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Mendocino

Massive serpentinite, partially to completely serpentinized peridotite (ultramafic rock),
with a brown to reddish brown weathered surface due to oxidation of iron.

Sheared serpentinite showing its characteristic variegated green color and greasy luster.

g

&

MINES AND GEOLOGY

e

CALIFORNIA
CONSERVATION

Copyright © 2000 by the California Department of Conservation,
Division of Mines and Geology. All rights reserved. No part of this
publication may be reproduced without written consent of the
Division of Mines and Geology.

The California Department of Conservation makes no warranties
as to the suitability of this product for any particular purpose.

Highly sheared and somewhat weathered light green to white serpentinite.
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VAlam

Cross-fiber chrysotile (asbestos) vein, 3/4 inch wide, in serpentinite.
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MAP PURPOSE

This map shows the areas more likely to contain natural occurrences of asbestos
in California. Its purpose is to inform government agencies, private industry and

MAP USAGE AND LIMITATIONS

The small scale of this map (1:1,000,000) precludes showing detailed boundaries
of ultramafic rock units and small occurrences of ultramafic rocks. It should be used

the public of the areas in the State where natural occurrences of ashestos may only as a general guide to the presence of ultramafic rocks that may contain asbestos.
be an issue. In these areas, consideration of the implications of the presence or This map is derived from the Geologic Map of California (1:750,000 scale - one inch

absence of asbestos through examination of more detailed maps and site-specific equals about 12 miles), Jennings (1977). No ultramafic rocks are shown in Solano and

investigations could be warranted as part of public or private decision making. Madera counties on this map. However, ultramafic rocks are shown as present in
Natural occurrences of asbestos are more likely to be encountered in, and these counties on available more detailed maps at scales of 1:250,000 (one inch

immediately adjacent to, areas of ultramafic rocks. The general location of these equals about 4 miles) and larger. In addition to association with ultramafic rock and

rocks is noted on this map. While geologic conditions are more likely for asbestos serpentinite, asbestos minerals are also known to occur in association with some faults
formation in or near these areas, its presence is not certain. The only way to in particular geologic settings, certain non-ultramafic related metamorphic rock types,

establish the presence or absence of asbestos at a specific location is through and magnesium-rich carbonate rocks such as dolomite. These asbestos occurrences

a detailed site examination by a qualified geologist. are much less common and their locations less well known than for ultramafic rocks.
Consequently, such occurrences are not shown on this map.

EXPLANATION OF ULTRAMAFIC ROCK UNIT This map should not be used to determine whether bedrock or soil on a particular
parcel of land in or adjacent to areas identified as ultramafic rocks contains asbestos.
Ultramafic rocks are dunite, peridotite, pyroxenite, and less common in California, A site-specific investigation would be required to make such a determination.
hornblendite (IUGS classification of ultramafic rocks, in Philpotts, 1990*). These
igneous rocks contain 90 percent or more of the dark colored iron-magnesium-silicate
minerals olivine, augite, hypersthene, or less commonly hornblende. Ultramafic rocks
form in high temperature environments well below the surface of the earth. By the time
they are exposed at the surface by uplift and erosion, ultramafic rocks may be (asbestiform) varieties of six silicate minerals. These minerals are: chrysotile,
partially to completely altered to serpentinite, a type of metamorphic rock. Sometimes tremolite (when fibrous), actinolite (when fibrous), crocidolite (fibrous riebeckite),
the metamorphic conditions are right for the formation of chrysotile asbestos or tremolite- anthophyllite (when fibrous), and amosite (fibrous cummingonite-grunerite).
actinolite asbestos in bodies of ultramafic rock or along their boundaries. Chrysotile is the most common asbestos mineral in California and belongs to
Note--occurrences of non-ultramafic rock types, such as gabbro or diabase, may be the serpentine mineral group. The remaining asbestos minerals belong to the

included within some of the ultramafic rock areas shown on this map. Asbestos is much amphibole mineral group. Asbestos also refers to an industrial product obtained
less likely to be associated with these non-ultramafic rock types. by mining and processing deposits of the asbestiform minerals listed above.

Definitions

Asbestos -- Asbestos is the generic term for the naturally occurring fibrous

Serpentine --The serpentine group minerals are hydrous magnesium silicate
minerals, of which lizardite, antigorite and chrysotile are the most common.
Chrysotile forms crystals that are naturally fibrous. These fibers occur in
serpentinite in small veins, where the fibers are oriented perpendicular to the
vein walls (cross-fiber veins) or parallel to the vein walls (slip-fiber veins).
Chrysotile fibers are one type of asbestos. The other serpentine minerals
usually do not occur as fibrous crystals and are not asbestos minerals. Although
the term serpentine is commonly used to refer to the rock serpentinite, it is
actually the name of the group of minerals that makes up the rock serpentinite.

INFORMATION SOURCES

The ultramafic rock areas shown on this map are adapted from Jennings, C.W., 1977,
Geologic Map of California, California Department of Conservation, Division of Mines and
Geology, Geologic Data Map No. 2, scale 1:750,000.

*Philpotts, A.R., 1990, Principles of igneous and metamorphic petrology, Figure 6-3,
IUGS (International Union of Geological Sciences) classification of ultramafic rocks:
Prentice Hall, Englewood Cliffs, New Jersey, page 96.

This map may be viewed on the California Department of Conservation website at

http:/Awww.consrv.ca.gov, which includes links to other sites with asbestos information. Serpentinite -- Serpentinite is a rock consisting almost entirely of one or more
serpentine minerals. Serpentinite is not identified as a separate rock unit on this

map but is likely to be found within areas of ultramafic rock shown on the map.
This rock type has a greasy or waxy appearance and may be dark to light green,
brown, yellow or white. In addition to serpentine minerals, small amounts of other

minerals such as magnetite, chromite, talc, brucite, and tremolite-actinolite may
be present. Small amounts of chrysotile asbestos are common in serpentinite

because chrysotile is one of the serpentine group minerals. Tremolite-actinolite
asbestos (amphibole asbestos) may also occur with serpentinite, but such
occurrences are less common than chrysotile asbestos.
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DISCLAIMER

The State of California and the California Department of Conservation, Division of Mine

and Geology make no representations or warranties as to the actual presence or
absence of natural asbestos at specific sites within or near the ultramafic rock areas
shown on this map. Further, the State and the Department make no representations

or warranties regarding the accuracy of the data shown on the map. Neither the State

nor the Department shall be liable under any circumstances for any direct, indirect,
special, incidental or consequential damages with respect to any claim by any user
or any third party on account of or arising from the use of this map.
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Counties in solid green contain ultramafic rock areas shown on the adjacent map.

These areas are shown in more detail on the Division of Mines and Geology 1:250,000

scale Geologic Atlas and Regional Geologic Map Series maps. Madera and Solano

counties, in diagonal pattern, have ultramafic rock areas shown on the Geologic Atlas

and Regional Geologic Map Series maps that are too small to show on the adjacent map.

Los Angeles County has small utramafic rock occurrences on Catalina Island and a

small occurrence is present in Kern County. 114°

36° |-

+ Acknowledgement: Dr. R.G. Coleman, Professor Emeritus,
+ Stanford University reviewed a draft version of this map.
Dr. Coleman's suggestions and comments
are greatly appreciated.
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Please Note: This map was constructed at a scale of 1:1,100,000 and is intended for use at that scale.  Although you can zoom in to see details in this digital version of the map, it is intended for use at 100% and no larger. While zooming in may enable users to distinguish various lines and patterns, it also can mislead people into thinking that the digital map is more detailed than it really is.


