
1 

 

Berkeley’s Changing Ground: 

Volcanoes, Landslides and the 

Hayward Fault 
 

November 18, 2017 

Leader: Andrew Alden 

 

This hike around Codornices Park and Berkeley’s rock parks conjures up a mixture of emotions:  

• Pleasure in one of America’s finest residential areas,  

• Dread of the earthquakes and other hazards it faces,  

• Grief knowing that some unpredictable day it will be destroyed, and  

• Wonder as we look into deeper history of this special place.  

It also touches on some moral and policy topics that geology presents. 

The 3.4-mile route, which includes five different stairways/paths, consists of two loops. The first 

loop leads from Codornices Park along the Hayward Fault zone, to the Hillside School and back. 

The second leads across some of Berkeley’s deep-seated creeping landslides to three different 

rock parks, then back.  

The route was worked out to minimize elevation changes and maximize pedestrian pleasure and 

safety. The starting elevation is about 500 feet, the maximum is about 650 feet at the top of 

Cragmont Avenue, and the minimum is at Indian Rock Park around 400 feet. Along the way I 

will offer optional side trips and alternative routes for those desiring a greater challenge and 

extra rewards. 

In addition to the usual 360-degree awareness that every walker brings to an outing, the geologist 

pays attention to a complete sphere from the climate overhead to the soil and bedrock and 

tectonic structures beneath the ground. The geologist also extends that attention into deep time, 

going beyond the evidence of human history we all observe into the evidence of geologic history. 

The geologist’s knowledge of Earth history and Earth processes also permits some insight into 

the unwritten past, as well as foresight into some probable futures, of the landscape around us. I 

hope to bring you a glimpse of those things. 

The starting point is in Codornices Park, across Euclid Avenue from the Rose Garden. It is 

served every day by AC Transit’s 65 bus line from downtown Berkeley. 
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Route map and speaking stops. The red drips with numbers are mileage markers. (Google Maps) 



3 

 

STOP 1, Codornices Park children’s playground 

This flat ground is landfill over what was once the confluence of two permanent streams to form 

Codornices Creek. As you look east at the steep wooded slope behind the playground, the 

northern of those two streams (the North Fork) is a few yards to your left. The slope roughly 

corresponds to the surface trace of the Hayward Fault, although the fault is quite obscure 

throughout this part of Berkeley. The “official” fault trace is pretty much right under your feet. 

WALK from here to the right, over the stream and through the woods, past the ballfield to the 

back corner of the Berryman Reservoir. The stairway behind the playground takes the most 

rustic way. Crossing the creek (the South Fork), observe the exposed rock in the stream bed and 

the cross-section shape of the stream valley. Then go west along the side of the reservoir tank to 

the corner under the trees by the large concrete planters. 

STOP 2, Berryman Reservoir 

The first thing any community needs is a water supply, and in the 1800s every growing town in 

the East Bay was desperate for water. Down in the flats, people dug wells; up in the hills, the 

first dwellings relied on wells and springs. On this spot, where the North and South Forks join to 

form Codornices Creek, a man named Napoleon Byrne took it upon himself in the 1880s to build 

a dam and make a small reservoir. In the 1920s, East Bay MUD acquired this and all other 

private water infrastructure in Berkeley. Berryman Reservoir was an open lake until the 1960s, 

then a wood and tarpaper cover was built for it.  

When the hazard of the Hayward Fault was realized in the 1970s, EBMUD began planning to 

strengthen this infrastructure. The lake was drained in 2006 and the city’s water supply moved 

uphill to Summit Reservoir. This new tank was then built, and now Summit’s new tank is nearly 

finished. My point is that Byrne’s initial act governed all that followed, and the Berryman tank 

still sits in a highly vulnerable spot. Stories like this are common along the Hayward Fault. 

Climb up on the concrete ring. As you look east over the reservoir, lean to the left and right and 

use parallax to see through the screen of trees behind the tank. The hillside beyond is the upper 

catchment of the South Fork. Looking at this landscape, no matter how carefully, you cannot see 

the fault. The scale is wrong. Standing here, you’re at the level of an ant surveying an elephant. 

When this reservoir was built, EBMUD had to dig a series of trenches across the site to nail 

down the exact location of the fault’s currently active trace, which is behind the tank. Assuming 

the next big quake on this fault breaks the ground in the same place, the tank will still function. 

Seeing the fault requires us to step way back, up to airplane level and above, because it’s so big 

and we’re so small. Nobody could see the fault until UC geology professor Andrew Lawson 

assiduously mapped the Bay area after the 1906 earthquake and traced the San Andreas, then the 

Hayward Fault. It took a map—boiling down and simplifying and miniaturizing the landscape—

for the fault to emerge as a linear feature.  

On the next page is a lidar (light-based radar) model of the area of this walk, with the houses and 

vegetation removed. This stop is right of center. Even on this image, the very best way we have 

to see the shape of the land, the fault trace (shown as a red line) is very subtle. So take the red 

line on the map as a guideline, not as a mark of doom for specific properties. The next Hayward 

Fault earthquake will subject the whole area of this image to severe shaking, sparing no one. 
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Lidar image of north Berkeley with Hayward Fault trace in red. 

(http://calm.geo.berkeley.edu/ncalm/ddc.html) 

WALK along the front of the reservoir, then along Euclid briefly, and climb the Rose Steps. 

Turn right at the top of the steps onto Le Roy Avenue, and at the next intersection climb the La 

Loma Steps. Both stairs cross the “official” fault trace. Turn right on Buena Vista Way and go 

down to the Hillside School. As you walk, imagine a major earthquake here. 



5 

 

STOP 3, Hillside School 

Like Berryman Reservoir, the Hillside School remains in a vulnerable place because of initial 

decisions made long ago. This entire area was rebuilt after being destroyed in the 1923 Berkeley 

Hills fire. The school was built before the Hayward Fault was mapped. It was built before the 

1933 Field Act, enacted a month after the Long Beach earthquake, mandated strong school 

buildings across the whole state. The school had that necessary seismic work done.  

Then the 1972 Alquist-Priolo Act required active faults to be mapped and restricted building 

practices near those faults. In the course of carrying out that act, trenching studies revealed the 

active trace of the Hayward Fault just behind the school. As a result, the school was evacuated in 

1983. When the state made official hazard maps of the Alquist-Priolo zones, the area was also 

determined to be at risk of major landslides after a large earthquake. 

 

 

Landslide map of north Berkeley. The Hillside School is on the fault trace north of Cedar Street, 

near the bottom of the map. (http://www.conservation.ca.gov/cgs/shzp/) 

 

Nevertheless, the building, beautiful and architecturally significant, was declared a city historic 

landmark in 1980 and added to the national registry shortly thereafter. In 2012, the German 

International School of Silicon Valley occupied the building and pledged to carry out the extra 

structural repairs required by the Alquist-Priolo Act. The school gave up the effort and evacuated 

the building in December 2016. 

So there are two facts on the ground here: a site that is doomed by geology and a building that is 

treasured, but uninhabitable. Geology can impose moral weight and political force upon us, and 

the choices we must make here will be costly. From the standpoint of the geologist, who looks at 

this and sees inevitable ruin, the long-term value of this site lies in its role as an open-space 

shelter after large earthquakes and wildfires and a logistical asset during reconstruction. On the 

other hand, the building survives, day after day. What is the view from your standpoint? 
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WALK down Buena Vista Way to Le Roy Avenue and head north on the right side of the street. 

Where it turns right, cross carefully and continue up Tamalpais Road to Tamalpais Path. This 

stretch crosses the valley of the South Fork. Alternatively, take Shasta Road and cross the valley 

higher up, rejoining Tamalpais at its upper end. A steep, rustic walkway leads from the top of 

Shasta to Glendale-La Loma Park, a rehabilitated rock quarry with excellent views of the Bay.  

Tamalpais Path is a long set of steps that leads down into the valley of North Fork and returns 

almost exactly to Stop 1. Cross Codornices Park directly to Euclid Avenue, cross it, and turn 

right. Where Euclid makes a hairpin turn, pause at Crystal Way. 

STOP 4, Crystal Way 

The little valley you’re standing in is on the trace of the Hayward Fault. Streams commonly find 

it easy to erode valleys along faults because the bedrock is ground into fine “gouge” there by the 

fault motion. Oakland and other cities south of here are strongly marked by stream erosion along 

the fault, but Berkeley is not. One reason may be that this fault segment has a different history 

than adjoining segments—a frontier area of research—but another is certainly the fact that the 

north Berkeley hills, and El Cerrito to the north, are the site of very large, deep-seated landslides 

that move across the fault at speeds of a few centimeters per year. This map shows some of them. 

 

Major active slides in Berkeley and El Cerrito (San Francisco Chronicle) 
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WALK up Euclid to Cragmont Avenue and turn left. Along the way you’ll pass Keith Avenue, 

the site of the newspaper story. There, homes have been carried downhill across their property 

lines! The legal system is not as flexible as the land. Pause at the Easter Way steps. 

As a more strenuous alternative, continue up Euclid and climb up the Easter Way steps to 

Cragmont Rock Park. The rocks here are the same type and age as those you’ll see later, but have 

been subjected to somewhat different conditions. Descend the Easter Way steps past Euclid 

down to Cragmont Avenue. 

STOP 5, Easter Way Steps 

You’ve crossed one of Berkeley’s major landslides and will soon cross another one that runs 

down Marin Avenue. We can map and measure these things, with a lot of work, by using 

conventional surveying technology. A newer technique using side-scan radar satellites enables us 

to map whole landscapes and gauge their movements with millimeter precision. Briefly, pairs of 

radar scans can be combined, like the images your two eyes see, to create 3D images (“synthetic 

aperture radar” or SAR). When SAR images made during two different passages of the satellite 

are compared, tiny changes in the position of the ground can be measured (“differential 

interferometric SAR” or DInSAR). Those changes are measured in the direction the radar was 

looking. If the satellite path is lined up well, the results are quite powerful. SAR images made 

before and after the 2014 Napa earthquake mapped the ground motions beautifully this way. 

 

DInSAR image of north Berkeley showing relative motion (looking nearly due west) of stable 

points on the ground. Red is westward and blue is eastward relative to an arbitrary zero point. 

Notice that, along with the west-flowing landslides, slow creep on the Hayward Fault is visible 

as a subtle color change. (Courtesy Roland Bürgmann/Julien Cohen-Waeber, UC Berkeley)  
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WALK down the steps to Spruce Street. The “official” fault trace runs through the steps near the 

bottom. Go left on Spruce, cross the street at the crosswalk and continue down Santa Barbara 

Road. Cross Marin Avenue carefully! Pass Indian Rock Avenue and stop at Grotto Rock Park. 

STOP 6, Grotto Rock Park 

Grotto Rock is a splendid outcrop of the Northbrae Rhyolite, a unit of volcanic rock that was 

erupted about 11.5 million years ago. You may climb on it if you wish, but the main purpose of 

this stop is to examine it from the roadside and observe its gross features, the way a geologist 

does before approaching to study the rock in detail. 

The main things to note are the rock’s color, the kinds of shapes the rock has and the presence of 

other large-scale features. Its color is light and slightly pinkish—the greenish cast you might 

detect is from lichen growing on its surface, not from the rock itself. It has two kinds of shapes, 

jagged and curved, and no signs of crumbling. The jagged shapes result from the rock breaking 

apart in large pieces, presumably during our large earthquakes, while the curved shapes, which 

are fewer and subtler, require an explanation. Other large-scale features are absent! These rocks 

have none of the layers often seen in rock exposures. They have no obvious fabric, no noticeable 

color changes and no sense of organization. They look like something laid down in a single 

mass, like potter’s clay thrown on a wheel.  

The geologist will surmise from this evidence that the rock is a strong volcanic rock, with its 

color indicating a very high silica content, and tentatively call it rhyolite, because that’s the name 

for a high-silica lava. 

WALK straight down Indian Rock Avenue to Mortar Rock Park. As an optional side trip on 

which to contemplate fire hazards in north Berkeley, go up San Luis Road and take Upton Lane, 

a nearly hidden stairway, down across San Diego Road and into John Hinkel Park. Follow the 

uppermost path south through the park until it joins San Diego Road, then proceed to Mortar 

Rock Park.  

STOP 7, Mortar Rock Park 

Take the path that runs nearest to the street. Look for the mortar holes in the rock along the left 

side. These are where Ohlone women took shelled acorns, harvested from the surrounding oak 

groves, and pounded them into coarse flour. After being soaked in several changes of water to 

remove the bitter tannins, the acorn flour became a highly nutritious meal suitable for cooking or 

baking. The Ohlone lived so lightly on the land that these dents in the stones are the only sign 

marking their centuries of occupying this site.  

The extreme toughness of the Northbrae Rhyolite was what made these outcrops so valuable to 

the Ohlone. To the developers of the Thousand Oaks neighborhood, that same toughness made 

them impervious to dynamite and thus worthless as homesites. Instead, the largest outcrops were 

dedicated as parks. Many homes in the district have molded themselves onto the bedrock 

boulders, making virtue of necessity and adding a unique character to this part of Berkeley.  

Finally, rock climbers in the 1930s discovered that the rhyolite was ideal for their newborn sport. 

The smallest cracks and fingerholds can reliably support a climber’s weight, while the rock’s 

surface provides a secure grip with no risk of crumbling. 
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Where the rock surfaces are bare, examine the rock closely and note the flow banding, a sign that 

this was once stiff, viscous lava. In some places where the outer crust of the lava was too cool to 

flow, it cracked and crumbled under the stress, forming what geologists call an autobreccia. 

Some time after the lava cooled, its originally glassy material remineralized, cementing the 

whole into this tough rock and turning it nearly white. 

WALK through the rest of the park, observing the large overhang where climbers practice every 

weekend, and descend the steps to Indian Rock Avenue. Proceed one block to Indian Rock Park. 

STOP 8, Indian Rock Park 

This large outcrop offers superb exposures of the rhyolite and its geologic features. In particular, 

this site shows off well the polished and rounded surfaces you saw at the two previous stops. 

Examine these by eye and with your fingers. Take note of the large, flat vertical surface directly 

in front of you as you face the park. At least four processes have joined to create these: 

1. The Hayward Fault system has carried these rocks from somewhere south of here, one 

earthquake at a time, since their eruption over 11 million years ago; plausible estimates range 

from 5 to over 100 kilometers. They were underground, buried by younger sedimentary rocks, at 

that time. During that transport, the lava flows were abraded by the sandstone and shale around 

them, which might account for the large-scale rounded surfaces. This surely also created cracks 

running through the lava bodies, which later broke apart in large pieces after they were exposed 

at the surface. Friction within these grit-filled cracks would have polished their flat surfaces, just 

as irregularities within major faults like the Hayward and San Andreas are worn down. 

2. Friction between the deeply buried blocks of lava has left numerous skid marks, called 

slickensides, in many places. These are dark and shiny streaks no larger than a foot or two. 

3. Erosion, by streams and landslides, must have sculpted these rocks as they were gradually 

being exposed on Berkeley’s hillsides. The extreme resistance of the rhyolite allowed it to 

preserve this sculpture after the land around it was worn away. At the same time, the removal of 

the surrounding material allowed the rhyolite to tumble apart—or rather, shake apart—along its 

pre-existing fractures. 

4. Large animals are known to wallow in mud and rub themselves against large boulders. This 

well-documented behavior causes patches of polish on the rocks. Because the Berkeley rocks 

have been here for tens of thousands of years, we must imagine the landscape maintained by the 

Ohlone, who kept the hills largely clear of trees with fire to favor the habitat of elk and deer. We 

must also imagine the older landscape of the Ice Age, when trees were absent and herds of 

mammoths, camels, New World horses and bison roamed this country. These large animals all 

would have visited these rocks for their necessary health purposes. So even before successive 

waves of humans had their varying interactions with these rocks, the outcrops had different 

communities of megafauna making use of them. There are definitely examples of animal polish 

in the Berkeley hills. The case for Indian Rock is not definite, but is worth imagining! 

WALK down to Shattuck Avenue and proceed on it across Marin Avenue, noting the homes that 

have incorporated boulders. Go up Los Angeles Avenue, turn left briefly on Spruce, then up 

Arch Street. Turn left on Oak Street and continue straight past its end on Oak Street Path. This 

will take you back to Euclid Street and your starting point at Codornices Park. 
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MORE READING 

 

More on the Hayward Fault:  

https://earthquake.usgs.gov/earthquakes/events/1868calif/ 

Geologic map of Berkeley, Oakland and the northern East Bay:  

https://pubs.usgs.gov/mf/2000/2342/ 

Lidar imagery of the Hayward Fault:  

Search “hayward” at http://www.opentopography.org/ 

History of the Hillside School:  

https://en.wikipedia.org/wiki/Hillside_Elementary_School 

Landslides in the Bay Area:  

http://resilience.abag.ca.gov/landslides/ 

Alquist-Priolo hazard maps of California fault zones:  

http://www.conservation.ca.gov/cgs/rghm/ap/Pages/Index.aspx 

InSAR mapping after the 2014 Napa earthquake:  

https://www.nature.com/articles/s41598-017-06018-0 

Northbrae Rhyolite:  

http://www.ncgeolsoc.org/FieldTripInfo/Northbrae Rhyolite FT.htm 

California natives and acorns:  

http://www.natureoutside.com/september-is-acorn-month/ 

History of Berkeley rock climbing:  

http://www.sfchronicle.com/sports/article/How-Bay-Area-mountaineers-altered-the-face-of-

6485635.php 

Slickensides:  

https://www.thoughtco.com/gallery-of-slickensides-4122857 

The mammoth rubbing rocks of Sonoma County:  

http://www.parks.ca.gov/?page_id=23566 

Polished rocks in the Berkeley hills:  

https://oaklandgeology.wordpress.com/2017/03/13/rubbing-rocks/ 


