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CALIFORNIA.!
By G. F. LovGHLy.
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- local but for more extensive use. These bowlders represent the

remnants left from fprolonged disintegration of large granite masses,
 but after removal of a thin weathered coating, they yield sound stone.
- The most important quarry districts are in Madera, Placer, River-
 side, and San Diego counties.

- At Raymond, in Madera County, are two large quarries of biotite
muscovite granite which have furnished stone for the post office, the
Fairmont Hotel, the Mercantile Trust Co., and other buildings, and for
the Dewey and McKinley monuments in San Francisco. The princi-
pal granites used in San Francisco are those from Raymond, Rocklin,
and Penryn. Granite from the latter two localities, which aré in

- Placer County, may be seen in the State Capitol at Sacramento, and

~ in the Hibernia Bank and the Crocker Building in San Francisco.

- Most of the 24 quarries at Rocklin are small, though the largest in

- 1904 had a depth of 100 feet. They all are said to lie within an area
not more than a mile square. The stone is of light-gray color and of

- medium to rather coarse grain. Quartz is abundant, more so than
in most of the California granites, in colorless rounded grains. Soda-

~ lime feldspar as a rule is dominant over the potash variety, and is of

- opaque, white color, giving contrast to the quartz. Black mica, the
only other conspicuous mineral, occurs for the most part in fine

- unaltered scales. Where weathered it has yielded s quantities
of iron oxide, which may appear as yellowish brown slpecks or ma

have filtered into the cleavage cracks of the translucent po

feldspar grains, giving them a pale flesh-colored tint. This color

however, is too slight to affect noticeabl{r the general gray color o

the stone. The stone is said to work well and to take-a good polish.

Its crushing stren%th, an average of three tests, is reported to be

21,104 pounds to the square inch.

The enryn quarries also have been in ogeration since the early
sixties. - Bowlders as well as ledges have been quarried, and the
stone has been used extensively in San Francisco. The granite is of
gray (mottled white and black) color, and of coarse-grained appear-
ance, with a slightly developed gneissoid structure. The Ill)ghb-
colored minerals, which make up two-thirds of the rock, include both
‘kinds of feldspar and a little quartz. The feldspars are translucent,
colorless to pale flesh-colored, and free from alteration. The black
minerals, which comprise the remaining third of the rock, are chiefl
hornblende and biotite, intimately intergrown, and of brilliant blac
color. The apparent coarse grain of the rock is due to the tendency
of the black minerals to segregate into small, nearly pure groups,
which gives the rock an appearance very distinct from that™ of the
majority of California granites.

esides the granite just described there is, 1 mile east of Penryn, a

- ““black granite,” near gabbro in mineral composition, which has been

quarried for monumental stone.

At Loomis, 3 miles south of Penryn, a biotite granite, intermediate

in color and texture between the stones at Rocklin and Penr , i8

quarried. It was used in the extension of the Hibernia Bank Build-
San Francisco.

Riverside County granite has been quarried on a large scale at
Casa Blanca for rubble, used in the San Pedro breakwater, and for
building and ornamental use at Corona, Riverside, and Temecula.
At Corona both bowlders and ledges of a biotite muscovite granite
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are quarried, the former especially for paving blocks, a 1
of w%..ich are made. In additiox{ to g)uilding stone, a
uantity has given general satisfaction as monumental
g.tfeles, Riverside, and elsewhere in southern California.
t Temecula the granite is largely quarried from bowld
these are more easily worked than the ledges, which are f
- part covered with bowlders and residual soil. Paving
dimension stone are produced. The rock is a biotite
light-gray color with a pale-reddish tint. ‘
The quarries at Riverside and West Riverside have yielde
quaiitity of granite for buildings in Los Angeles and vieci
varieties have been noted by the writer: One a light-g
Ela.ined biotite muscovite granite, somewhat resembl
own Concord, N. H., stone; the other a medium-g
grained rather gneissoid biotite granite, in which th
segregate into spots or bunches a quarter of an inch
both varieties, the minerals are free from conspicuous alte
At the Casa Blanca quarries, the granite quarried for rt
tains a large number of dark blotches, but stone of unif
said to be available for building. Other quarries in Riversidt
have yielded large quantities of stone for paving, road
concrete. i el
In San Die%f County, Foster and Santee are the princips
centers, though granite for local use is quarried at a number
- The granite from Foster has been used in the Governmer
at Fort Rosecrans on Point Loma, west of San Diego.
of granite are quarried at Foster. One is a medium gray f
biotite granite, resembling rather closely the well-kno A,
from Westerly, R. I. 'The soda-lime feldspar is the
of the light-colored minerals, owing to its white cole
quartz and potash-feldspar are colorless. The so
somewhat altered, and some of its crystals have
to the presence of secondary epidote. A few «
softened by weathering, but such crystals
noticeable effect on the appearance and dur
other variety is a light-gray medium
soid biotite granite of the same composi
all its minerals are free from megs
with the gneissoid granite is a nearly w.
only a very small quantity of biotite.
variety can be obtained in commercial
The granite from Santee is used 1
for buiﬁing stone, and large quantit
Los A.ngﬁles and other points in souther
it resembles the mdelg used granite fro
medium to rather dar. agt color, dis
of medium

California granite, anc dium, even grain.
essentiall gfr bluish gray translueent’feidspaxs and bl:
of hornbﬁande, augite, biotite, and magnetite. All

appear to be quite free from alteration. erock takes
w]inich with its dark color, especially adapts it for mo:
At behesa, in San Diego County, there is an or
granite”” or gabbro, that is well adapted for ornament
would probably be unique among building and ornam

o
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The rock is characterized by abundant rounded segregations of
varying textures uniformly scattered through a medium to rather
coarse-grained matrix, and several varieties, based on variations in
texture, are said to be available. 'The orbicular rock has been found
only as residual bowlders. Other orbicular ‘‘black granites” have
been found at Rattlesnake Bar, Eldorado County, and in Sierra
and Plumas counties, but none has been quarried.

In Butte County a large amount of granite is available, but lack
of transportation facilities has prevented development. In Fresno
County at Academy, a dark, medium-grained granite is quarried
from bowlders. In Los Angeles County granite has been quarried
largely for crushed stone and in recent years for the Los Angeles
aqueduct. In Nevada County granite somewhat marred by streaks
and black ‘‘knots” for local use has been quarried from bowlders at
Grass Valley, Nevada City, and Rough and Ready. Some fine-
grained ‘‘black granite” suitable for monumental work has been
reported from Rough and Ready. In Sacramento County a large
granite quarry is operated by the State prison at Folsom, chiefly
for construetion work by the State. In San Bernardino County
granite oceurs over large areas and is quarried near Crucero, Declez,
Halleck, Oro Grande, and Victorville. e chief products are paving
blocks and rubble, but some building and monumental stone also is
quarried. The county jail in San Bernardino was built of stone from
a Victorville quarry. In Shasta, Siskiyou, and Trinity counties there
are large quantities of granite, but it is said to be jointed, shattered,
or streaked to such an extent that a great deal of 1t is not suited for
quarrying. Grai granite has been quarried in Siskiyou County for
monumental work 4 miles southwest of Etna and a nearly black rock
(uralitic gabbro) 16 miles north of that place. In Sierra County
there are extensive areas of granitic rocks that have not been pros-
pected. In Tulare County granite bowlders have been quarried
near Portersville, and a gray syenitic rock at Rocky Point. In
Tuolumne County a fine-grained gray biotite granite has been quarried
at the head of Phoenix Lake.

Dark voleanie rock (“‘trap rock”).—Published information on “tra
rock,” in distinction to other rocks of California, for use as crushe
stone is very meager. Trap rock, or macadam, quarries represented
on the accompanying map include not only diabase and basalt, the
true trap rocﬁs, but some other lavas, tuffs, granite, diorite, and
possibly some sandstone, chert or jasper, limestone, shale, and
%ravel. In Solano and Sonoma counties the principal rock used is

asalt; in Napa County, volcanic tuff. In Alameda, Marin, and
San Francisco counties **blue rock” or metamorphic sandstone and
chert or jasper are commercially termed trap rock, but in the present
report certain of these quarries have been classed as sandstone.

here is an abundance of basalt and diabase, as well as other suitable
volcanic rocks in the State, though they are for the most part too far
removed from the larger cities to be of value as crushed rock. In the
Vicinity of Santa Cruz basaltic rock is available, but it is said to be
less suitable for road material than the chert layers which occur in
the limestone formations.! The chert in this region is scarce. Red

(ﬁ‘?m J. C., Newsom, J. F., and Arnold, Ralph, U. 8. Geol. Survey Geol. Atlas, Santa Cruz folio
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chert or jasper (“red rock”) well suited for road material occurs j
good quantity in the vicinity of San Luis Obispo.! P
i volcanic rocks.—Volcanic rocks, both effusive
intrusive, and mostly light colored, cover practically the entire
of the northeastern dpa.rtz of the State, and considerable bodi
them are distributed in the Sierra Nevada range and along
eastern border of the State as far south as the Mohave D
They are also found extensively in counties just north of San
cisco Bay, and smaller bodies are found in the region around S
Obispo. The rocks quarried are largely tuffs of different kin
in places include considerable amounts of lavas. The tuffs as
are soft and easily worked when quarried, but harden on ex
The{ are also refractory, and have been extensively used,
in the northern counties, for chimneys, fireplaces, and for
in stoves. The lavas, as a rule, lack the pronounced
teristic of the granites, and break with curved fractures
easily dressed, though not in large blocks, such as may |
the granite quarries. The most important quarries of
are in Napa,San Luis Obispo, Siskiyou, and Sonoma cour
In Napa County, at Calistoga, a ye]:lowish trachyte and
tuff are quarried, mostly from bowlders. The tuff was used :
Helena post office. Near St. Helena reddish and yellowi
tuffs have been quarried and used in several buildings,
public school, in St. Helena. Other quarries of gray and red
tuffs have furnished stone largely for bridge and found:
The red tuff is suitable for trimmings in structures built
lighter-colored stone. In Sonoma County, which ad
County on the west and is covered by the same voles
the principal quarries are near Agua Caliente, Santa
and Stony Point. The stone quarried is mostly 1
dark-red rhyolite tuff is quarried near Sonoma that
local use for trimming. Some of the tuffs are lo
stone, which they closely resemble in color and
Rosa the Carnegie Library and the California
station are built of stone quarried east of the
Phoenix Building, Carnegie Library, and
structed of trachytic tuff from Stony Poi
ucts, however, of these stones are paving
and railroad ballast. . it
In San Luis Obispo County there is
buttes extending northwestward from
Rock, oxé the coast. Th: st:ix(x)e h%sﬁt
used in breakwater construc on,
construgtion. The Prets‘l’)ytefrn:n Chu
Luis Obispo contain stone from Bi
Berros has been used for building
and to a small ex
In Siskiyou Co
atches of brown
ontague and used in
similar rock and of blue
near Little Shasta, and also u

1 Fairbanks, H. W., U. 8. Geol. Survey G
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Near Macdoel a pumice has been quarried and shipped to San Fran-
cisco as an ingredient for cement. There is some indication at pres-
ent that pumice and other highly-porous rocks of low specific gravity
may be in considerable demand as fillers in concrete mixtures where a
minimum of dead weight is required, thus opening a much more
extensive market than has heretofore existed for such types of stone.

The other counties in which voleanic rocks find a local use are given
in the quarry list on page 1365. One of the most important forma-
tions not previously mentioned is that known as the tuff, of
Pliocene age, which occurs extensively in the region east of Redding,
Shasta County. The extent and distribution of this formation are
given by J. S. Diller in the Lassen Peak (No. 15) and Reddi.ngl (No.
138) folios of the Geologic Atlas of the United States Geelogical Sur-
vey. According to Diller, this rock varies in texture from very
coarsely fragmental to fine grained. The fine-grained variety is gray
and usually distinetly stratified, and is composed of small fragments
of andesite, in part pumiceous, with broken crystals of soda-lime
feldspar and hornblende embedded in a fine ay matrix composed of
minute angular particles of voleanic glass, which constitute the major
part of the rock. Regarding its economic value, Diller says:

The Tuscan tuff stands fire well, and being soft is easily hewn into shape. It is
commonly used for chimneys and fireplaces, and in the vicinity of Millville a small
church dnd several smokehouses are made of it. The Tuscan tuff is similar to the
trass of the Rhine Valley, which is so extensively used in the manufacture of whn
cement, and there appears no good reason why it might not be used in the ding

region for the same purpose, especially since the necessary lime for admixture is
abundant.!

- Slate*—California is the only one of the Pacific States that has
produced slate. The slate quarried has all come from the Mariposa
slate. The only important production has been in Eldorado County,
but small quarries and prospects have been opened in Amador, Glenn
Mariposa, and Merced counties. Black slate has been the Ssr‘i)ncipa.i
| pro«li{u?it, but a limited deposit of grayish-green slate has been

worked. ‘
* The black slate in the principal quarry, at Slatington, has a black
or blue-black color, splits very—ﬁnel;rgd reﬁulnrly with a smooth
listening surface, and resembles the slates of Bangor and Slatington,
a. ‘“Ribbons,” or thin highly siliceous bands, are of frequent
oceurrence, and in some places pyrite is an objectionable impurity.
Where quarries and prospects have groved unsuceessful, the rock
exploited in some cases was weathered surface rock of poor quality,
which may have capped slate of good quality; in others the slate was
cut by numerous veins; in others the slate, after exposure for a few
years, changed color owing to oxidation either of pyrite or some other
iron compound, possibly a carbonate.
| The green slate, an unusual alteration product of an igneous rock,
| forms a band (dike) several feet wide crossing the black slate obliquely
| to its ribbon structure in the principal Slatington quarry. It works
| satisfactorily as a roofing slate, though its cleavage surfaces are not
as smooth as those of the black slate. It has been used for trimming
and lettering on black slate roofs.?

! U. 8. Geol. Survey Geol. Atlas, Redd folio (No. 138), p. 14, 1906.
B More complete acoounts of the siates o'?ﬁuuon(m. by v B Eckel, may be found in U. 8. Geal.

u 1. 275, Slate d its and slate industry of the United Smuasg)?. 1006; Bull. pp. 65-70, 191
I&Q'P&“" tion of the green slate by E. C. Eckel may ound in the Jour. , vol. 12, pp.
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Marble.—The marbles of California have mostly been quarried
from crystalline dolomite and limestone strata of Paleozoic age
although the limestones of Triassic, Jurassic, and early Tertiary ages
afford in places more or less suitable materials. The outlines of cer-
tain limestone and marble deposits of the State have been shown in
a recent Survey bulletin.! Limited quantities of ‘“onyx marble” and
‘“verde antique” or serpentine marble, have also been produced.
Marble deposits of greater or less extent have been re{)orted from at
least 28 counties, but many of them are too inaccessible to be of any
present importance. Others are too thoroughly fractured or of
msufficient attractiveness to give promise of successful develop
Many of the “onyx marble” deposits are of too limited ex
profitably worked. .

One of the most interesting deposits reported, not on.lai;
fornia but in all the Pacific States, is that exposed along
west base of the White Mountain and Inyo Range, between :
Lone Pine, in Inyo County. It has been quarried on a e
scale only at Inyo. The marble is a dolomite, generally fine
and rather hard. Several varietics are available: Pure white
mottled with yellow, gray, and black and penetrated by b
dritic markings of manganese oxide; yellow, similar to the
marble of Italy, but more distinctlﬂsfoanular and more closely r
bling the Estromoz or so-called Lisbon yellow marble of P
black, suitable for floor tilings. These marbles are distinet
than many eastern marbles and the foreign marbles whic
resemble.? il

Another deposit containing a variety of colored marbles
Columbia, Tuolumne County, and producesfine-grained 1
pinkish, yellowish, and very light to medium gray c
grained marbles of medium to dark gray color. T
ness increases with the percentage of graphite,
seams, irregular streaks, and patches.

At Neenach, close to the boundary bety
counties, a white marble with reddish-br
quarried. At Colton,in San Bernardino County
has been quarried for ornamental building and
B]%:-)th of t es«(al nIxJa(.,rsbles‘ are repxzse‘ntedm' sevel

ancisco an Angeles. nearly blac:
rather distinet from most American marbles, is re
and a brecciated marble of mottled green,
ance but rather excessively fracture bem%
A deposit of fine-grained hard marble, mostly o
colors but with strata of pink, yellowish, and re

rospected on the east edge of the Coyote Mou

ounty. In the western part of Siskiyou County
belt ofy hite and gray marble. A tgoureawlu
is said to be especially abundant, though
present. A great variety of colored mar
this belt but no further information on

1 Bckel, E. C., Portland cement materials and indu:
Burchard and otoers: U. 8. Geol. Survey Bull.

2 This paragrap 1 is abstracted from G. P. Merrill
i\ﬂb{bucoountolthogeologyonhodepodth

3 Pack, R. W., Ornamental marble near Bari







