




PURPOSE 

• Identify Geologic and Geotechnical Hazards on Island

• Assess Historical Shoreline Erosion Rates/Characteristics

• Assess Relative Risk to Cultural Resources and Public Safety



SCOPE 

• Historical Document Review (maps, photos, reports)

• Geologic and Geomorphic Mapping on Island

• Perimeter Coastal Bluff Mapping by Boat

• Preparation of Relative Risk Assessment-Zonation Map

• Wave Run-up and Sea Level Rise Effects



• 1769-1775          SF Bay and Alcatraz Explored by Spanish

• 1852-1867          Initial Military Fortifications (Civil War)

• 1868- 1933         Military Prison

• 1934-1963       Federal Penitentiary

• 1969-1971 Indian Occupation

• 1974-Present National Park
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SITE GEOLOGY







“EAST-WEST” FAULT

Main Fault Shears with Horizontal Striations 

in Old Quarry Slopes

Distorted Bedding 

along Main Shear



Fault Shear Zone with Distorted and Truncated Bedding, East Side of Island



SUBSURFACE AND STRUCTURAL 

GEOLOGY INTERPRETATION
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Pleistocene Terrace Deposits



GEOLOGIC RISK ASSESSMENT

ZONATION





HIGH = Areas of existing and/or recently active geologic 

hazards that are considered to have a high potential for 

additional movement or failure under static and/or seismic 

conditions.

MODERATE = Areas of existing semi-stable/dormant geologic 

hazards or areas that are considered capable of resulting in a 

geologic hazard that might be activated by adverse climatic or 

intense seismic shaking conditions in their current physical 

configuration.

LOW = Areas that generally do not have an identified geologic 

hazard or exhibit obvious physical features that would result in 

a geologic hazard in a static condition but could possibly occur 

during intense seismic shaking.

MINIMAL = Areas that generally have no known geologic 

hazards other than ground shaking during an intense seismic 

event.

Relative Geologic Risk Definitions



THREE-PART QUALITATIVE GEOLOGIC RISK 

ASSESSMENT IS A FUNCTION OF:

1. RELATIVE RISK OF GEOLOGIC HAZARD TO OCCUR AND 

ITS      POTENTIAL AFFECT ON:

2. CULTURAL RESOURCES (existing buildings and 

improvements)

3. PUBLIC SAFETY



EXAMPLE OF HIGH RISK

South Escarpment #53

Public Access Line



SOUTH 

ESCARPMENT

Close-up 

of 

Undermine

d Portion 

of 

Warden’s 

House

Active Rockfalls,  undermining 

improvements along entire top of 

cliff

Public Access to Parade Grounds at Base of 

Escarpment

Rockfall 

Debris



OTHER ROCKFALL HAZARDS

Active rockfall debris and plywood 

protection at windows

Vertical cuts in fractured rock, slope higher 

than the building

2.5 

feet



1935

2010

SHORELINE EROSION COMPARISON 

BY DIGITAL  AERIAL OVERLAY



Eroded Brick 

Buttress

Stone and Brick Buttresses built Circa 1860

BLUFF EROSION RATE ASSESSMENT 

USING CULTURAL DATA



2010 Conditions 2100 Conditions

Runup elevation 9.8’ Runup elevation  16.0’



2010 Conditions 2100 Conditions

Runup elevation 9.8’ Runup elevation  16.0’



EFFECTS OF SEA LEVEL RISE



More Work to be Done……..



Thank You

William V. McCormick

707.571.1883

bmccormick@kleinfelder.com


