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INTRODUCTION
In 1998, the Alameda County Flood Control and Water Conservation District
undertook the Tule Ponds Project, developing a wetlands-based storm water
treatment system at Tyson Lagoon, a 14-acre site in Fremont. The project
excavated a seasonal water-filled depression on the east side of Tyson Lagoon, and
constructed three ponds. The ponds were connected by a channel and designed to
filter water as it flows from the urban watershed drains into the ponds.

Islands on Pond C of the Tule Ponds, a constructed

wetland

A s a result of the Tule Ponds Project, the site is unique in having both a natural and
constructed wetland combined into a single ecosystem.
The site serves as a
wildlife sanctuary to the many animals and plants that reside in this area.
Tule Ponds at Tyson Lagoon Wetland Center
The Tule Ponds at Tyson Lagoon Wetland Center was first conceived by Richard
Wetzig, a retired
Engineer-Scientist from the Alameda County Public Works
Agency. His vision was to provide a place for teachers to educate students about
the importance of stormwater in the overall health of the watersheds of the San
Francisco Bay.
Mr. Wetzig was involved in the first biological treatment of
stormwater in California called the Demonstration Urban Storm Treatment (DUST)
Marsh in Crandall Creek in Fremont.
Math/Science Nucleus © 2004
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In 2002 work began on a classroom building to facilitate an educational program
aimed at studying the effects of contaminants on wetland biota. The Math/Science
Nucleus, a non profit organization, is the lead educational agency conducting
educational tours, teacher workshops, and research at the site.

Cormorants during dusk.
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BRIEF HISTORY
Before William Tyson purchased this
property in the late 1800's, this was part
of a large Mexican land grant called ExMission San Jose. The land was given to
Juan Bautista Alvarado and Andres Pico
in 1846 by the Mexican government.
Their ownership was nullified by the
United States Land Commission in the
late 1850's allowing people who were
settling in the area to purchase land for
$1.25 an acre. Prior to the Mexican land
grab, the area was occupied by the
Spaniards,
who referred to this as
Mission San Jose.
The Ohlone Indians, who settled this area
before the Spaniards, used this marshy
Juan Bautista
Alvarado, 1?
Mexican
area to hunt and harvest the tules to make
Governor
of
California
homes, baskets, boats, and toys.
The
lagoon
was
probably
larger
and
connected to the marshy area that we now refer to as Stivers Lagoon. The
harvest of the tules during the fall would allow new homes and boats to be made.
The cattails were also harvested and used for food and weaving.
h

But before humans arrived in this area it was the home of many animals
including sabercats, dire wolves, sloths, mastodons, bears, mammoths,
prongbucks, and camels.
These
Pleistocene
prehistoric
animals
enjoyed a savannah type
environment with weather
that is wetter than today.
There is plant evidence
that cattails, willows, and
oaks were abundant in the
area as well as freshwater
clams, snail, and fishes.
There is even evidence for
the western toad, western
pond turtle and many of
the same birds that are
present today.
Small
mammals like the whiteTule homes of Ohlone Indians from Dept of Interior, Indians
foot mouse, vole, pocket
of California, adapted from U.S. Geological Survey
mice, wood rats, squirrels,
gophers, and rabbits were
Math/Science Nucleus © 2004

6

also part of the Pleistocene landscape.
Whether this area during the
Pleistocene, was a pond has not been verified. However, since the Hayward
fault system was active, it is likely that these animals drank water from the Tyson
Lagoon waters.
We know that the aquifers (water trapped as ground
water) were being created as geological processes
trapped water in permeable rock layers. These
underground layers are collectively called the Niles
Cone. This water provides about 1/3 of the drinking
water in southern Alameda County.
Tyson Lagoon has been a site of fresh water for at
least the last 3700 years (Lienkaemper, et al, 2002).
This sag pond outlines the trace of the Hayward
fault zone in this area. Looking at brittle deformation
and liquefaction features in trenches just north of
this area, Williams (1993) concluded there may
have been 6-8 large earthquakes during the last
2000 years.
Lienkaemper, et al, with new data
concluded
that since late 1300's there were
probably 4 large earthquakes (of magnitude 6.8-7.0)
In trenches in the South Pond they found evidence
of the 1868 earthquake. The earthquake destroyed
most of the Mission Adobe structure and devastated
the homes of many of the residents. Using detailed

Prongbuck is found in Pacific
Northwest today

Niles Cone aquifers underneath Fremont area (adapted from Alameda County Water
District).

stratigraphy and carbon dating they arrived at dates of 1730, 1630, and 1470
(±90 years) for the other earthquake occurrences.
Detailed trenching in the south pond of Tyson Lagoon by the U.S. Geological
Survey have identified other earthquakes that occurred in the past. They use
data derived from trench logs, radiocarbon, pollen, and detailed sedimentogical
data. The trenching has exposed
typical pond sediments, including
well-bedded deposits of silty clay,
interbedded with organic layers
including shell hashes, and slightly
coarser, less organic silts to sandy
silts.
The composition and
structure of the deposits indicate a
rapidly subsiding, shallow aquatic
environment that was subject to
seasonal drying.
Evidence of
creeping along the fault has been
calculated with an average slip rate
of 9± 2mm/yr (Leinkaemper and
Borchardt, 1996)
From
these
studies
other
information on the environment can
be derived. The first nonnative
pollen of Erodium cicutarium (redstemmed
filaree)
probably
coincides with the arrival
of
Spanish in 1776 (Mensing and
Byrne, 1998).
Sharp contact and
layers of shells in sediments
deeper than 3.5 meters imply a
larger body of standing water than
present.
Trace ofthe Hayward Fault (adapted from U.S.
Geological Survey)

Tyson Lagoon today is about 100
meters wide, 300 meters long, and
2 meters deep. During the rainy season the surface area doubles in size from 3
to 6 acres with a depth of 3 meters. It drains approximately 40 percent of the
Mowry Slough watershed. The lagoon is classified as a permanent warm water
sag pond (F1212) by the California Department of Fish and Game. A sag pond
is caused by percolation of water along a fault. Tyson Lagoon lies on the
Hayward fault.
A small patch of undeveloped land located just east of the Fremont BART (Bay
Area Rapid Transit) station, receives the run off of approximately seven hundred
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acres. In the 1950's it was modified by Alameda County Public Works to serve
as flood control for this lowland area. In the 1960's further modification was done
because of the addition of the B A R T station. In 1998, the lagoon was modified
as a constructed wetlands to help clean water run off before it goes into the San
Francisco Bay.
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William Tyson, one of eight children, was
born in the northwestern corner of England near
Scotland, on December 5, 1820. Although his
family
were
mainly
dairymen,
William
apprenticed as a carpenter and became a
house carpenter, joiner, and wagon-maker
before he was 21.
In the fall of 1841 he came to the United States
and settled in Columbus City, Iowa. It was his
desire to come to the land of his dreams. He
worked as a wagon maker. In 1847 he married
Emmeline Morrison and moved to Port Louisa in
Iowa. The gold rush in California motivated
Tyson to move with his wife, infant son, and his
brother-in-law, William Morrison, to seek his
fortune. Mr. Tyson lead the party of 19 wagons to the west. He acted as a scout
and hunted for game. It was remembered that he shot the first buffalo that people
in his party had ever eaten and killed five pheasants in one shot.
During the travel west their young son died. The Tyson Family stopped at
Hangtown (now known as Placerville) in El Dorado County and opened a boarding
house. The story goes that after only three weeks Mr. Tyson and his brother-in-law
bought a gold claim for $300.00. They soon sold the claim to make quick money.
A series of unfortunate events convinced Tyson to go to Sacramento to start a
grocery store, which was not successful. He again opened a boarding house. In
1850 he received a letter from his brother-in-law, Perry Morrison from San Jose
Valley. The letter convinced Tyson to move to Mission San Jose, where he
purchased a beautiful tract of land near Alameda Creek. The land that he owned
included wetlands as well as good farmland. He brought his six sons and three
daughters to this peaceful place.
The Tyson's celebrated their silver anniversary in 1872.
Compared to his earlier
years of hardship, his life was peaceful. He rarely left this area. He died in his
home in Niles.
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WHAT A R E WETLANDS?
Wetlands can be various sizes and shapes, with either freshwater, brackish
water, or marine water for a portion or an entire year. Marshy, boggy, or swampy
areas also qualify as wetlands.

There are three indicators
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the presence of water, soil
f ™*
soil (formed w, h
water-hydnc)
development
under
3. Wetland plants (plants that can be submerged)
aquatic conditions, and the
presence
of
wetland
plants. Water can be caused by run-off or ground water and is available during
the growing season. Types of soil associated with wetlands are called hydric
soil.
Hydric soil is saturated with water that makes them anaerobic.
Decomposition is slow so plant remains can accumulate in areas where water
movement is minimal. However in areas where there is continuous movement,
soils may be dominated by silt and clay. Plants that are adapted to water are
called hydrophytes. There are two types including plants that can be submerged
(submergents) such as floating plants and emergents like cattails or tules.

Wetlands are important for biological life because it sustains a diversity of
organisms throughout the year. Wetlands provide rest stops for migrating
animals like birds. Wetlands also filter and clean storm water from pollutants.
Different wetlands fill different functions in an ecosystem. Tyson Lagoon is a
permanent, freshwater
wetland, whereas the
other
areas
that
contain
water
only
during the rainy season
are
considered
seasonal wetlands.
Wetlands are usually
found in lowlands or
spring areas of
a
watershed.
A
watershed or drainage
basin
refers
to
a
system controlled by
topography,
which
defines how water will
flow. You refer to a
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watershed by the largest body of water that the creeks, rivers or streams feed
into. For example, all creeks that flow in the San Francisco Bay are part of the
San
Francisco Watershed.
However, there
are
many
smaller watersheds within this
area
depending
on
flow
patterns. Tyson Lagoon is part
of
the
Mowry
Slough
Watershed, which is a small
watershed from the foothills of
the Diablo range to the San
Francisco Bay. Mowry Slough
starts at the end of Mowry Ave
and
winds
from Alameda
County Public Works Flood
Control land and meanders
toward the Don Edwards San
Francisco Bay national Wildlife
Refuge. Mowry is one of the
larger sloughs in the San
Francisco Bay and considered
the primary pupping site for
harbor seals in the south bay.
Mowry Slough meanders into the south San

Watersheds
naturally
clean
themselves as water can be
filtered as it flows through wetlands. Water that migrates through the different
levels of the watershed nourishes biological life. However, we sometimes pollute
these wetlands by discharging industrial or municipal waste into the watershed
(point source pollution). This overloads the system and pollution of toxic
substances may increases. Even small amounts of pollution (non point pollution)
can accumulate and cause
significant damage. Our
watersheds
reflect
the
health of our environment.
Francisco Bay

Wetlands
were
once
destroyed because they
were
perceived
as
worthless land and their
ecological value was not
understood.
Half of the
wetland acreage existing
in 1770 in the contiguous
United States had been
destroyed
by
1970.
Canadian geese family walking along the muddy banks of
Mowry Slough

Although there are restrictions on the filling of wetlands throughout the United
States, pollutants from surrounding areas threatens the health of some wetlands.
Runoff from paved surfaces including streets, sidewalks, driveways, parking lots
and roofs;, as well as unpaved areas such as over-watered lawns and gardens
and construction sites, is carried by street gutters into storm drains. The storm
drain system in the vicinity of Tyson Lagoon discharges untreated runoff into
Pond A. Runoff contains eroded sediment, chemicals (i.e. fertilizers, herbicides
and pesticides), automotive oil and grease, paint particles, soaps, garbage, pet
waste, and heavy metals (i.e. copper, lead and zinc).

Some pollutants in water runoff that are toxic to humans, may be taken up by
aquatic plants, bacteria, and protozoa as part of their normal photosynthetic or
respiration processes. Heavy metals bind to clay particles that are common
components of soils in this area, and sink to the bottom of the pond. The Tule
Ponds at Tyson Lagoon Wetland Center is a natural system that cleans water.
Attempts like these are human's way of trying to restore what we have destroyed.

WHY CONSTRUCTED WETLANDS?
The Alameda County Flood Control and Water Conservation District and the
Alameda County Clean Water Program have been working to develop different
natural and constructed wetlands for the purpose of removing pollutants from
storm water. This effort resulted from mandates issued under the 1987 Federal
Water Quality Act that modified the 1972 Clean Water Act to address problems
associated with storm water pollution. Storm water is any surface water runoff
from either rain or artificial water flow (i.e. watering the lawn). This law is
commonly known as the National Pollutant Discharge Elimination System
(NPDES).
Previous law addressed only industrial and sewerage pollution
problems. Many times there are pollutants from the surrounding watershed that
may include heavy metals, pesticides, oil and grease.
Alameda County constructed a prototype marsh known as the Demonstration
Urban Storm Water Treatment (DUST) Marsh in the early 1980's near Coyote
Hills Regional Park. The purpose was to test the effectiveness of artificial
wetlands on urban water treatment. Water from Crandall Creek was diverted into
a small debris basin and then into two ponds. Water from the two ponds combine
in a third pond before it heads off to the
North Marsh of Coyote Hills Regional Park.
After seven years of conducting rather
complex scientific investigations at the
D U S T Marsh scientists from the county
determined that wetland systems were
effective at removing pollutants, and they
produced a safe environment for wildlife.
THE TULE PONDS PROJECT
The Alameda County Flood Control and
Water Conservation District acquired the
site in the 1950's and has used it since as a
flood detention basin. In 1998, they
undertook construction of the Tule Ponds
Project to develop a wetlands-based storm £
_ .
1
water treatment system at the 14-acre site in Fremont.
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The project involved

excavation of three ponds, construction of gravel pathways and three pedestrian
bridges all within the ruderal area. These new ponds were connected by a
channel and designed so that runoff from the urban watershed flows into the first
of the three ponds via an underground storm drain system and then
consecutively through the next two and then the existing sag pond. The incoming
water is treated for pollutant removal by natural processes that typically occur in
wetlands.
Throughout the Tule Ponds there are different strategies to help clean the water.
Log booms are used to skim the water to trap floating debris and prevent it from
continuing on to the bay and obstructing other waterways. The boom also acts
as baffle to restrain the movement of surface water and promotes the mixing of
resident water with incoming runoff, a process that has been documented as
significantly reducing the effects of toxic pollutants. Areas have been created
within the Tule Ponds to help filter water. Gravel and pebble-sized rocks are
used as a natural filtering system.
A s a result of the Tule Ponds
Project, the Tyson Lagoon site is
unique in now having natural and
constructed wetlands combined
into a single ecosystem. One
function of the water treatment
ponds is the slowing of the water
to allow heavy metals to bond
with clay particles which then
drop out of the water column and
accumulate in bottom sediments
Log booms to dam trash and oil.
at
a
depth
where
anoxic
conditions limit the number of animals which might otherwise be exposed to the
metals. The result is cleaner, healthier water for downstream receiving waters
such as San Francisco Bay and, potentially, the Pacific Ocean.
The suspended particles range from heavy metals; such as copper (Cu), Lead
(Pb) and Zinc (Zn), to simple things like sediment. The heavy metals can be
toxic to a variety of organisms. In addition, the flora in the system serves as a
nutrient
uptake
mechanism
reducing the occurrence of algae
blooms that can reduce the
oxygen levels creating potentially
lethal conditions for downstream
aquatic organisms. This condition
of eutrophication causes aquatic
systems to deteriorate in terms of
biodiversity resulting in reduced
habitat value, including making

Gravel size rocks help clean storm run off.

the water unusable for human recreation. The suspended sediment can prevent
the penetration of sunlight to the underwater organisms. This reduced sunlight
condition can prevent photosynthesis resulting in the reduction of plants available
for nutrient uptake and essential habitat value for other organisms. On the other
hand, nutrients, including fertilizer and pet wastes, can cause extended growths
of water plants in areas where open water space is necessary for fish and other
water organisms to survive and reproduce. Oil products, usually from vehicles,
often reach levels that are toxic when ingested by animals such as fish and birds
as well as damaging gills, feathers, and other bodily organs potentially causing
death directly or indirectly by making them ill and susceptible to predation. Also, it
may cause reduced reproductive capabilities. Lead comes from emissions from
diesel and gasoline, paints, and wood staining products. Zinc is from automobile
tires, paints, and wood staining.
Copper is from plumbing, electroplating
processing wasters, brake pads in automobiles, and algaecides.
These
materials are hazardous to the animals both in and out of the water as well as the
plants in the surrounding waterway.
Prior to construction the pond was tested for heavy metals including copper,
cadmium, silver, chromium, lead, mercury, selenium, and zinc.
It was also
tested for chlorinated pesticides, P C B ' s , diazinon, chlorophyrifos, carbamate
pesticides, and other organophosphates.
The sediment up to 110 cm was
tested for these components. Cadmium, chromium, copper, lead, and zinc were
higher than the Ontario Sediment Guidelines, which is a baseline concentration
which represents 95% of the organisms can tolerated.
Data is still being collected to determine the success of this project.
only tell.

Time will
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Hayward Fault at Tyson Lagoon
Tyson Lagoon was created by movement along the Hayward fault with evidence
for at least 4000 years.

Above is a picture of a piece of a seismic trench.
A.

Shell deposit indicating a larger environment

B.

Swirls representing an "earthquake event"
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Basic Geologic Map (use codes with Graymer maps

Age
(HolocenePleistocene)
Pliocene
(late Miocene)
(middle Miocene
?)
middle to late
Miocene
middle to late
Miocene
(middle
Miocene)
Paleocene
(Paleocene
to
Cretaceous

Jurassic/Early
Cretaceous

Name and Description of Rock Formation in Fremont Area
UNNAMED (Qu) Clays to silt.(on Graymer) Qhaf - Alluvial fan
deposit and Qhb - floodplain deposits (Holocene) Qpaf - older
alluvial fan deposits and Qtig - Irvington Gravel (Pleistocene)
ORINDA FORMATION (Tor) sandstone-conglomerate
BRIONES FORMATION (Tbr) Sandstone to conglomerate with
shells
TICE SHALE (Tt) Distinctly bedded, dark brown, gray and tan,
siltstone, mudstone and siliceous shale..
OURSAN SANDSTONE (To) mudstone-sandstone
CLAREMONT FORMATION (Tec, Tcs) Chert and siliceous
shale
SOBRANTE FORMATION (Ts) White, fine to medium grained
quartz sandstone.
Unamed Tps - siltone and sandstone
UNNAMED (Ku) Distinctly bedded gray to white, well lithified,
massive to cross bedded, micaceous, coarse to fine grained
sandstone, siltstone and shale (on Graymer) Ks - sandstone,
shale; Kc - conglomerate
Knoxville Formation Jkk - sandstone, mudstone, shale
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Hayward Fault Field Trip - Fremont to Berkeley
Mitchell Craig and Phillip Garbutt
California State University, East Bay
Fremont to Hayward
•
•
•
•
•
•
•
•
•

Depart Tule Ponds Center, 1999 Walnut Ave., Fremont.
Exit parking lot. Turn right onto Walnut Ave.
Right on Civic Center Dr.
Right on Mowry Ave. Keep to the right.
Left on Mission Blvd. Go approximately 8.2 miles
Right on Torrano Ave. (2 blocks after Harder Rd.)
G o 2 blocks.
Left on Spring Dr.
Park your car, you are at Stop 1, Spring Drive Park.

Points of interest along Mission Blvd. between Fremont and Hayward
Approximately 0.2 miles after turning onto Mission, you will cross Alameda Creek,
which flows through the deeply incised Niles Canyon. Alameda Creek is one ofthe
major tributaries into the South Bay. It has deposited the Irvington gravels and other
clastic sedimentary rocks that form the Niles Fan.
36200 block of Mission Blvd. (approximate location): The Hayward fault crosses
from the left (SW) to the right (NE) side of Mission Blvd.
For the next several miles (between here and Stop 1), the Hayward fault runs
parallel to, and on the right-hand (NE) side of, Mission Blvd, generally within a few
hundred meters ofthe road.
As you proceed along Mission, look for geomorphic evidence of the Hayward fault to
your right.
You will observe linear ridges that parallel Mission and block stream drainage from
the hills further to the east. Some of the most prominent ridges of this type lie to the
east of the mapped trace of the fault, suggesting the presence of an additional trace
of the fault.
In a few locations along this segment of the route, there are fields to the right of
Mission that have not yet been developed, where you may observe a very distinct
change in slope at the foot of the hills about 200 meters distant. The surface trace of
the Hayward fault is almost always located on the uphill (east) side of the slope
break, generally within 100 meters ofthe slope break. Near the Masonic Home, on
the right-hand side of Mission about 1 mile south of Decoto Rd., is one of the few
places along this segment of the field trip where the fault trace closely coincides with
the slope break.
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Exit Tule Pond (1999 Walnut Ave)
Right onto Walnut
Right on Civic Center
Right on Mowry, keep to right
Left (north) on Mission

21

Stop 1. Spring Grove Park, Hayward.
Right on Torrano Ave.
Left on Spring Dr.

Stop 1.
Spring Grove Park, Hayward
The scarp of the Hayward fault forms a steep slope at this location. There is a
natural spring for which this park is named. The fault forms a groundwater barrier
due to the presence of impermeable, fine-grained, fault gouge. Springs such as
these are found at many locations along the fault, and are the reason why much of
the original settlement occurred along the fault. Return to Mission and continue
north.
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Route from Spring Grove Park (Stop 1) to Hayward Memorial Park (Stop 2).
Return to Mission.
Right on Mission.
Right into parking lot for Hayward Memorial Park.
Stop 2.
Hayward Memorial Park
24176 Mission Blvd.
Turn right off of Mission into the parking lot. Park between the tennis courts and
playground.
Here we will observe right-lateral offset of cement and stone retaining walls that
cross the Hayward fault. The fault runs parallel to Mission Blvd., approximately
North-South. We will be looking at deformation of walls that are oriented
perpendicular to, and that cross the fault. The oldest of the walls is made of stone
and mortar, built during the 1930s. More recently-constructed concrete walls, located
immediately to the south of the stone wall, also show effects of creep on the fault.
One has been broken and is offset. Two of the more recent walls show flexure but
have not yet been broken. In order to best see the deformation of the walls, move to
one end of the wall, crouch down, and sight along the length ofthe wall. In order to
determine the sense of offset, we assume that the displacement is in fact due to
creep along a fault that is oriented perpendicular to the wall. Ask yourself the
question, "What direction did the other end ofthe wall move, relative to my position,
in order to produce the observed deformation?" If it appears to have moved to the
right, then we call the fault a right-lateral strike-slip fault. The Hayward fault is in fact
a right-lateral strike-slip fault. Now walk to the other end of the wall and repeat the
23

exercise; you will see that answer is the same, i.e., the sense of offset is still rightlateral.
Here we see several offset features that are in line with each other, and that exhibit
creep with the same sense of motion, that indicate the presence of an underlying,
through going fault.

Figure 1. Offset stone wall, Memorial Park,
Hayward. Built in the 1930s. Photo M. Craig.

Figure 2. Concrete wall broken by creep of the
Hayward fault. Memorial Park, Hayward. Photo M. Craig.
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Figure 3. Concrete wall deflected by creep
of the Hayward fault. Memorial Park, Hayward.
Photo P. Garbutt.

Return to cars.
Next stop, Old City Hall.
Exit parking lot, right onto Mission.
Get into left lane as soon as possible.
Go straight to continue on Mission for 0.4 mi.
Old City Hall will be on your right between C and B Streets.
Park where convenient, meet in front of Old City Hall.

25

Stop 3.
Old City Hall, Hayward
Mission Blvd. between D and C St.

Figure 4. Old City Hall, Hayward. Photo P. Garbutt.

From this stop, we will walk to several locations within a few blocks of Old City Hall
that exhibit creep-related features.
We begin by looking at Old City Hall. The actively creeping trace of the Hayward
fault passes underneath the front portion of this building. Although the building does
not exhibit obvious damage on the outside, major cracks have developed on the
inside due to fault creep. Some of the most significant cracks on the inside of the
building can be seen by looking in through the glass door on the right-hand side of
the front of the building. Look for offset along the vertical joint at the top of the
staircase, and note the crack extending from this joint to the right along the wall and
ceiling above it. The offset at the joint and the width of the crack appear to be as
much as 1-2 inches wide.

Figure 5. View of interior staircase, Old City Hall,
Hayward, showing cracks in wall and ceiling.
Photo P. Garbutt.

27

Walk around the right-hand side of the building, examining the sidewalk as you do
so. Note the portion of the sidewalk that has been most recently replaced. This
corresponds to the location of the actively creeping trace of the Hayward fault.
The building behind Old City Hall is the Veterans Hall. Notice that the driveway along
the right-hand side of Veterans Hall ramps up to a slightly higher elevation. The
slope break corresponds to a subsidiary trace of the Hayward fault known as the
Veterans trace. The Veterans trace has less apparent displacement than the main
trace. Look for offset along the old red curb on the right-hand side of the driveway,
next to the fence.
It is common for displacement to be distributed over several adjacent parallel faults.
This effect is called slip partitioning, and occurs on a regional scale as displacement
between the Pacific and North American plates is distributed over the San Andreas,
Hayward, Calaveras, and other faults.
Walk directly north from Old City Hall to C St. to a yellow brick building. Continue to
the left end ofthe building, at the NE corner of Mission and C St., and sight back
along the front of the brick pillars that face the sidewalk. You will notice that the first
several pillars are in good alignment, but that the last few pillars jut out to the right.
This right-lateral displacement has been caused by creep along the Hayward fault.

Figure 6. View along front of brick pillars on front of building,
C St., Hayward. Photo P. Garbutt.

Head north on Mission Boulevard approximately half a block, until you reach an alley
behind an old two-story brick building.

28

Figure 7. Alley between B and C St., showing back of brick
buildings and concrete gutter. Photo P. Garbutt.

There is evidence of fault creep both in a concrete gutter and in the brick wall on the
back of the building. Based on the offset in the gutter, the creep appears to be
distributed over a zone about 10-20 feet wide. The offset in the wall is concentrated
along the vertical joint between two buildings.

Figure 8. Brick wall showing right-lateral offset along a
vertical joint. Photo M. Craig.

It is greater on the first story than on the second, which suggests that the buildings
are being pulled apart at the bottom but are still joined at the top.
Continue walking north on Mission until you reach a parking lot between B and A St.
Fault creep has cause the deflection and breakage of concrete curbs here. Walk
uphill into the parking lot beyond the end of the building on the north side of the lot,
until you are at an elevation high enough to sight back down along its roofline
(Figure 8). Note the apparent right-lateral deflection ofthe roofline. The deflected
zone is in line with actively creeping trace of the fault, as indicated by the adjacent
offset curbs, and the sense of motion is right-lateral, as expected. Note that the
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central, obliquely oriented, portion of the wall may have been built this way in order
to connect two separate, slightly offset, buildings.

Figure 9. Top edge of offset parapet wall, building
located between A and B Sts., Hayward. Photo M. Craig.

Walk around the back ofthe building towards the north, and down a set of stairs
through a parking lot towards A St. A s you walk through the parking lot, look
carefully asphalt pavement and you will notice a band of en-echelon cracks about 6
inches wide that marks the actively creeping trace of the Hayward fault that extends
across at least 6 parking spaces, nearly the full width ofthe parking lot. En-echelon
cracks are tensional cracks produced by shear, oriented obliquely to the trend of the
fault. Individual cracks are parallel to each other, but step sequentially forward to
form a linear band of cracks. In this case, the band of cracks is slightly elevated
compared to the surrounding surface, and this surface expression of a fault trace is
sometimes referred to as a mole track.
Walk to the corner of Mission and A St., and sight back uphill along the curb to
observe the deflection due to fault creep.
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Figure 10. View looking east on A St., note deflected curb.
Photo P. Garbutt.

This concludes the tour of downtown Hayward. Return to your car and proceed to
Stop 4, Foothill Blvd., San Leandro:
Proceed north on Mission Blvd.
Turn right at A St. - go 2 blocks.
Turn left on Foothill Blvd - go 0.9 mi. Get into the center lane.
Take the I-580 W entry ramp to Oakland - go 1.4 mi.
After you have entered 580, get over to the right lane as soon as it is safe.
Take the first possible exit: Carolyn St. exit* to 164 Ave. - go 0.2 mi.
Turn left and head toward Foothill Blvd. - go 100 ft.
Bear left at Foothill Blvd. - go 0.2 mi.
Park in front of, or beyond, the house at 16030 Foothill Blvd.
th

(*if you miss the Carolyn St. exit, simply get off on the next exit, turn right on Foothill,
and take Foothill about % mile until you see the group.)
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Stop 4
Intersection of Hayward Fault with Foothill Blvd.
Being very careful of traffic, walk back about 200-300 ft to the Hayward fault.
Look for fault gouge in the bank on the east side of the road, and en-echelon cracks
in the asphalt.

Figure 11. Intersection of Hayward fault with Foothill Blvd.,
San Leandro. Note en-echelon cracks in asphalt roadway and
green fault gouge in cut bank on east side of road.
Photo by P. Garbutt.

Return to cars, next stop is Stop 5., Montclair Village, Oakland.
Continue north on Foothill Blvd. - go 0.7 mi
Bear right into the I-580 onramp to Oakland - go 6.1 mi.
Take Hwy. 13 to Berkeley - go 0.5 mi.
Take Park Blvd exit.
At the stop sign at the end of the off ramp, turn left on Mountain Blvd. - go 0.5 mi.
Turn right on La Salle Ave. - go 2 blocks to the top of the hill.
Turn left into the parking garage and park.
Walk down the hill 1 block,
Meet at corner of La Salle and Moraga Ave.
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Route from Stop 4 (Foothill Blvd.) to Stop 5 (Montclair).
Stop 6 - Montclair Village, Oakland.
Meet at the corner of La Salle Ave. and Mountain Blvd.
In case of rain, meet at Royal Ground Coffee, 2058 Mountain Blvd.
At this stop, we will examine evidence ofthe Hayward fault, including damage to
curbs and sidewalks caused by creep. In Montclair Park, we will look at geomorphic
evidence ofthe fault and damage to the old firehouse and tennis court. This stop will
conclude the trip.
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Map showing details of route to Stop 5:
Hwy 13 N.
Exit Park Blvd.
Left on Mountain.
Right on La Salle.
Go 2 blocks to top of hill.
Left into parking garage.
Walk down the hill 1 block, Meet at corner of La Salle and Moraga Ave.
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