, and stew
ardship.

For more information, con
tact Gabriele Marek: (510)
231-9539 or gabriele@sfei.org,
or visit the EcoAtlas at the San
Francisco Estuary Institute's
website: www.sfei.org

Robin Grossinger is an envi
ronmental scientist at the San
Francisco Estuary Institute.
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Tribal regions courtesy of Randall Milliken.
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More than 200 linguistically distinct tribal groups live around broad, mostly shallow, bays bordered by nearly 200,000 acres of tidal marsh.
Tidal flats are also extensive, particularly in the South Bay, and numerous creeks flow from hills and valleys.
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~n View (ca. ~ ~98)
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More than 6.5 million people live around bays which are notably smaller and shallower. Note the small remaining tidal marshes,
large areas of diked baylands , and substantial bay fill, particularly in the Central and South Bay.
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Bay Birds to Replace War Birds

Eventually the restored marsh should resemble this neighboring marsh.

Steve Goldbeck and Terri Nevins

HAMILTON Army
Airfield was built
during the Great

Depression on 2,184 acres
of former marshland and
adjacent uplands, which
Marin County had sold to
the federal government for
one dollar. In 1974, the air
field was closed. Now the
Hamilton Wetlands
Restoration Project is work
ing to replace the departed
war planes with birds, fish,
and other wildlife.

Diverse wetland habitat
will be restored to 950 acres
that had been diked and
drained in the late 1800s
as were most of the Bay's
wetlands-in order to grow
tomatoes and other crops.
The dike will be breached,
creating two channels, each
more than 200 feet wide, to

allow tides to flood the land
again. But first, levees will
be constructed around the
inland perimeter of the
restoration site to protect
nearby properties from tidal
flooding. The area is sub
sided. To create seasonal
wetlands and a perimeter
wildlife corridor, up to 10.6
million cubic yards of mate
rial from Bay dredging pro
jects will be used to raise
site elevations. These mate
rials are likely to come from
the Port of Oakland's chan
nel deepening projects, the
U.S. Army Corps of Engi
neers' maintenance opera
tions, and other projects,
and will be screened for
environmental acceptability.

The tides will complete
the transformation by
bringing in more sediment.

The use of dredged materi
als will also reduce the time
needed for natural sedi
mentation in tidal areas to
reach elevations required
for colonization by marsh
plants. The net result will
be a landscape that gradu
ally slopes from uplands to
the Bay, much as the his
toric shoreline did. Site con
struction is expected to be
completed by 2007.

The project will restore
one of the largest contigu
ous tidal marshes in the Bay
Area. Plants and animals
are expected to colonize the
growing mudflats as the
tides cut a dense network of
channels. Tidal areas will
provide habitat for Bay fish
species, including young
endangered salmon making
their journey to the ocean.
The reclusive and endan
gered California clapper rail
will nest in the cordgrass
growing along marsh chan
nels, while the pickleweed
in the high marsh will
become home to the endan
gered salt marsh harvest
mouse. A variety of shore
birds and waterfowl will
also use the wetlands.

The rest of Hamilton
Field is already being
developed into a residential
and mixed-use community.
Although the public will
not be allowed into the sen
sitive habitat areas of the
marsh, the Bay Trail will
traverse the southern levee
of the site, and an overlook
of the entire wetlands area

is proposed for nearby
Reservoir Hill.

The project will imple
ment part of the Hamilton
Base Reuse Plan developed
by local citizens and
advance the objectives of the
San Francisco Bay Plan, the
Comprehensive Conserva
tion and Management Plan,
CALFED (see p. 5), and the
Regional Habitat Goals Pro
ject (see p. 12). It will also
advance the regional goal of
reducing the amount of
dredged sediment disposed
of into the Bay (see p. 17).

Staff of the California
Coastal Conservancy and
the San Francisco Bay Con
servation and Development
Commission serve as joint
managers of the project
and, along with a group of
over 200 interested citizens
and agency representatives,
are now working with the
U.s. Army Corps of Engi
neers to complete feasibility
studies and environmental
review. Meanwhile, the
Army is cleaning up conta
minants on the site. It is
expected that construction
will begin in 2000 and take
six years to complete. _

Steve Goldbeck is program
director for dredging manage
ment and governmental
affairs at the San Francisco
Bay Conservation and
Development Commisson.
Terri Nevins is a project man
ager at the Coastal Conser
vancy who is working on
the Hamilton Field Project.
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Mud Put to Good Use

Steve Goldbeck State of San Francisco Estuary
.

THE FO U RTH BlEN N IAL State of the Estuary Conference will
be held at the Palace of Fine Arts Theatre in San Francisco

on March 17-19, with a focus on "Rehabilitation of the Estu
ary and Its Watersheds." The conference provides a forum for
increasing scientific understanding of the San Francisco
Bay-Delta Estuary and the impacts of human activity, and for
assessing efforts to preserve and restore its physical, chemical,
and biological integrity. The conference is intended for scien
tists, resource managers, environmentalists, decisionmakers,
business and industry, and the publiC. Sponsors are the San
Francisco Estuary Project, Friends of the San Francisco Estuary,
San Francisco Bay Regional Water Quality Control Board, San
Francisco Estuary Institute, and many federal, state, and local
agencies, organizations, and businesses. For more information,
call the San Francisco Estuary Project: (510) 622-2465.

V AST QUANTITIES

of mud must be
dredged from the

Bay to establish and main
tain navigation channels. As
many as six million cubic
yards of sediment are barged
to bay disposal sites each
year-enough to fill a line of
dump trucks stretching from
San Francisco to New Jersey.
How to dispose of this mud
has been a burning issue for
more than a decade.

For many years, most
dredged mud was disposed
of near Alcatraz Island,
based on the mistaken
expectation that outgoing
tides would pull it all out to
sea through the Golden
Gate. Instead, the elevation
of this dump site rose so
high that it became a naviga
tion hazard. Meanwhile,
fishermen and environmen
talists protested that the
mud was choking fisheries

Dredging in the Oakland Estuary

and polluting the water. In
1989, the controversy came
to a head when fishermen
and their allies blockaded
the site. Yet the navigation
channels had to stay open
for the use of ferries, fishing
and recreational boats, and a
multi-billion dollar marine
transportation economy.

In 1991 the five agencies
responsible for managing
Bay dredging and disposal
joined in a common effort to
develop a Long-Term Man
agement Strategy (LTMS)
that all concerned could
accept. The San Francisco
Bay Conservation and Devel
opment Commission, San
Francisco Bay Regional
Water Quality Control Board,
State Water Resources Con
trol Board, US. Environmen
tal Protection Agency, and
U.S. Army Corps of Engi
neers worked together for
seven years conducting tech-

nical and policy studies and
environmental review, and
have now agreed on a strate
gy that is designed to main
tain Bay navigation channels
in an economically and envi
ronmentally sound manner,
maximize the reuse of
dredged material, and estab
lish a cooperative framework
for processing dredging
permit applications.

The LTMS will allow 20
percent of the sediment
dredged annually to contin
ue to be disposed of at sites
within the Bay; meanwhile,
opportunities will be sought
to put as much as possible
of the remaining mud to
beneficial uses outside the
Bay. It may be used for
restoring wetlands, capping
landfills, bolstering levees,
and other construction pur
poses. The surplus will be
barged to an ocean disposal
site 50 miles offshore in
water over a mile deep.

To ensure that this shift in
practices does not impede
needed dredging projects,
priority will be given to

small marinas. Further, the
strategy will be put into
effect gradually, as in-Bay
disposal is decreased over
the next decade.

The LTMS has not only
defused the dredging con
troversy, it has brought
other benefits as well.
Dredged sediments are
now being tested more
effectively for toxicity and
pollutants, and the dredg
ing permit process has been
streamlined. Dredgers no
longer need to apply sepa
rately to the various agen
cies; now they can submit
a single application to a
newly established Dredged
Material Management
Office, which represents all
the agencies that oversee
dredging. The strategy's
long-term success depends
on the availability of benefi
cial reuse opportunities
for dredged material. The
proposed Hamilton Wet
lands Project (see p. 16).
will be a welcome part of
the Long-Term Manage
ment Strategy. _
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These hayfields and rolling hills in Alameda County are one example of lands that could be protected through the

Bay Area Conservancy Program.

The New Bay Area
Conservancy Program

John Woodbury is program
director for the Bay Area Open
Space Council.

expertise in protecting nat
ural and agricultural
resources, working with
diverse partners, and pro
viding public access to the
outdoors. Under the bill,
close partnerships are to be

• established between the
Conservancy and local
agencies and organizations
to prevent any gaps, dupli
cations, or conflicts among
state and local efforts.

Projects expected to ben
efit include the 400-mile
Bay Area Ridge Trail,
which is linking ridgetops
around the bay. The Trail
enjoys widespread public
support, yet it is a monu
mental challenge to imple
ment across numerous
jurisdictions. The Conser
vancy's new program
should help ease the way.

Habitat protection efforts
are also expected to become
more effective and efficient.
The kit fox pays no heed to
agency boundaries. Neither
does the least tern, nor any
of the other endangered,
threatened, or sensitive
species. The region now
has one program within
which the full range and
diversity of species can
be considered with the col
laboration of 150 or more
local agencies.

In crafting the legislation
establishing the Bay Area
Conservancy Program,
Craig Britton, general
manager of the Midpenin
sula Regional Open Space
District, described it as
a glass into which water
(i.e., money) can be poured
and then shared. Now
it's time to get some water
and start pouring and
sharing. _

The Coastal Conservancy
already served the Bay
Area, of course, but its
jurisdiction was limited to
the coastal zone, the bay
shoreline and, in a loosely
defined way, the corridors
of streams that flow into
the Bay. Someone suggest
ed: instead of creating a
new bureaucracy, why not
ask the Legislature to give
the Coastal Conservancy
jurisdiction throughout the
nine Bay counties, together
with the responsibility to
craft a comprehensive
regional program?

Senator Byron Sher of
Palo Alto agreed to sponsor
a bill to establish the Bay
Area Program within the
Coastal Conservancy.
Signed in November 1998,
it is designed to tap the
Coastal Conservancy's

of the open space lands in
the nine Bay counties. In
1990, some of them decided
to collaborate more closely
and formed the Bay Area
Open Space Council. They
met, swapped stories,
shared maps and other
resources, debated com
mon problems and solu
tions. All agreed that more
money was needed. In
time, they also recognized
the need for a more effec
tive structure for advancing
projects and programs of
regional significance.

A conservancy is what
came to mind, something
like the Tahoe Conservancy,
the Santa Monica Moun
tains Conservancy, the
Coachella Valley Moun
tains Conservancy, the San
Joaquin River Conservancy,
or the Coastal Conservancy.

John Woodbury

THE LANDS THAT

embrace San Fran
cisco Bay are home to

more than six million peo
ple. They are also wonder
fully rich in wildlife, native
plants, farmland, and open
space. Much has been
accomplished to preserve
the natural and agricultural
features of the landscape,
even as the region has
grown into one of the
world's major metropolitan
areas. Much more could
be done, and more easily,
if the political structure
of the Bay Area were not
so fragmented.

More than 150 public
agencies and nonprofit
organizations work to pro
tect and support enjoyment
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San Francisco Bayshore~s

Most Numerous Resident

Whole buzzing areas ofHeaven will have
nothing but mosquitoes.

-jrom "Heaven," by Jack Kerouac (1958)

Wes Maffei

A NYWHERE and
anytime you
restore a wetland,

you can have mosquitoes.
It's an unfortunate fact that
we all have to deal with.
When people wax ecstatic
about vast flocks of birds
and shimmering fishes in
the huge tidal marshes of
more than 100 years ago,
they seldom think of the
insects, especially the mos
quitoes, San Francisco Bay's
most numerous residents.
As far back as 1772, Father
Juan Crespi wrote about
their fierce attacks. This
humble creature, brilliant
gold, black and white, or
reddish-brown in color,
made living near the Bay a
real challenge until the
advent of mosquito control
programs.

Up through the late 1970s,
the accepted "solution" was
to drain "swamps" or spray
organophosphate pesticides
into them. Few people
understood the value of
marshes or the damage that
such activities could have
on the sensitive ecosystems
within the Bay's wetlands.
The desire to fill or drain
wetlands for human habita
tion or agricultural and

Few people appreciate the beauty

of the mosquito, or know that it

pollinates flowers.

industrial uses also required
that something be done
about the mosquito menace.
Now, as we try to restore
some of the wetlands that
were diked or drained
decades ago, mosquitoes
also return.

If mosquitoes were only a
minor nuisance, control
might not be such a big
issue. Unfortunately, how
ever, mosquitoes also carry
diseases, such as malaria
and encephalitis, which
historically were serious
problems within this state.
In 1996, there were 55
reported cases of malaria in
Alameda County. Between
40 and 60 cases have been
reported in Santa Clara,
Los Angeles, and San Diego
Counties in recent years.
Fortunately, local mosqui
toes did not transmit the
disease in these cases.

Unfortunately, the mosqui
toes that can carry these
diseases do breed here,
making the risk for the
reestablishment of these
diseases quite real.

Today's mosquito control
programs use strategies
that are crafted to be envi
ronmentally friendly.
Instead of pesticides that
primarily target adult mos
quitoes, or methodologies
that could significantly
modify a particular habitat,
the focus now is on pre
venting adult emergence.
Bacteria, mosquitofish, and
species-specific insect
growth hormones are now
the mainstays of mosquito
control programs. Should
the need arise to control
adult mosquitoes, sprays
that contain pyrethrin, a
substance derived from
chrysanthemum flower
heads, or synthetic
pyrethroids are used.
By targeting immature
stages, smaller areas can
be treated, thereby reduc
ing the impact on non
targeted organisms and
the environment.

Public education and
public involvement in wet
lands enhancement or
restoration projects is also
a critical component of
modem control programs.
This aspect is most valu
able, since it can be an
effective, long-term control
methodology that enhances
the environment and
helps to keep costs to a
minimum.

Mosquitoes are aquatic in
their immature stages and
terrestrial as adults. Their
life span ranges from two
weeks to several months,
depending on the species
involved, the time of year,
and environmental factors
such as temperature,
humidity, and competition
for food. The summer salt
marsh mosquito, Aedes dor
salis, can go from egg to
larva to pupa to adult in
less than one week, while
other species, like the win
ter salt marsh mosquito, A.
squamiger, can take up to
four months to complete its
life cycles. The eggs are laid
singly or in rafts, on the
water surface or in places
where water will ultimately
cover them. Most species'
eggs hatch into larvae with
in 24-48 hours, but some
can last for several years in
dry places, hatching only
when conditions are just
right. The larvae, also
known as wrigglers, feed
on microorganisms or
decaying plant material.
The pupae, or tumblers, are
the last stage to occur
before the adults emerge.
They swim with a tumbling
motion and do not feed.
This stage lasts about 24-72
hours. It is the adult female
mosquito that most people
know best. Only the female
bites, needing the protein
of a blood meal to produce
up to as 600 eggs during
her lifespan.

Both males and females
pollinate flowers, using the
nectar as a source of energy.
Mosquitoes also serve as
prey for some of the other
insects and birds that reside
within the baylands. So, for
all of the difficulties that
they might cause humans,
they can also be beneficial.

(continued on page 39)
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Petaluma:

The Little City
That Could

Trains no longer run along

the city's waterfront, but it's a

lively scene again.

VEN ON A BRISK FALL

afternoon, the waterfront
terrace at Dempsey's Restaurant is crowded. Children

with parents in tow stop in for burgers and fries,
while groups of adults linger over pints of ale on the

patio, enjoying the river view. On the opposite shore, cabin cruisers bob alongside the
floating dock. A few steps below the patio, a wooden pedestrian bridge arcs across
the river, an easy route to the cafes and Petaluma's quaint and bustling downtown.

"Dinner on the boat tonight?" a woman asks her companions. They have come
upstream from San Francisco for a mini-vacation, and the tone of her voice suggests
she might prefer dining at one of Petaluma's diverse restaurants. No one seems
ready to decide just yet, though. They'll sit a while longer, sipping drinks as the
river flows by.

If anyone had predicted twenty years ago that Petaluma's riverfront would
become such a lively and charming scene, he would probably have been dismissed
as moonstruck. This was the backside of Main Street. Shops and restaurants used
the waterfront to store garbage cans. Downriver, a creamery regularly dumped
whey into the water, giving it an unpleasant odor and a milky look. Many local
residents thought of the Petaluma River simply as a nuisance-a dirty, smelly
stream with a nasty propensity for flooding.

BILL O'BRIEN
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Within the past two decades, however, this
city of just 50,000 has managed to transform
its river into a centerpiece for urban redevel
opment and a model for progressive riparian
restoration. It has raised close to $12 million
for river and wetland projects, and now
plans to raise millions more for a six-and-a
half-mile-long "greenway" that is already
taking shape along the riverbanks. How
could such a small city accomplish all that?

The short answer is, "You've got to have a
plan," says Jennifer Barrett, who until Octo
ber was Petaluma's principal planner for
advanced planning. The longer explanation
is a tale of inventiveness and perseverance,
patience, an energetic and focused city staff,
and a diligent search for common ground
among people with diverse interests. "It
took five years to do the planning," she
says. "The plan was built by consensus, and
as long and arduous as that process was, it
worked." With a "good comprehensive
plan" for the river's future in place, every
body from potential funders to volunteers
to ordinary citizens had a clear idea of what
to expect and could join in. Every step for
ward made the next step possible.

The City's Special Charms

T
HE PETALUMA RIVER begins at the
juncture of Willow Brook, Liberty
Creek, and Marin Creek several miles

north of the city limits and flows past gentle
hills and farmlands and through some of
the area's last remaining oak woodlands as
a freshwater stream. By the time it reaches
downtown Petaluma it has met tidewater
from San Pablo Bay. It flows another four
teen miles through marshes and meadows,
then empties into San Francisco Bay.

In the earlier part of this century, before
highways and trucks replaced railroads and
ships as the dominant means of transport,
the river was at the heart of Petaluma's life
and commerce. Its waterfront was alive
with scows, steamers, and barges, hauling
locally grown grain, livestock, produce, and
eggs to San Francisco and beyond. In fact
though it's hard to believe now-the
Petaluma River was the state's third busiest
waterway, with only the San Joaquin and
Sacramento Rivers carrying more traffic.
By the mid-1950s, however, urban develop
ment began to push farming out of the

This barn and grain elevator

are icons of Petaluma's

agricultural history.
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The downtown pedestrian bridge

region. Highway 101 was built, and the
waterfront fell quiet.

By the mid-1960s, the poultry industry
that had allowed Petaluma to boast it was
the Egg Capital of the World had been dev
astated by competition from giant egg fac
tories to the south. Chicken houses and
farm buildings were torn down to make
way for housing tracts. People wearied by
the big city and bored by suburbs began to
discover the special charms of Petaluma,
including its ironfront buildings down
town, the spacious old Victorian homes, the
riverfront, and the river itself. Meanwhile,
local businesspeople took note of the
river's potential for tourism and recreation
al boating. "People began to realize the
riverfront is a neat environment, even in
the industrial areas," says planning director
Pamela Tuft.

Fish GetWater Rights

M
UCH AS RIVULETS FEED

streams and streams join to form
rivers, the river restoration pro

gram was fed by many separate and inde
pendent efforts. A couple of miles south of

downtown, Casa Grande High School
stands near the juncture of Adobe Creek
and the Petaluma River. In 1984, biology
teacher Tom Furrer looked at the creek's
bare, trash-strewn banks and rallied stu
dents to clean up the creek and plant wil
lows alongside. The creek was dry during
summer months, its water diverted
upstream to the municipal supply, but Fur
rer had a vision of steelhead returning. Peo
ple scoffed. "I had people calling me up to
tell me that I was misleading the kids," he
says. Now, 15 years later, the spring-fed
creek flows year-round in wet years. The
City, supplied now by the Sonoma Water
Agency with water from the Warm Springs
Dam and local wells, no longer needs this
water, and it has dedicated its water rights
on Adobe Creek to the creek's fish-the
first city in California to do so.

Steelhead were rarely seen in Adobe
Creek before 1988, but began to appear
more frequently in 1989. In 1997, Furrer and
his students completed a fish ladder with
help from the Sonoma County Water
Agency and the National Marine Fisheries
Service. The ladder is designed to allow
steelhead to pass a major obstacle, the
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bridge on Adobe Road, and gives them
access to the upper part of the creek. "There
has definitely been progress on Adobe
Creek and signs of more progress to come,"
says Bill Cox, district fishery biologist with
the Department of Fish and Game. Several
stretches of the creek are green with native
vegetation now, and more steelhead are
making their spring trek to spawning
grounds upstream each year. "Tom Furrer
carried the torch before the City picked it
up," says Barrett.

Building on the efforts of the teacher and
students, the City designated Adobe Creek
and 350 acres near its mouth as a marsh
restoration and management demonstra
tion project, and then cast its net far and
wide in a relentless search for funds to
plan, acquire, and maintain it. The Coastal
Conservancy provided $65,000 to create an
enhancement plan for 200 acres. The City is
now taking steps to acquire the remaining
150 acres. Funding to manage and restore
the marsh was coaxed from the City, the
Sonoma County Resource Conservation
District, and the California Department of
Water Resource Conservation.

The vision was contagious, but more
money was needed to acquire land along the
creek for restoration. The City fueled
progress by breaking the marsh and creek
enhancement project down into a series of
smaller, more manageable projects that
could be completed as funds became avail
able. One reach of Adobe Creek was restored
with $227,000 from the state's Environmen
tal Enhancement Mitigation Program. The
owner of Lakeville Business Park, John
McNulty, dedicated a levee along the creek's
south bank as open space and contributed
$27,000 toward habitat restoration.

Meanwhile, the nonprofit Petaluma Tree
People secured $22,000 from the Depart
ment of Water Resources to clear debris and
plant native vegetation, and the Petaluma
Education Foundation raised $12,000 for
education programs related to creek and
marsh restoration. The City capped a land
fill in the marsh restoration area, built a
trailhead and parking lot allowing public
access to levees, and installed interpretive
signs. And that's not all. So far, more than
$3.5 million has been spent on Adobe
Creek, Ellis Creek, and the marsh.

That's a lot of money for such a small city,
says the Coastal Conservancy's Melanie
Denninger, who worked closely with

Petaluma officials from 1987 until the early
1990s. "The City staff was so diligent and
effective at pulling together funds from so
many different sources."

At the confluence of Adobe Creek and
the Petaluma River is a 250-acre dredge dis
posal site used by the U.S. Army Corps of
Engineers for mud removed from the
Petaluma River to keep it navigable. The
City built a park with a 2.2-mile levee trail
around this site, which is dry in summer
but forms ponds in winter, becoming a
valuable resting place for waterfowl and
shorebirds. A State Parks grant helped
build a trail to the river, which is now high
ly popular with hikers and joggers, and is a
great place to watch white pelicans, black
necked stilts, terns, geese, and many other
bird species.

As work progressed along Adobe Creek,
more and more people were becoming
aware of the Petaluma River, which had
long been central to the city and had the
potential to bind the community together

Petaluma River, looking south

west toward San Francisco Bay.

The riverfront has not changed

much since 1984, when this

photo was taken.

More and more

people were

becoming aware

of the Petaluma

River; which had

long been central

to the city and

had the potential

to bind the

community together.
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Barge filled with oyster shells, to

be converted into calcium prod
ucts. The commercial tonnage of
goods barged along the river is

sufficient to qualify for federally
financed river dredging.

in new ways. In 1987, the City adopted a
new general plan, which set a series of
related goals. The plan called for habitat
restoration along the river where possible
and, at the same time, the creation of a
"vibrant, high-density, water-related com
mercial environment" downtown. A contin
uous trail was to run on both sides of the
river through the entire city; there would be
bicycle and pedestrian bridges, water-relat
ed recreational activities, and open views.

In 1991, a consultant's report on the city's
economic potential strongly endorsed the
goal of making the river a "central amenity
and a focal point" for future improvements,
such as acquisition of the 32-acre McNear
Peninsula just south of downtown for a
park, reorientation of businesses to face the
waterfront, and restoration of the riverfront
boardwalk and some historic buildings.

YetAnother Plan
Was~nted

BUT AS THE CITY SOUGHT to carry
out its public access goals, seeking
easements from property owners, it

ran into opposition because it did not have
a template for trails and bridges. Realizing
that another, more specific plan was need
ed, Petaluma then lobbied the Legislature
and received an appropriation of $400,000,
allocated to the Coastal Conservancy, of

which $100,000 was for a stretch of the
Petaluma River flowing through Marin
County and $300,000 for the development of
a Petaluma River Access and Enhancement
Plan. In 1992, the City formed a citizens
committee, representing diverse views, to
work with Kurt Yeiter and Pamela Tuft of
the City's PlanI}ing Department to draft this
plan. A consultant, John Northmore Roberts
and Associates, was retained to work with
the committee and staff.

That task took five years. "There were a lot
of passionate feelings in the room," recalls
City Councilmember and Committee Co
Chair Jane Hamilton. Some committee
members set a high priority on restoring nat
ural habitat; others wanted more commerce
and development; riverfront property own
ers worried that greater public access would
increase their liability, and they wanted to be
sure that flood control was high on the agen
da. Eventually, however, members learned
to listen to, and even respect, each other's
viewpoints, says Hamilton.

The citizens committee's labors resulted
in a plan that divided the 6.5-mile-Iong
river corridor through the city into six seg
ments and dealt with each separately. In
less developed areas, bioengineering tech
niques such as willow mats will be used,
wherever possible, to stabilize the banks,
thus reducing erosion and improving water
quality. Downtown, businesses will be
encouraged to face the river. A pedestrian
walkway and bike trail is to run the entire
length of the river within the city limits.
The City adopted this river plan in May
1996 as a reference document to the gener
al plan. With a $58,000 grant from the
Department of Water Resources, the City
prepared design guidelines for the river,
which will be used for all river projects.

The City's ingenuity is evidenced by its
decision to maintain some river-dependent
heavy industry as part of the mix. Mitch
Lind, owner of Jerico Products, Inc., will be
permitted to keep on dredging calcium
rich shells from ancient oyster beds in the
South Bay, barging them to his Petaluma
processing facility, and turning them into
ingredients for fertilizer and animal feed.
A local quarry and a company that manu
factures large concrete highway structures
will continue to use the river for transport.

People like to watch the tugs and barges,
and Petalumans have consistently support
ed keeping these activities in place. But the
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barges provide more than scenery. Their
presence is evidence that the river is used
for navigation in interstate commerce--a
requirement that must be met by rivers
maintained by the Army Corps of Engineers.
The Corps continues to keep the channel
navigable by dredging it every four years.
If that job were the City's responsibility, it
would have to pay perhaps $500,000 each
time. Here, as with Adobe Creek, Petaluma
has shown shrewd thinking.

To date, over $8 million has been spent
on planning, acquiring land and ease
ments, and restoration work along the
river. It will take far more to reach the
City's goals. The river plan lists possible
funding sources, and also suggests that up
to $5.9 million could be raised from mitiga
tion fees, to be required from developers as
conditions of project approval. It counsels
that public funds be used for "high visibili
ty and high impact" projects, explaining
that "success with the earliest improve
ments will spark enthusiasm to carry out
future phases of the plan." That has cer
tainly been an essential ingredient in
Petaluma's recipe for success.

In the long term, whether the City real
izes its vision for the river will depend in

large part on City leadership and continued
citizen enthusiasm. Some Petalumans
worry that the plan's friendly attitude
toward developer mitigation fees might
have a detrimental effect, motivating the
City to approve new development for the
sake of mitigation money. "That's like
burning the village to save the village,"
says City Councilmember David Keller.
Longtime local rancher and conservation
activist Bill Kortum, however, says: "It's
one of the tools that can be used, but it
must be used carefully."

Petaluma has a history of creative civic
accomplishment. In the '70s it adopted a
strong growth management ordinance and
successfully defended it all the way to the
U.s. Supreme Court. Beauman vs. The City
ofPetaluma is a landmark case for city plan
ners, and the ordinance has served as a
model for other municipalities. The City
believes that the river plan too could
become a prototype for other communities
-those willing to invest the energy and
effort required. _

Bill O'Brien is an Oakland-based freelance
writer with an admitted weakness for waterfront
brew pubs.

The river plan is not intended to
stop the city's growth. This land
will be developed, but the devel

opers will keep the river in mind.

Copies of the Petaluma
River Access and Enhance
ment Plan (May 1996,
$25) and the two-volume
Restoration Design and
Management Guidelines
for the Petaluma River
Watershed (July 1996,
$50) are available from the
Petaluma Planning Depart
ment, 11 English Street,
Petaluma, CA 94952. A
detailed chart of projects
and funding is on the
Coast & Ocean web site.
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Bay and Ridge Trails Move Forward

Bay Trail Llpdate

PIECE BY PIECE, the 400-mile San
Francisco Bay Trail is growing. So
far, 210 miles have been complet

ed. The Coastal Conservancy, with $5.8
million in new funds for coastal access
appropriated by the Legislature in
1998, is helping this visionary effort.

At Union Point on the Oakland Estu
ary, the nonprofit Spanish Speaking
Unity Council is developing a master
plan for a nine-acre park, with Coastal
Conservancy funds. This park will be a
destination point for Bay Trail hikers
and bicyclists. The draft master plan
has been completed, with much com-

I
T WAS A GRAND IDEA: to build a
trail that links ridgetops around
San Francisco Bay, connecting parks

and open spaces in all nine bayside
counties. William Penn Mott, Jr. first
proposed it when he was general
manager of the East Bay Regional
Parks District in the 1960s. After he
went to Washington to direct the
National Park Service, others carried
the vision forward, and now, almost
three decades later, over half of the 400-

Both the San Francisco Bay Trail Project
and the Bay Area Ridge Trail Council
publish newsletters. For Bay Trail
Rider, write the SFBTP c/o ABAG,
P.O. Box 2050, Oakland 94604-2050;
phone: (510) 464-7935; web site:
baytrail.abag.ca.gov. For Ridgelines,
write BARTC, 26 O'Farrell, San Francis
co 94108; phone: (415) 391-9300.
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munity participation, and the final plan
is to be produced by mid-February.

Further north along the Estuary, the
nonprofit Jack London Aquatic Center
is working with the City and Port of
Oakland to develop a public boathouse
and dock for hand-launched boats.
Between Jack London Square and
Fruitvale Avenue the 3.4-mile bicycle
lane will be added to the Bay Trail.

Construction on Sunnyvale Baylands
will begin next summer, opening 2.8
miles of levee trails. In San Rafael,
Shoreline Park will extend the Bay
Trail along a levee with beautiful
views. In San Francisco, about six miles
of the Bay Trail will connect China
Basin to Hunters Point.

mile Bay Area Ridge Trail is in place.
In 1987, trail advocates formed the

nonprofit Bay Area Ridge Trail Council,
dedicated to the trail's completion.
Through the efforts of the Council's
4,500 members, many dedicated volun
teers, and local land trusts and public
agencies, 210 miles of trail have been
completed, mostly on public lands.
Now, however, the Council faces a more
formidable challenge: the gaps between
completed segments total 190 miles, and
these are mostly on private lands, par
ticularly in South and North Bay coun
ties. The Council is working to acquire
public access easements from landhold
ers and to provide for the long-term
maintenance and management of trails
along these easements. In addition,
although the San Francisco Board of
Supervisors voted to permit access
across its Crystal Springs watershed in
San Mateo County, issues of water pro
tection, endangered wildlife, and a pro
posed golf course are awaiting approval
of a watershed management plan by the
San Francisco Water Department.

In October 1998, the Conservancy
provided $30,000 to the San Francisco
Bay Trail Project, a project of the Asso
ciation of Bay Area governments, to
complete fieldwork for a study on the
impacts of public access on wildlife.
This study will compare behavior,
abundance, and diversity of bird
species at study sites around the Bay.

In December, the Conservancy
approved $500,000 for Bay access pro
jects. Projects will compete for funds
from this total allocation. Grants will
range between $25,000 and $100,000.
Varied Bay Trail projects are eligible.
For information, call Joan Cardellino
at (510) 286-4093. Deadline for applica-
tions is March 15. -Joan Cardellino

The Council is now working to help
resolve these issues.

The Ridge Trail Council publishes a
newsletter, as well as maps of those
trail segments that can be enjoyed
now by hikers, bicyclists, wheelchair
users, and horseback riders. To ensure
that the Ridge Trail will be appreciat
ed and cared for in the years to come,
the Council operates a program for
children in grades K-8. The six
session Ridge, Kids, and Stewards
program introduces children to envi
ronmental issues, habitat restoration,
and California's natural history by
offering them a chance to work on the
trail. This year, nearly 300 children
took part. In 1999, the Council plans
to reach more than 720 children from
all nine counties.

The natural beauty of the Bay Area
is one of its most valuable assets. The
Ridge Trail offers opportunities to
enjoy that beauty from elevated per
spectives-a peak experience, away
from stress yet close to home.

-Clifford Janoff
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Ventura Coastal Bikeway

More to Come

Surfer Point Peril;

Red Mountain
2161·

..... ea.,....

Rincon Mountain
2168-

Cathy Philipp is the author of the self-pub
lished guidebook On the Trail: Malibu to
Santa Barbara, (1997, 252 pp., $19.95
[paper]), which is available from Cathy
Philipp Publishing: PO. Box 1954, Thou
sand Oaks, CA 91358-1954.

C
ONSTRUCTION HAS begun on
the long-awaited Ventura River
Trail, a rail-to-trail pathway.

This seven-mile trail will take walkers,
bicyclists, and horseback riders from
the mountains to the sea. It starts at the
Foster Park trailhead of the Ojai Valley
Trail and continues south via the old
railroad tracks to Main Street, where it
will connect with the Coastal Bike Path.
The first one-mile stage of the project
has been completed and is open to
hikers and riders. Work on the second
stage began in December, and the City
hopes to have the entire trail completed
by Memorial Day 1999. Artwork will
be installed along the pathway as part
of a public art project that will inter
pret Ventura County's history from
the era of the Chumash Indians to the
era of agriculture, oil interests, and
the railroad. _

there is easy access via California Street
to the Ventura Mission, historical
museums, and the restored downtown
shopping area.

Ventura Bikeway

The route brings you eye-to-eye
with Ventura's beach community,
to tidepool areas near Seaside
Wilderness Park at Faria Beach,
and to two new hiking trails at
Emma Wood State Beach. Clear
days mean marvelous views of the
Channel Islands, which at times
seem close enough to touch.

Early-morning rides along the
levee by the Ventura River Estuary
and Seaside Park are a delight for
bird lovers, for many species of
waterfowl and shorebirds gather
at the river mouth to feed.
Evening rides take on a magical
quality as the sun sets over the ocean.
It can be peaceful to watch the boats
returning to the harbor and wildlife
settling down for the night.

At Surfers Point, local surfing organi
zations hold competitions on week
ends. At Promenade Park and Ventura
Pier, weekend crowds bring out ven
dors of all kinds. Just beyond the pier

HOW TO GET THERE

F ROM HIGHWAY 101 in Ventura
exit at Seaward Avenue, turn

toward the ocean, then turn right onto
Ayala Street. Take Ayala Street all the
way to the park entrance off San
Pedro Street. Drive in, pay the $3
parking fee (on weekends and holi
days) at the kiosk, then follow the ser
vice road around the park's perimeter
to the large oceanside parking lot.

C
RUISING ALONG Ventura's
Coastal Bike Path can be a fun
family adventure any time of

year, for it offers a route that is nearly
level and free of automobile traffic. It's
perfect for young or inexperienced rid
ers, and for anyone else who wants to
make the entire 25-mile round trip.
With bike rentals available at San Bue
naventura State Beach, you need not
even own a bicycle.

CATHY PHILIPP
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The Future of
California's Public Piers
MARC BEYELER

Stearns Wharf was devastated by fire last November.

THE SPECTACULAR FIRE that
caused up to $11 million in dam
age to historic Stearns Wharf in

Santa Barbara on November 19, 1998
destroyed part of an important City
revenue-generating facility. Insurance
will help pay for the rebuilding, but
the City will probably need further
funding assistance.

State legislators have asked the
Coastal Conservancy to help, in keep
ing with its long-standing commitment
to maintaining the state's diverse and
extremely popular public piers. Stearns
Wharf was one of the Conservancy's
first urban pier and waterfront restora
tion projects, nearly two decades ago.
Since then, portions of the wharf have
been damaged by heavy seas and win
ter storms in 1983 and 1998 and by an
electrical fire in 1986.

The pier was built in 1872 as a ship
ping terminal. After it was no longer
needed for this use, it came to be valued
for recreation. In 1973 a fire severely
damaged the pier and it was subse
quently closed for eight years. The City
submitted at least two different restora
tion plans to the California Coastal
Commission, but these were rejected
because they included view-blocking
structures, inadequate public space, and
insufficient parking. In 1978 the City
requested the Conservancy's help in
finding a way out of the stalemate.

The challenge was to find a way to
make the pier financially self-sustaining
while maintaining its historic character
and maximizing free public access. The
Conservancy was able to bring together
funding sources that enabled the City
to redesign the project with three
fourths of the deck open to the public
for fishing, strolling, or taking in the

view. The Conservancy contributed
$400,000, half on loan, toward the $3
million restoration project. The City's
architects produced building designs
for a large restaurant, snack shops, a
fish market, and other small stores,
which won the approval of the Coastal
Commission. The rebuilt Stearns Wharf
opened in 1981, and currently attracts
over five million visitors a year.

During the past two decades the
Conservancy has contributed more
than $15 million to pier rebuilding and
restoration projects along the entire
California coast. These funds have
leveraged another $50 million in other
public investment and even more in
private investment.

Piers are inevitably vulnerable to
storm damage. Those replaced with

Conservancy assistance at Pismo
Beach, Oceanside, Huntington Beach,
and Manhattan Beach have suffered
the least from recent heavy storms.
Among many piers requiring restora
tion, those most in need of repair are
the Municipal Pier at San Francisco's
Aquatic Park, the Pacifica Pier, Aliso
Pier in Orange County, Malibu Pier,
and the Capitola Pier. More state funds
are needed if these coastal landmarks
are to be maintained and enjoyed by
the public. In recent years, however, no
funds have been allocated to the Con
servancy for urban waterfront and pier
restoration projects. _

Marc Beyeler is manager of the Coastal
Conservancy's Urban Waterfronts
Program.

COURTESY THE CITY OF SANTA BARBARA
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The Makah Whale Hunt
- a Pandora's Box?

SARAH CHRISTIE

T TH E C ENTER of it all is a sleek cedar canoe.
Micah McCarty sits in the bow, a Makah Indian in

his 20s, wearing feathers in his hair and a Speedo
bathing suit. Between his knees he cradles a steel

tipped harpoon. One of the seven men seated behind him holds
a .sO-caliber rifle. The paddlers sing traditional songs as they
propel the 32-foot dugout through the cobalt waters of northern
Washington's Neah Bay.

Following the canoe is a phalanx of aluminum speedboats, their
outboards chugging. In them are more Makah men, holding
long-range rifles, which will do what McCarty's harpoon can not.
Flanking these small craft are six U.s. Coast Guard vessels, includ
ing two nO-foot patrol boats, deployed to protect the Makah from
the outermost ring of participants in this oceangoing standoff.

Between the hunters, their military escorts, and the open sea
floats a ragtag fleet of fishing boats, kayaks, Zodiacs, and private
yachts, led by the Sea Shepherd Conservation Society, here to
prevent what they say is an illegally authorized return to com
mercial whaling despite a global moratorium.

All vessels rock in a tense stalemate in the cold North Pacific
chop of Neah Bay while an ancient annual journey resumes
beneath them. Somewhere out there swims the quarry, a California
gray whale, one of 22,000 bound for the warm salty calving
lagoons of Mexico.

Neah Bay is the watery stage for one of the most complex
and emotionally charged environmental dramas of the decade:
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Top: Dissident Makah Alberta Thompson (center)
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Lighthouse Joe next to his canoe, 1910. Whaling canoes were made from a single, hollowed-out log with bow and stern joined by dowels and lashings.

the resumption of whaling by the
Makah Tribe, with official approval of
the U.S. government.

The blockade continued through
October and November 1998. Although
it ended when winter storms moved
into the area December 1, the two sides
have by no means declared a truce. Sea
Shepherd, which is based in Marina del
Rey, California, vows to return for the
northern migration in the spring. Their
protest has the support of more than
200 environmental groups worldwide.
The Makah continue to voice their
intent to take a whale as soon as their
crew is ready and the weather cooper
ates. They are supported by tribal lead
ers across the country.

No Longer Endangered

A FTER TWO DECADES of fed
eral protection the gray
whale has recovered to the

point where marine biologists can no
longer justify the hunting ban. The
population has rebounded from fewer
than 10,000 in the 1980s to over 23,000,
and is growing by 2.5 percent a year.
"You can't make a stand against whal
ing biologically," says Joe Cardaro, a
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marine mammal biologist with the
National Marine Fisheries Service
(NMFS) in Long Beach. "Harvesting a
small number doesn't hurt the whole
population. That doesn't mean people
aren't morally against whaling, but it's
a social argument, not a scientific one."

The social argument is supported by a
16-year-old global ban on commercial
whaling, agreed to by the 41-member
International Whaling Commission
(IWC). In 1982, mounting international
public opposition prompted world
leaders to act on scientific evidence that
the world's whale populations were
severely depleted. The United States led
the charge, transforming the IWC from
a regulatory agency that oversaw inter
national traffic in whale products to an
agency dedicated to protecting whales.
Only three countries voted against the
ban: Japan, Russia, and Norway.

Although commercial whaling is
now outlawed, the IWC recognizes the
needs of some aboriginal people to
hunt whales for survival: the Chukotka
Inuit of Siberia, the Inuit of Alaska, the
Greenland Inuit, and the Bequian
islanders of the Caribbean. All have an
uninterrupted history of whaling.

Every five years the IWC reviews

quota requests submitted by member
governments acting on behalf of their
aboriginal peoples and evaluates these
requests in light of current research on
whale populations. This is how global
catch limits have been set for gray
whales, fin whales, bowheads, minkes,
and humpbacks, the only species that
can legally be taken.

Although the Makah stopped hunt
ing whales over 70 years ago, they have
recently decided to resume the practice,
exercising a clause in the 1855 Treaty of
Neah Bay. They have established a trib
al whaling commission, adopted a
management plan with the help of
$335,000 and technical assistance from
NMFS, acquired specially adapted
long-range rifles, and trained hunters
with the help of Inuit whalers. In 1997,
this 1,800-member tribe on Washing
ton's Olympic Peninsula received a per
mit from NMFS to take up to 20 whales
over a period of five years.

The permit is controversial for three
reasons: it is the first to be issued (1)
primarily for cultural rather than sub
sistence need; (2) to a tribe that has
ceased whaling for subsistence; and (3)
by any IWC nation to an aboriginal
community whose subsistence needs
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have not been specifically acknowl
edged by the IWC.

Some environmental policy watchers,
including more than 200 conservation
groups and IWC delegates from Aus
tralia, New Zealand, and the United
Kingdom, have charged that by issuing
this permit, the United States has violat
ed international law. Rep. Jack Metcalf
(R-Washington) has filed suit against
the National Oceanic and Atmospheric
Administration (NOAA), its parent
agency, the U.s. Department of Com
merce, Secretary of Commerce James
Baker, and other government officials,
alleging that the U.S. action violated the
U.s. Whaling Convention Act.

NOAA, which represents the United
States on the IWC, says that its critics
are misrepresenting the issue. The
agency contends that the IWC gave
implicit consent for the Makah whale
hunt by approving a proposal for glob
al catch limits, submitted jointly by the
U.S. and Russia, which specifically
mentioned that 20 whales would go to
the Makah. "It's not uncommon for
delegates to disagree," said NOAA
spokesman Scott Smullen.

Before trying to sort out tangled sub
tleties of international law and its inter
pretations, it is useful to ask: Why such
a furor about a few whales? Aren't
there more important issues demand
ing attention, such as the devastation
being inflicted on marine life by
trawlers, drift nets, and pollution?

Those engaged in the Neah Bay
protest, as well as concerned scien
tists, fear this permit sets an ominous
precedent. As they see it, the federal
government has opened a door that
could enable other countries to pursue
whaling activities previously off-lim
its to them.

"This sort of thing is a slippery
slope," said John Heyning, curator of
mammals at the Los Angeles County
Museum and a member of the Pacific
Scientific Review Group (PSRG), which
advises NMFS and the U.S. Fish and
Wildlife Service. "If you allow one
group to whale because of historic take,

Indians attempt to harpoon a whale while his tail

is underwater. If his tail had been above water,

the whale could have wrecked the boat (c. 1910).

you have no reason to say no to Nor
way or Japan, who may have been
whaling longer than the Makah. When
it's all or nothing, it's pretty clear ...
but when we exempt individual groups
of people, we open the floodgates."

Sea Shepherd president Paul Watson
points out that there is not enough
monitoring on the high seas now to
prevent illegal commerce in whale
meat, which sells for $30 to $50 a
pound in Japan. "With the loophole
our (U.S.) administration just carved
out, there will be no way to regulate
the piracy which will result," he said.

NOAA spokesman Smullen scoffed
at such predictions. "There is no way
the Makah would ever be able to sell
that meat, even if they wanted to," he
said. "The level of scrutiny is too high.
This hunt is for tribal subsistence and
cultural purposes only."

For the Makah, this is a clear-cut issue
of sovereign rights, cultural traditions,
and economic survival. Makah, mean
ing "generous with food," is the name
given to the people of Cape Flattery/
Neah Bay by their neighbors. For 2,000
years they prospered from an abun
dance of western red cedar, whales,
salmon, seals, and shellfish. In the 1800s
European whalers capitalized on their

/
Makah
Nation

Reservation

prowess as whale hunters by hiring
Makah harpoonists. When excessive
hunting nearly extinguished whales
from local waters in the 1920s, commer
cial whalers moved on and the Makah
also stopped hunting. Yet much of the
Makah identity still centers on whaling
as a historical foundation of their
well-being.

In the 1855 Treaty of Neah Bay, the
Makah ceded much of their tribal land
but retained the right to fish, seal, and
whale in the waters off much of the
coast of northern Washington. This is
the only U.S. treaty to preserve the
right of Native Americans to hunt
whales-a practice off-limits to all
other U.S. citizens.

"My ancestors lived here for thou
sands of years; the Save the Whales
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Sea Shepherd's Pacific Northwest coordinator, Michael Kundu, pilots a Zodiac in Neah Bay.

movement has only been around since
the' 70s," says Denise Dailey, director
of the Makah Whaling Commission. "It
deals with the guilt of the American
people. The population has rebounded.
One whale isn't going to make the pop
ulation crash. That's all we want this
year-one whale."

"When I was a teenager I was initi
ated into Makah whaling rituals,"
Keith Johnson, president of the Makah
Whaling Commission, wrote in a
recent open letter to the public. "1
was ecstatic about the idea of resum
ing the hunt; something my grandfa
ther was never able to do.... All of
the Makah whalers are deeply stirred
by the prospect of whaling.... We are
willing to risk our lives for no money
at all."

Culture or Commerce?

A GGRAVATING THE contro
versy is information indicat
ing that the Makah have

expressed interest in selling whale meat
and oil on the international market.

On March 23,1995, Michael Tillman,
NOAA's deputy commissioner to the
IWC, met with John Arum, attorney for
the Makah Tribe. According to a mem
orandum from Tillman, Arum indicat
ed that the Makah wished to resume
whaling for commercial as well as cul
tural purposes. Tillman responded that
commercial activity was prohibited. "1
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indicated that the only basis available
was subsistence hunting and told them
the process needed to qualify for that,"
Tillman said. "They were a naive
bunch of people in the beginning and
we just had to set them straight."

Two months later, the Makah submit
ted a "needs statement" to NOAA. It
included this sentence by Tribal Coun
cil Chairman Hubert Markishtum: "We
have a right to harvest whales not only
for ceremonial and subsistence purpos
es but also for commercial purposes."
Was this a simple affirmation of a
treaty right, or a hint of the Tribe's
future plans?

Other indications of the Tribe's inter
ests emerged at the semiannual meet
ing of the PSRG in Hawaii in April
1995. According to official notes of that
meeting, Terry Wright, representing
the North West Indian Fisheries Com
mission, of which the Makah Tribe is a
member, told the group that "the
Makah intend to harvest gray whales,
harbor seals, California sea lions,
minke whales ... harbor porpoise and
Dall's porpoise and, potentially in the
future, sea otters. The Makah are plan
ning to operate a processing plant so as
to sell to markets outside the U.S. The
Makah have started discussions with
Japan and Norway about selling their
products to both countries. The plant
could be used to process the catches of
other tribes as well."

This information was met with

"shock by some, recognition by others
who had already heard of their plans,"
remembers Jay Barlow, a marine mam
mal researcher for NMFS. John Heyn
ing, chairman of the PSRG at the time,
observed: "The gray whale has become
the lightning rod for this issue, but we
were just,as concerned about the
impact on other mammals, such as the
harbor porpoise."

Denise Dailey said the tribe was
upset with Wright. "We had no idea
he'd go off to [the PSRG meeting in]
Hawaii and blab everything to them.
He had no right to do that." She said
the Tribe has no plans for commercial
whaling at present. "In the beginning
we talked about how it would be nice .
. . [but] we accept there is a moratori
um.... We are not interested in com
mercial whaling right now."

The Policy Rocess

THE MAKAH WERE VOCAL advo
cates for the removal of the gray
whale from the Endangered

Species List in 1994. In petitions to
NMFS and testimony before Congress,
Makah representatives argued that
research money would be better spent
on species more in need of monitoring,
such as salmon and various seabirds.
In media interviews, they denied that
they intended to begin hunting whales
again. Shortly after the delisting, how
ever, the Tribe approached NOAA
about a permit, and in 1996 NOAA pre
sented the Makah needs statement at
the Commission's annual meeting in
Aberdeen, Scotland.

In a press release, NOAA explained
that the United States supports the
Makah request on three grounds: (1) the
Treaty of Neah Bay; (2) the Makah's
1,500-year tradition of whaling; and (3)
"the scientific assessment that there will
be no adverse conservation impact from
the hunt." The Makah had also threat
ened to sue the government for viola
tion of treaty rights if it did not act on
the Tribe's request, according to Mar
garet Hayes, NOAA's legal counsel for
IWC matters and a delegation member.
"In the end," said Hayes, "we decided
to carry their request to the IWC."

To support their argument that the



Makah and media crew face protesters. Harpooner Micah McCarty holds drum.

Makah needed to hunt whales for sub
sistence as well as for ceremonial and
cultural purposes, tribal councilmen
described high unemployment on the
Makah reservation, a failing salmon
fishery, and cultural degradation. Not
all Makah agreed with the petition,
however. Some Makah elders flew to
Aberdeen to oppose their tribe's
request, with Sea Shepherd covering
their travel costs. Alberta Thompson,
74, talked to commissioners between
sessions. "We are not poor," she recalls
telling them. "We have telephones and
satellite dishes and most families have
more than one vehicle.... We don't
need to eat whales to live."

After discussion made it clear that
the proposal would not get the three
fourths majority needed to increase the
gray whale quota, the United States, in
consultation with the Tribe, withdrew
the proposal and asked the Commis-
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sion to defer the matter until 1997,
when the entire gray whale quota was
to be considered.

The following year the IWC met in
Monaco in October. This time, the U.S.
did not ask the IWC to review and
approve the Makah needs statement,
as it had in 1996, or to raise the global
catch limit. It went directly to the mat
ter of the quota, submitting a joint
proposal with Russia that actually
lowered the global limit for grays
while accommodating the wishes of an
aboriginal people in each country, the
Makah and Chukotka.

Essentially, the Russians agreed to
share their quota for gray whales with
the US., in return for some of the bow
heads assigned to the Alaska Inuit.
Bowhead meat is considered tastier
than gray whale, but in 1996 the Rus
sians had been unsuccessful in obtain
ing a quota because of the severely

endangered status of the bowhead pop
ulation. Neither the Russian Chukotka
nor the Alaskan Inuit had been using
their full quota. The swap reduced the
quota for gray whales by 120, but did
not affect the bowhead quota.

When the U.s. delegation made it
clear that.they were negotiating in
behalf of the Makah, objections were
raised over the fact that the IWC had
not reviewed the Tribe's needs state
ment. But because the request lowered
the catch limit for grays, and also
because it authorized the continued
whaling activities of approved tribes,
the IWC approved the joint request in
the form of a schedule amendment. It
added the caveat, however, that the
only aboriginals with a legitimate
claim to the quota are tribes "whose
subsistence and cultural needs have
been recognized."

The U.S. declared that a "win-win
solution" had been achieved. When
NOAA announced it had gained IWC
approval of the Makah's request, how
ever, dissenting delegates cried foul.
The Australian delegation, the most
vocal critics of the action, issued a press
release after the Monaco meeting, stat
ing: "The Australian delegation explic
itly rejects [claims in U.s. news releases]
as false and as giving an entirely erro
neous interpretation of both the sched
ule amendment as passed and the
decision of the Commission itself. They
are supported neither by the terms of
the schedule nor by the record of the
Commission debate."

To this, NOAA spokesman Smullen
responded: "That's their opinion,
that's not our opinion." He explained
that "quotas are assigned to countries,
not individual tribes or nations of
people," and it's up to the respective
governments to decide how to divide
the quotas.

The objecting nations' opinion is
echoed, however, by Ray Gambell,
secretary to the Commission. A letter
from Gambell to maritime attorney
Eric Dickman of Seattle clarified the
IWC's action, stating: "The IWC has
specifically not passed judgment on
recognizing or otherwise the claim
by the Makah tribe, since the member
nations were clearly unable to agree."
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A Cultural Clash

WElCOMfTON.A
THE

MAKAH
NATION

W
HILE THE POLITICAL

intrigue and policy nuance
may be difficult to follow,

the cultural clash that has occurred at
Neah Bay is clear. The Makahs' ances
tors hunted grays with shell-tipped
yew-wood harpoons, sinew ropes, and
floats fashioned from inflated seal
bladders. Often it would take days
before an exhausted whale gave up the
fight and could be towed ashore.

Today's Makah intend to use a canoe
and harpoon, but also modern equip

ment: cell
phones and
short-wave
radios to locate
whales, large
bore rifles to
kill them, and
motor boats to
land them.
Guns are to be
fired simultane
ously, or imme
diately after the
harpoon is
launched. Till
man said the
Makahpro

posed to the IWC that "they would
attempt to kill a whale with one shot.
They engaged the services of Dr. Allen
Ingling [a veterinarian at the Universi
ty of Maryland who specializes in the
humane killing of animals], who
worked with them on developing a
weapon." Ingling fired at a dead whale
to check penetration, and "his view
was that one shot properly placed
would kill that whale," Tillman said.

Naomi Rose, a biologist with the
Humane Society of the United States,
which has been monitoring whale
hunting, says that while the high
powered rifles are recognized as more
humane than traditional methods, it
may take 100 bullets fired over two
hours to overcome a mature adult.
"There is no humane way to kill a
whale," she said.

Tribal leaders say they are being
treated unfairly by a culture that does
not share their values. They say envi
ronmentalists are behaving like

36 CAL I FOR N I A C 0 A 5 T & 0 C E A N

exploitive missionaries, and some have
likened their arrival at Neah Bay to
that of smallpox.

But not all tribal members agree that
resumption of whale hunting is a good
idea. The seven oldest members of the
tribe signed a letter of protest submit
ted to the Tribal Council. "Just because
we have a treaty right doesn't mean we
have to exercise it," said Alberta
Thompson. "Why can't we say to the
whale, 'You fed us when we were hun
gry 100 years ago and you kept us
alive. Now we want to protect and
honor you forever and show the world
what the whale can be'?" She has also
suggested a hunt with paint guns,
allowing all the ceremonial preparation
and celebration without the bloodshed.

"This is the idea of some young peo
ple who never even grew up here,"
said Thompson, who was born and
raised on the reservation. "Nobody
wants to eat whale meat around here.
They saw dollar signs. They smelled
money. The whole thing stinks." She
remembers a small whale caught acci
dentally in a fishing net two years ago
and parceled out to the tribe. "Nobody
knew how to prepare it and hardly
anyone liked it. That little whale is still
in freezers all over Neah Bay."

A statement by the Tribe, posted on
the Internet, asserts that "some [tribal]
dissenters have been aggressively
exploited by anti-whaling groups."

The intensity of this controversy
reflects cultural values that have
emerged during the fight to save the
whales from extinction.

For over 20 years, the Endangered
Species Act and the Marine Mammal
Protection Act prohibited hunting,
harassment, or habitat destruction of
any gray whale in US. waters. A thriv
ing whale-watch industry sprang up,
and millions of visitors to the Pacific
Coast witnessed the recovery of an
endangered species firsthand.

It was an environmental educator's
dream. Federal funding for research
led to better understanding of these
awe-inspiring creatures, whale-watch
vessels managed the human/wildlife
interactions and created a captive audi
ence for educating the public. "Save
the Whales" turned from a battle cry to

a cliche as the gray whale became the
conservationists' mascot.

Accustomed to decades of human
interaction, whales are no longer wary,
and surface within feet of small craft.
In Mexico, some whales have even
become accustomed to swimming with
humans.and getting their backs rubbed
from boats. To begin hunting them
now is "like declaring open season on
Yosemite's black bears," says Aleks
Janusas, general manager of Santa Bar
bara Sailing Charters. "We've trained
these animals to be friends, and now
that they trust us, they want to shoot
them." Besides, he adds, if whales
again perceive humans as predators,
they could become dangerous, particu
larly to smaller vessels.

Suggestions that the Makah develop
a tourist trade around whale watching
have not met with favor among tribal
leaders. "If someone asked me about a
whale-watch tour I'd tell them, 'Don't
waste your money. Go sit on the frig
gin' beach in a nice, comfortable
chair,'" said Dailey. "They come right
into the bay and scrape barnacles off
their backs on the pier. Honestly."

In a way, the success of the gray
whale's recovery has reaped an unin
tended harvest. The protected status
that rescued the species from extinc
tion has turned the whale into an
American icon, much like the bald
eagle and the mustang. Public senti
ment now stands at odds with the
idea of "harvesting whale stocks," to
use the language of fisheries. Historic
values have clashed with emerging
new values on Neah Bay. Although
the drama may continue on the Bay's
choppy waters next spring, the deci
sive battles in the larger struggle
over the proper relationship between
humans and whales will continue
to evolve in the arena of international
politics.•

For more information on this issue, three
web sites will provide a start and lead to
many more. www.makah.com;
www.seashepherd.org;andwww.nmfs.gov.
The next IWC meeting will be in May
in Grenada.

Sarah Christie is afreelance writer who
lives in San Luis Obispo.



Lowlmpact
Wood RatJerky!

Sam Ochurte with rat pole and dead rat hanging from his belt, and

son Caterino with rat at end of arrow

ALLISON WREN

IMAGINE STARTING your day
hunting, catching, and preparing
the white-throated wood rat for

breakfast. Paul Campbell, a San Diego
survivalist, accompanied two Kumiai
Indians on a wood rat hunt, not just
to document a fast-disappearing skill
but also to learn how the Kumiai
derived maximum benefit (in this
case protein) with little disruption
to their environment.

Wood rats build twig nests under the
nopal and yucca. Hunters burn these
nests or probe them with sharp sticks.
When a disturbed rat tries to escape,
they shoot it with a bow and arrow
from very close range. This hunt was
successful, bagging two rats, and these
were prepared the traditional way for
consumption during our morning
break. The Indians use a special mano
and metate, which are kept hidden at
least 100 yards away from their houses.
The rat is placed in a fire of juniper
bark and mesquite to singe the skin
and remove it and the hair. Its tail and
intestines are thrown a good distance
away (to discourage coyotes) and the
body replaced in the flames for another
five minutes. The roasted animal is
then pounded-flesh, bones, and
teeth-into a flat, rather dry "tortilla."
This is torn into pieces, and resembles
nothing so much as jerky.

The hunt began the 5th annual Baja
California Indigena Symposium, held at
the University of San Diego on Novem
ber 14th. Fifteen speakers from both
sides of the border introduced us to a
wide range of topics, from the wonder
fully enigmatic rock art of Cueva Pinta
da to how modern research is revealing
the science behind what the native peo
ples have always known about the ther-

apeutic value of plants
around them.

Don Laylander, an
archeologist with Cal
trans, told about the rise
and fall of Lake Cahuilla
-all within the lifetime of
one Cocopa Indian. The
Cocopa, who lived on the
lower Colorado River,
relied on the lake for
much of their livelihood. It
provided fish and mus
sels, rushes and reeds for
baskets and roofs, salt
grass, cottonwoods, and
willows. The lake formed
in 1610 when tributaries of
the Colorado River shifted
course, perhaps because of
an earthquake, flowing
north into a valley rather
than south into the delta.
By 1635 there was another
shift to the south, and the lake began to
dry up. The mussels had gone by 1660,
and 25 years later fish had disappeared.
The Cocopa scattered into the lands of
the neighbouring Kumiai and Paipai.

Like all good tales, this one has a
moral. Natural systems sometimes
change quickly, requiring living crea
tures, including humans, to adapt or
perish. We are no more immune to this
than the Cocopa were; it just appears
that way because we have used tech
nology to provide us with a constant
stream of what we need.

Other speakers told how the Tipai
and Ipai Indians of San Diego County
manipulated their environment for
hundreds of years through simple
forms of land management and water
conservation. Rosa Rodriguez, from La
Paz, described how the social cohesion
of the indigenous people allowed them
to experiment with their resources and

withstand some of the depredations of
the mission period.

A highlight of the day was the appear
ance of the Grand Old Lady of San
Diego anthropology, Florence Shipek,
who spoke lyrically of her 50 years
studying Baja's native populations.

Michael Wilken, founder of CUNA
(Native Cultures Institute of Baja Cali
fornia) provided a videotape of conver
sations with Paipai and Kumiai Indians
describing their gentle relationship
with their environment. This was the
message to go home with: there is
much wisdom in indigenous peoples
and we should listen more carefully.

Paul Campbell presented us with a
plate of the very wood rat jerky he had
seen made. It was peppery, very tasty,
and surprisingly popular. _

Allison Wren, a pharmacologist, lives
in La Jolla.
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Taylor Yard is the largest undeveloped land parcel near downtown Los Angeles.

TIJUANA ESTUARY WETLANDS
TO BE RESTORED

THE COASTAL CONSERVANCY

allocated $3.16 million to the South
west Wetlands Interpretive Association
in December to restore a tidal marsh in
the Tijuana River Estuary. The project
site is a 20-acre former saltmarsh that
was filled and diked early in this centu
ry. It is located in Border Field State
Park, on the south arm of the Tijuana
Estuary, within a 500-acre area that the
Conservancy and the U.s. Fish and
Wildlife Service hope to restore.

"This restoration will be another
major step in improving wildlife habi
tat in the Tijuana River Estuary, an area
that has suffered deplorable environ
mental degradation," said Robert
Kirkwood, former chair of the Coastal
Conservancy.

Assemblywoman Denise Moreno
Ducheny, who, along with State Sena
tor Steve Peace, helped to ensure fund
ing for the restoration, said, flOur work
will help protect the estuary as one of
the most valuable links in the chain of
southern California wetlands."

Several rare and endangered species
will benefit from the restoration, includ
ing the light-footed clapper rail, Beld
ing's savannah sparrow, the California
least tern, and the western snowy plover.

ANEW LOS ANGELES RIVER STUDY

THE DREAM OF a green-banked
Los Angeles River inched closer to

reality in October when the Coastal Con
servancy allocated $250,000 for a feasi
bility study for a 62-acre project at Taylor
Yard that would offer flood protection to
downtown Los Angeles while restoring
some wetlands.

Taylor Yard is the largest undeveloped
parcel of land near downtown Los Ange
les. It was a freight switching yard and
maintenance facility for the Southern
Pacific Transportation Company for
about 75 years. The current owner,
Union Pacific Railroad, intends to sell
the site in two to five years.
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A preliminary study of Taylor Yard,
prepared in 1993, concluded that it could
be developed to protect downtown Los
Angeles from 100-year floods, provide
wetlands and wildlife habitat next to the
river, provide neighborhood parks,
improve the quality of the river's water
by treating urban runoff, and be compat
ible with existing commercial and indus
trial land uses in the area.

The Conservancy's partners in the
project include the City and County of
Los Angeles, Friends of the Los Angeles
River, the Mountains Recreation and
Conservation Authority, Trust for Public
Land, Union Pacific Railroad, and the
u.s. Army Corps of Engineers.

MONTEREY COUNTY
COASTAL HABITAT AND BEACH

IN OCTOBER the Coastal Conservancy
authorized $504,000 for the Elkhorn

Slough Foundation to purchase 215
acres in Monterey County. All but five
of these acres contain seasonal wetlands
and brackish marsh along Moro Cojo

Slough, just east of Highway 1. The rest
adjoin Salinas River State Beach and
consist of dunes, salt marsh, and open
sand. The Foundation will later transfer
this property to California State Parks,
to be added to the Monterey Bay State
Seashore.

After acquiring the land, the Foun
dation will work with interested par
ties to improve areas that had been
grazed for many years, to benefit
wildlife and native plants and to pro
mote groundwater recharge.

The total cost of the project, including
pre-acquisition and closing costs, is
approximately $795,000. The Conser
vancy's $504,000 contribution includes
$156,000 of its own funds together with
funds previously accepted from the U.S.
Fish and Wildlife Service ($200,000),
Caltrans ($125,000), and the Salinas
Valley Memorial Health Care District
($13,000). The Elkhorn Slough Founda
tion has applied for additional funding
from the U.S. Fish and Wildlife Founda
tion and the Packard Foundation.



OBSERVERS WANTED FOR BAY TRAIL

Wes Maffei is the manager of the Napa
County Mosquito Abatement District. He
spends much ofhis spare time studying
marsh insects and their interrelationships
with plants and other organisms within
the San Francisco Baylands.

When a wetland is being enhanced
or restored, local mosquito abatement
districts usually work with other agen
cies on tHe project design and imple
mentation. The Ora Lorna Marsh, in
Hayward, was recently restored for a
number of sensitive species, including
the endangered salt marsh harvest
mouse. Planning for this project began
almost ten years ago. The design was
altered to improve tidal flow, thereby
reducing the amount of stagnant water
in which mosquitoes thrive. Although
it has only been a couple of years since
the restoration occurred, mosquito
breeding has been markedly reduced
and it is quite apparent that the health
of a degraded marsh is now returning.

Local abatement districts are aware
of the wide range of views concerning
mosquitoes, public health and comfort,
and the value of wetlands. It is their
goal to develop consensus and still be
an effective, environmentally oriented
service to the constituency they serve.

Mosquitoes
continued from page 19

FIFTEEN FEDERAL AGENCIES collab
orated to produce Stream Corridor

Restoration: Principles, Processes, Prac
tices, a manual that sums up current
knowledge about stream corridor
ecosystems and describes a range of
available restoration techniques. You
can order this manual as a book ($76)
or on CD-ROM ($65) by calling
(800) 553-6847; you can also download
it free of charge from the Department
of Agriculture web site:
www.usda.gov / stream_ restoration.

NEW STREAM RESTORATION MANUAL

islands will tell their stories. To register
free of charge or for more information,
contact Loretta Marsh Slusher, Miner
als Management Service, 770 Paseo
Camarillo, Camarillo, CA 93010;
phone: (805) 389-7851; e-mail:
Loretta.slusher@mms.gov; or visit the
MMS web site: www.mms.gov /
pacific/public/jlima03.html.
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The San Francisco Bay
Shoreline Guide. It's packed
with glimpses of the history,
culture, and nature of the Bay
Area and is a complete guide to
the 400-mile Bay Trail. Ask for it
in your local bookstore or order
from the Coastal Conservancy
by sending a check for $16.18
($14.95 plus sales tax) payable to
Coastal Conservancy, 1330
Broadway, 11th Floor, Oakland,
CA94612.

FIND YOUR WAY ALONG
THE BAY WITH .••

THE SAN FRANCISCO BAY TRAIL PROJECT is seeking knowledgeable
field observers for a yearlong study (June 1999-May 2000) to assess how

trail users might affect shorebirds at sites in Marin, San Mateo, and Santa
Clara Counties. Stipends and course credits are available. The study is
partly funded by the Coastal Conservancy. For a job description and
application (deadline February 28), call Ceil Scandone, (510) 464-7961;
e-mail: ceils@abag.ca.gov.

CALIFORNIA ISLANDS SYMPOSIUM

THE FIFTH CALIFORNIA ISLANDS

Symposium will take place at the
Santa Barbara Museum of Natural
History March 29-Aprill, 1999. This
broad-ranging conference, sponsored
by the Museum and the U.s. Minerals
Management Service, will view the
islands from many angles in papers,
posters, and talks on research and
resource management. The sympo
sium will also include field trips, slide
shows, and a luncheon at which
"old-timers" who have lived on the

Twenty acres of tidal marsh will be restored here in Border Field State Park.
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MAPLESS COAST &OCEAN

Editor:
A suggestion. Could and would you
include maps for each article? Your pic
tures are adequate but it's difficult to
locate the Klamath Watershed, Light
house Point in Santa Cruz, and Rio del
Mar, to name a few.

Victor J. Magistrale

Editor:
I really appreciate your magazine, save
for the glaring omission of maps!
Many of your articles would be that
much more effective if the reader were
to be oriented to the site under discus
sion through the inclusion of a very
simple map. For example, your
Autumn 1998 issue, especially the arti
cles on the Klamath Watershed and the
Paipai village, would have benefited
from maps. What if the reader doesn't
know where the Klamath River or
Watershed is?

As a graduate student in geography
at San Francisco State University, I
would like to offer my cartographic
skills in creating maps for future arti
cles. I will gladly provide this service
free of charge. If you are interested,
please contact me. I look forward to
your response.

Cary Karacas

Thanks to both ofyou for the suggestion,
and especially to Cary Karacas whose offer
we took up eagerly. You will find location
maps with many articles from now on.-Ed.

American Goldfinch
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SHOULD KNOW BETTER

Editor:
In your Winter 1997-98 issue, you

ran an article, "The Jet-Ski Furor"-a
very good one! However, the writer
described the speed of these vehicles
in terms of "knots per hour." That's a
bad mistake. A knot is a nautical mile
per hour, so it describes speed. When
you add "per hour," you make it a
measure of acceleration. Since you are
a water-oriented magazine, you should
know better. However, I like your
magazine-good job.

Ray Gergus,
Sausalito

HOW TO SAVE WILD STEELHEAD

Editor:
Can lost runs of wild steelhead be
brought back by restoring their origi
nal spawning and rearing habitat? The
California Department of Fish and
Game seems to think so and, since
1981, has spent $60 million and allocat
ed another $43 million for stream and
fishery restoration. However, after an
extended search, I have not been able
to discover a single instance of docu
mented, hard data showing that one of
these restoration projects restored a
previous wild stock of steelhead. In
fact, during this short period, formerly
abundant stocks of wild coho (silver)
salmon have practically disappeared

from California waters.
Steelhead wild stocks also
have declined, but there are
no inventory or monitoring
data by which to measure
the status of the steelhead
resource.

Steelhead and coho are
somewhat similar, belonging
to the same genus,
Onchorhynchus, but their life
cycles differ. Loss of spawn
ing and rearing habitat has
impacted both species, but
coho were also harvested
commercially in the ocean.

Steelhead are tougher, more resilient,
and do not all die after spawning, as
do coho. Some steelhead may return to
spawn two or three times. Gualala
River steelhead, for example, were
found to consist of 38 percent repeat
spawners. Every river has its own spe
cial stocks and substocks of steelhead,
which are genetically distinct for
behavior, DNA, and anatomy. Every
stock is adapted to its special habitat.
Many of these stocks already have
been lost, and it is imperative to pro
tect the remaining, established wild
stocks. Coho are gone because their
gene pools were destroyed, and the
same fate awaits steelhead under pre
sent conditions. Once its gene pools
are lost, that stock of fish is extinct
and cannot be brought back.

There are solutions. For starters:
1. Long-term systematic stream-by

stream inventories and monitoring of
fish populations and habitat.

2. Focus on conserving existing,
established, viable runs of wild steel
head and their habitat.

3. Tighter restrictions on logging,
water diversions, and development to
protect critical habitat. Angling does
little harm compared to habitat
destruction. Seventy percent of Califor
nia's sport-caught steelhead are
released. Anglers should not be pun
ished for crimes they did not commit.

4. Protection of wild stocks from the
impacts of hatchery production. The
process of natural selection of wild fish
must be protected and wild stocks and
substocks identified.

5. The State has failed to adequately
protect wild steelhead. That is why the
National Marine Fisheries Service now
has become the lead agency, under the
Endangered Species Act, to protect this
valuable species.

Herb Joseph, M.D.

Herb Joseph, a retired dermatologist, is a
founding governor ofCal Trout and chair
man of its steelhead committee. He has also
served on the California Citizens Advisory
Committee on Salmon and Steelhead and
on the Sierra Club Water Committee.



Ring Mountain Open Space Reserve, on the Tiburon peninsula, is one of many natural areas open to the public around
San Francisco Bay. Photo by Charles Kennard
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