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NPS Geodiversity Atlas—Muir Woods
National Monument, California

Muir Woods National Monument (https://www.nps.gov/muwo/)

Geodiversity refers to the full variety of natural geologic (rocks, minerals, sediments, fossils, landforms, and
physical processes) and soil resources and processes that occur in the park. A product of the Geologic
Resources Inventory (https://www.nps.gov/subjects/geology/gri.htm), the NPS Geodiversity Atlas delivers
information in support of education, Geoconservation (https://www.nps.gov/subjects/geology/park-

geology.htm), and integrated management of living (biotic) and non-living (abiotic) components of the
ecosystem.

Introduction

National Park Service
Muir Woods National Monument 0.5 Doparisiencof e lotarkt e
(MUWO) is located just a few miles e e
northwest of San Francisco in Marin Golden Gate National Recreation Area, including

Fort Point National Historic Site and Muir Woods

County, California. Proclaimed on Netionalihiost et

January 9, 1908, MUWO contains Geologic Resources Inventory Report
about 224 hectares (554 acres) and Natural Resource Report NPS/NRSS/GRD/NRR—2016/1266
protects the last remnant of old-
growth redwood forest in proximity to
the Bay Area (National Park Service
2016, 2017). The monument is named
after influential naturalist and writer
John Muir, considered to be a key
advocate and founder of the national
park concept. The establishment of
MUWO is regarded as an important
demonstration of early 20th century
American conservation history, as the
virgin redwood tract reaches heights
of more than 76 m (250 ft) and has an
average age between 600 and 800
years, with the oldest trees being at
least 1,200 years old (Port 2016;
National Park Service 2017). MUWO is
encompassed by and managed as a

distinct park unit within Golden Gate (https://irma.nps.gov/DataStore/Reference/Profile/2231860)

In-depth geologic information is contained in the baseline inventory products of
the Geologic Resources Inventory, see table below.

National Recreation Area.

Geologic Setting

The bedrock geology of Muir Woods National Monument consists entirely of rocks associated with the
Jurassic-Eocene Franciscan Complex. The Franciscan Complex is composed of a diverse suite of lithologies
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that formed in an ancient subduction
zone along the western coast of the
United States (Elder 2013).
Convergence between the oceanic
Farallon Plate and continental North
American Plate sheared and faulted
some of the Franciscan rocks into a
"mélange” (a French word for
“mixture”) or broken blocks ranging in
size from a few meters or yards across
to many square kilometers or miles in
area (Sloan 2006). The soft and
sheared mélange of the Franciscan
Complex is the predominant bedrock
of MUWO, and forms rounded hills
among more resistant Franciscan
rocks in the Bay Area (Sloan 2006).
Mapped in the easternmost portion of
the monument are chert and metachert
of the Franciscan Complex that occur
as a large, fault-bounded block
surrounded by mélange. Young
surficial units within MUWO include
Quaternary-age alluvium located along
lower Redwood Creek.

Regional
Geology

(https://irma.nps.gov/DataStore/Reference/Profile/2231860)

Muir Woods National Monument is a part of the Pacific Border Physiographic Province

(https://www.nps.gov/articles/pacificborderprovince.htm) and shares its geologic history and some

characteristic geologic formations with a region that extends well beyond park boundaries.

Maps and Reports
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(https://irma.nps.gov/DataStore/Reference/Profile/2250349)

Geologic Resources Inventory

The Geologic Resources Inventory

(https://www.nps.gov/subjects/geology/gri.htm) produces digital geologic maps

and reports for more than 270 natural resource parks

(https://www.nps.gov/orgs/1386/index.htm). The products listed below are

currently available for this park, check back often for updates as many maps,
reports, and posters are still in progress.
Scoping summaries are records of scoping meetings where NPS staff and local geologists

determined the park's geologic mapping plan and what content should be included in the report.

Digital geologic maps include files for viewing in GIS software, a guide to using the data, and a
document with ancillary map information. Newer products also include data viewable in Google

Earth and online map services.

Reports use the maps to discuss the park's setting and significance, notable geologic features and

processes, geologic resource management issues, and geologic history.

Posters are a static view of the GIS data in PDF format. Newer posters include aerial imagery or

shaded relief and other park information. They are also included with the reports.

Projects list basic information about the program and all products available for a park.
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2018 Geologic Resources Inventory Poster For Golden Gate National Recreation

Area, Fort Point National Historical Site, and Muir Woods National Monument
(https://irma.nps.gov/DataStore/Reference/Profile/2250349)

2016 Golden Gate National Recreation Area,_including_Fort Point National Historic

Site and Muir Woods National Monument: Geologic Resources Inventory report
(https://irma.nps.gov/DataStore/Reference/Profile/2231860)

2009 Digital Geologic Map of Golden Gate National Recreation Area and Vicinity,
California (NPS, GRD, GRI, GOGA, PORE, MUWO, FOPO, RORI, SAFR,
GOGA digital map)_(https://irma.nps.gov/DataStore/Reference/Profile/1048292)

2009 Digital Geologic Map of the Marin Headlands and Point Reyes Areas,
California (NPS, GRD, GRI, GOGA, PORE, MUWO, MHPR digital map)
(https://irma.nps.gov/DataStore/Reference/Profile/1048293)

2008 Geologic Resources Inventory Project for Golden Gate National Recreation

Area and Other Bay Area Parks
(https://irma.nps.qgov/DataStore/Reference/Profile/2171353)

Source: NPS DataStore Saved Search 3024 (https://irma.nps.gov/DataStore/SavedSearch/Profile/3024).

To search for additional information, visit the NPS DataStore (https://irma.nps.gov/DataStore/).

Soil Resources inventory

A NPS Soil Resources Inventory (https://www.nps.gov/subjects/geology/sri.htm) project has been

completed for Muir Woods National Monument and can be found on the NPS Data Store.

2005 National Park Service - SRI - Soil Survey Geographic (SSURGO)_for Muir
Woods National Monument, California
(https://irma.nps.gov/DataStore/Reference/Profile/1048938)

Source: NPS DataStore Saved Search 3071 (https://irma.nps.gov/DataStore/SavedSearch/Profile/3071).

To search for additional information, visit the NPS DataStore (https://irma.nps.gov/DataStore/).
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Related Links

e Muir Woods—Redwood Creek Restoration at
Muir Beach

(https://www.nps.gov/muwo/learn/nature/restor
ation-mb.htm)

e Muir Woods—Park Home

(https://www.nps.gov/muwo/index.htm)

e NPS—Beaches and Coastal Landforms

(https://www.nps.gov/subjects/geology/coastal-  Aerial photograph of Muir Beach and Redwood Creek
landforms.htm), restoration site.

* NPS—Geologic Time
(https://www.nps.gov/subjects/geology/geotime.htm)

e NPS—Explore Regional Geology (https://www.nps.gov/subjects/geology/physiographic-provinces.htm)

e NPS—Geology (https://www.nps.gov/subjects/geology/index.htm)

» California Geological Survey (http://www.conservation.ca.gov/cgs/).
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Geologic Overview of Muir Woods

(https://www.nps.gov/muwo/learn/nature/geologic-overview-of-muir-woods.htm)

This page discusses geology at Muir Woods. Locations: Golden Gate National
Recreation Area, Muir Woods
National Monument

Pacific Border Province

(https://www.nps.gov/articles/pacificborderprovince.htm)

(https://www.nps.gov/articles/pacificborderprovince.htm) Locations: Channel Islands
The Pacific Border straddles the boundaries between several of National Park, Ebey's Landing
Earth's moving plates on the western margin of North America. National Historical Reserve,

This region is one of the most geologically young and tectonically ~ Eugene O'Neill National Historic
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1982-1983 El Niho

active in North America. The
generally rugged, mountainous
landscape of this province
provides evidence of ongoing
mountain-building.

(https://www.nps.gov/articles/1982-1983-el-nino.htm)

(https://www.nps.gov/articles/198

2-1983-€el-nino.htm)
As a result of this El Nifo,

heavy surf and rains severely

Site, Fort Point National Historic
Site, Fort Vancouver National
Historic Site, more »

Offices: Geologic Resources
Division

Locations: Golden Gate National
Recreation Area, Muir Woods
National Monument, Pinnacles
National Park, Point Reyes

eroded beaches and fragile National Seashore

sea cliffs in coastal California. Offices: Geologic Resources
National Park System units in
California affected by the 1982-
1983 EI Nifio event were Point Reyes National Seashore, Golden

Gate National Recreation Area, and Pinnacles National Monument.

Division

Series: Coastal Geomorphology—Storms of Record
(https://www.nps.gov/articles/series.htm?id=678B3351-9DED-0F66-2D59B47C7965D0AA)

(https://www.nps.gov/articles/ser
ies.htm?id=678B3351-9DED-
0F66-2D59B47C7965D0AA)
Storms can bring about
significant coastal change as

Type: Series
Locations: Ebey's Landing

National Historical Reserve, Fort
Vancouver National Historic Site,
Golden Gate National Recreation
Area, Lewis and Clark National
Historical Park, Mount Rainier

well as substantial economic
damage and loss in the human
environment. Read about a few
storms of interest that have since made history due to their
unique intensity, characteristics, or impacts.

National Park, more »
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National Park Service Geodiversity Atlas

The servicewide Geodiversity Atlas (https://www.nps.gov/articles/geodiversity-atlas-map.htm) provides

information on geoheritage (https://www.nps.gov/subjects/geology/geoheritage-conservation.htm) and

geodiversity (https://www.nps.gov/subjects/geology/geodiversity.htm) resources and values within the

National Park System. This information supports science-based geoconservation

(https://www.nps.gov/subjects/geology/park-geology.htm) and interpretation in the NPS, as well as STEM

education in schools, museums, and field camps. The NPS Geologic Resources Division

(https://www.nps.gov/orgs/1088/index.htm) and many parks work with National and International

W TAGS

geoconservation communities to ensure that NPS abiotic resources are managed using the highest standards

and best practices available.
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