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180 MINES AND MINERAL RESOURCES.

SANTA CLARA COUNTY.,
By E. Huovesin and W, Q. Casrsnio,
(TMeld worlk in 1919.)

Santa Clarg Connty, ereated February 18, 1850, lies south of San
Franeisco Bay and hag an arvea of 1328 square miles. Almwneda County
hounds it on the north, Stanislaus and Merced on ile east, San Benito
wnd Santa Cruz, on the sonth, and Santa Cruz and San Mateo ecounties
are on the west.  Tx assessed valuation in 1918 was about $95.000,000.

san Jose, the county seat, is the business center of the fertile Santa
Clava Valley, It is 47 aniles south of San Francizco ou the main line
el the Southern Pacific Railroad. The towns of Santa (lara and Palo
Alto are next in importance, each having a population of approximately
1000, The former adjoins San Jose to the west and is the seat of the
University of Santa Clava, one of the largest Catholic Universities in
the west. T dbe year 1777 the Frauciscan Fathers here founded the
niiggion after whieh the county takes its name. Palo Alto is sitnated
in the nerthern pavt of the Santa Clars Valley on the bovder line of
Man Mateo County. Tt lies 28 miles south of San Franeisco, and owes
s Toundation to the establishment there of the Lelund Stanford Jr.
University. the most viehly endowed university in the world. Gilroy,
with a population of about 4000, is located near the southern horder of
the connty and is the commercial center of the southern end of the
Santa Clava Valley, :

TRANSPORTATION,

The eoast line of the Southern Pacific Railroad traverses the county
throughout its length almost centrally, affording easy access to San
Fraueisco and Oakiand. A branch line vuns from San Jose, via Los
Gtatos, to Santa Cruz. The Peninsula Railroad Company operates an
electric system between San Jose and Palo Alto, via Tios Altos, connect-
ing with Los Gatos and Suaratoga, and giving access to several small
towns in the northwestern portion of the county. The new State High-
way, over whieh many aunto stages are operated, runs parallel to the
main line of the railroad. The eastern portien of the county, particu-
larly that mountainous region east of the Mount Hamilton Range, is very
inaceessible, being traversed only by a few mountainous roads. That
mineralized avea in the northeastern portion of the county is at present
reached only by road from Livermore. Easier access to this region from
the railroad may be gained upon completion of the Patterson and
Western Railroad, which is now being construeted. This road follows
the Arroyo del Puerto from Patterson into the western border of
Stanislaus Ceunty, the terminus of which will be not over a few miles
trom Red Mountain.

TOPOGRAPHY AND GEOLOGY,.

The chief lopograplic feature of the county is the greal central
valley, comprising nearly one-half of the entire county, inclosed by the
two parallel mountain chaing which are part of the Coast Range Moun-
tains. The westerly group, known as the Santa Cruz Mountains,
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separates the Janta Clara Valley from the sea. and is a sevics of abrupt
ridges whose peaks range in elevatinon from 2000 to 3000 feet. It is
in general well timbered with pal, pine and rvedwood. The easterly
group, which separates the smatler valtey from the San Joaquin Valley,
consists of several parallel vidges, hetween which ave localed small hut
fertile valleys. The highest of these ridges cutminates in Mount Ham-
ilton, whose elevation is 4209 fret abave sea-level. These ridges contain
only a seattered growth of ouk, which is also the conditicu of the main
valley. ‘

The oldest grological formation found within the limits of the country
s the Francisean group. s age has not been positively determined,
bt it is generally accepted sy Jurassic? It conprises the metamor-
phosed sandstones, cherts, and serpentines, which make up praetically
the entive castern mountain greup and the low foothills bordering the
west side of the vallev. A limited area of marine sandstones and shales
which have been identificd as Cretaceons overlies the Francisean group
southeast of Sau Jose. In the western part of the county, the Fran-
ciscan formation is overlain by hedvy bedded sandstones of the Miocens,
whicll produces the comparalively yugged topography of the hold
ridge which separates Santa Clara and SBanta Cruz connties. The
uatermary formation Js peprestnied by the unconsolidated sands,
gravels and clays (detritus of the older formations) which 4l the valley
hottomn.  Very few eruptive vocks ave found in the eounty. Rhyolite
oeeurs in the vicinity of the New Almaden Mine, southeast of San Jose.
Tts oceurrence was first deseribed by Mr. Becker of the United States
Geological Survey.? A few narrow basalt dykes are exposed along
Coyote Creck east of Madrone Station.

DRAINAGE AND WATER SUPPLY,

There ave very few important streams in the county. The chiel
drainage system s that of the Coyote Creek, which rises in the moun-
faing near the eastern houvndary in the center of the county and flows
southerly until it breaks through one range of hills south of Gilroy Hot
Springs; thence northerly to a point about 3 miles east of Madrone
Siation. whence it cuts through anether range of hills and enters the
Yanta Clara Valley, flowing northwestward to San Francisco Bay.
Qecond in importance s the Lios Gatos Creek, which rises in the Santa
Cruz Mountains and flows northeastward, joining the Capitancillos or
Guadaloupe Creek at San Joge, whence it also flows northward to the
Tay. The Los Gatos Creek and ils tributaries form the main water
supply for San Jose and Santa Clara. The northeastern part of the
county is drained by the Alameda Creek and its tributaries, which
coters the hav helow Niles. The Pajare River and ifs branches, the
Arroyo de Jas Llegas, the Uvas Creek, and the San Felipe Oreek, drain
the southern part of the county. The numerous wells gunk thronghout
the length of the valley supply ample water for local use.

MINERAL RESOURCES.

Santg (lara County, essentially an agricultural county, was for many
vears the largest producer of quicksilver in the State, but is now second

1iApdrew C. Lawson, U, 8, G, §, Geological Folio No. 143,
Monograph N1IT, The -Quicksilver Deposits of Lthe Pacific Coast.
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“to San Benito County. The mining of magpesite is becoming one of
the important mineral industries of the county, and during the past
few years there has been a great increase in its produetion. The
minerals produced in order of their value are quicksilver; brick; sand-
stone; erushed rock, sand, and gravel (combined under thé head of
stone industry); mineral water; petroloum; magnesite; natural gas:
and grouped umder miscellaneouns and unapportioned, asphalt and
bitumineus roek, chrome, granite, lime and manganese.

ASPHALT AND BITUMINOUS ROCK,

The asphalt and bituminons rock deposits of Santa Clara County have
been fully described in previons<eports of this hurean from wlich the
following brief description iz extracted :

8'The bituminous deposits and springs in the southwest corner of
BSanta Clara County ocewr in the foothills forming the eastern slope of
the Santa Cruz Mountaing. They are principally developed wpon the
Sargent Ranch, about 3 miles from Sargent Station, on the Southern
Pacific Railroad. They are more or less distributed over about sixty
acres, although the prineipal outerop of the hitnmen-soaked strata are
confined to an arvea of a few acres, within which most of the tar gprings
ocenr, At this point the shales are light in color when not stained with
bitnmen, and resemble those in the foothills upon the western side of
the Santa Cruz Mountains. A twanel has been ran for a short distance
‘1n this formation, but is now ecaved in. The shales are overlaid by sand-
stone. About 150 feet down the mountain, and distant perhaps half a
mile, are geveral tar springs exuding from a serpentine formation,’’

There hag been a small production from the above deposits, but not
in recent years as this natural asphalt conld mnot compete with that
produced as a by-produet in the oil refineries,

Bibl.: Reports VIL, p. 93; VIII, p. 548; X, pp. 607-609 ; X117, p. 43.

' BRICK.

The Peterson-Kartschoke Brick Company, established over 95 Years
ago, owns and operates a brick yard at Third and Keyes streets, San
Jose. The clay is mined at the company’s clay hank one mile east of
the yard along the east bank of Coyote Creek. The clay bed iz 18
thick and covers many acres. It is mined by steam shovel and hauled
by auto trucks to the yard. Capacity of trucks, four cubie vands each.
The clay is shoveled into a hopper and eonveyed on 2 belt to a set of
rolls that breaks up any lumps, and feeds directly to a Puag Mill for
tempering and then to a Monarch soft-mud machine. The bricks are
burned in two Hoffman continuouns kilns, each of 41,000 capacity. The
plant is equipped with a large steam heated drying room in case of
inelement weather. Blectric power is used to operate the Dpresses. The
products are common brick and floor tile. An average of 40 men are
employed during 9 months of the year. . Kartschoke is president

and manager; Maynard Wright is secretary.

The San Jose Brick Company owns a clay hank and brickyard 1
mile west of San Jose on the Los Gatos branch of the Southern Pacifie
Railroad. The ecompany was organized in 1884 and the Ppresent plant

Report X, pp. 607-608.
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orected in 1893, This property eovers 50 acres. The clay bed, of
wplknown depth, ds now mined to a depth of 33 fect by steam shovel,
which loads directlv. into vars of G vd. capavity, which ave hauled {o
the Dhrick presses over a cable yaihway, 0 f Jong, The plant s
equipped with fonr Monarch soft-mnad brick presses, capaeity 440,000
each daily; 1we THoffman type venstinnony kilng of HLO00 and 30,000
capaeity respectively; one 360-up. stewn engine for operativg plant,
two 801, oil burning beilers. The capaeity of the plant is 20,000,000
Lrieks vearly, Tlowever, it Lias not beon ynn at frll capaeity Lor several
vears, About 40 men are emploved. Louis Dossee is superintendent at
ihe plant. Tn August, 1919, the compavy was heing reorganized ; A M.
Aunthony, audilor.

CHROMITE,

Chromite ocenrs o small Drvegular kidneys amd seams in serpeatine
areas of Praneiscan recks o the TRed Monntain District in the extreme
northeastern part of the conmiy; ju the bills above Alumn Roek Park;
and in the {istriet 8 miles southeast of Loy Gatos. The ocearrences are
rather limiled aud the ore Is gencrally lon thinly dissentinated, or too
tow-grade to De of commereial value, It s stated that some ove was
shipped from the district southeast of Los Gatos over thivty years ago.

Kilday Ranch Deposit. Several small lenges of chremite have heen
developed on this property which les along the top of a vidge, probably
1000 feet in elevation above Gnadalupe Calion and 8 niiles southeast of
Tios (Gatos.  The ¥idge heve is capped with a decomposed serpentine, and
chromite hiag been fonnd at several different places, but thns far no
large deposit has been uncovered, and there is very little ore now
exposed.  About eighty tous of the ore was shipped vut by the Favish
Company, Insuvrance Exchange Building, San Franciseo, during 1916,
hut no work has heen done sinee, M. T, IKday of Los Gatos ig the
OVFRer. .

Laurel Lake Ranch Deposit. J. A. Ferbrache of Gilroy developed
a deposit of high erade black ehromite on his property 7 miles north-
wegt of Gilroy. The serpentine in which the chrome ore orcurs out-
crops prominently slong the ridge south of Uwvas Creek. Associated
with the serpentine is a peridotite, thin sections of which have heen
examined microscopivally and show phases high in olivine, and also
approaching augite piovite. Althomgh still retwining its original out-
Tines, much of the olivine is seen to be altered fo serpentine. Ome large
houlder was uneovered in the loose soil eapping and a, tunnel is being
driveu to cut some leaders which oceur in the serpentine above. There
have heen some shipments since the property was visited,

Winship Properties. E. D. Winship, 350 Post street, San Francisco,
owner; (. W. Rose and M. J. Gates, lessees, 211 Pacific street, Santa
Cruz.  Clyomite oveurs on seetion 11, T. 6 &, R. 4 B, and on SW. 1
of section 7, T. 6 8., R. 6 F, M. D. M. Holbrook and McGudre, as sub-
lessees in the summer of 1917, shipped several carloads of high-grade
chromite from this property. In the latter part of 1918 T. 8. O’Brien
et al,, 75 Fremont street, San Francisco, leased gection 11, and built a
50-ton concentrating mill,

e
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Several test rang were made during the fivet part of Feh., 1919, and
- about 25 tons of concentrates were produced, averaging 509 Cr,O,.
The mill was closed down after this ewing to market conditions. It is
claimed that there is several thousund tons of milling ere hiere, which
will ruu arcund 10% Cr,0,.

CLAY,

Garden City Pottery, H. M. Stammer, president; Gustav Nelsom,
seeretary.  The potiery is located at 560 Nortl: Sisth streef, San Jose,
and the company manufactures flower pots and stoneware. The clay
Trom which the flower pots are made is purchased from the city of San
Jose and haunled from Coyote Creek, about 1 mile east of the plant,
while the clay for the stoneware is obtained from Lincoln, Placer County,
and Carbondale, Amador County. The pottery is equipped with four
01l burning kilng, two maffle and two down-draft moulds, presses, ete.
Tifteen men arve employed throughout the year. The plant has been in
operztion since 1904.

Pacific Coast Pottery and Terra Cotta Company, I, Eberhart, presi-
dent; B. C. Hamliv, manager and secretary.  The plant of this company
at Wifth and Kayes streets, adjoing that of the Peterson-Kartsehoke Comn-
pany, to the eagt, the Southern Pacific Railroad forming the dividing
line between the two. This company manufactures sewer pipe and
terra cotia, importing most of the elay used from Amador Gounty. 'The
low-grade elav with whicl the higher-grade material 4s mixed is hauled
frem the company’s clay bank aleng Coyote Creels 1 mile east of the
yard. The plant is equipped with four down-draft kilns, mackine
presses, ete. The plant is operated by steam power using erude eil for
fuel.

COPPER,

Hooker Creek Wine. Toecated 7 miles south of Los Gaios and 1
mile from the gtation of Bva on the main line of the Southern Pacific
Railroad. It iz near the line hetween Santa Clara and Santa Cruz
counties. This property is owned by H. B. and J. E. Casey and ¢ W.
Stollery of San Mateo, who began development in 1917. 'There are two
tunnels, one about 300 feet, and the second ahout 185 feet in Jemgth.
The cre is chalcopyrite, azurite and malachite, and some of it is said
to run very high in copper. 11 also contains some goid and silver values.

No ore has been s0ld, although some negotiations were made with the
WMountain Copper Company.

From three to four men were employed for several months, but it has
" heen closed down since the latter part of 1918, on aceount of labor and
market conditions. IFifteen men are employed thronghout the year,

LIMESTONE AND LIME.,

Limestone of a good commercial grade ocenrs at several places in the
mountaing hordering the west side of the Santa Clara Valley, the most
important deposits being those in the vicinity of Black Mountain, and
in the range extending southeastward from Los Gatos to the Guadaloupe
mine. As early as 1864, kilng were constructed above the Guadaloupe
mine, and & Jarge tonnage of the limestone was burned ; however, this
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property lhas leen idle since the carly nineties.  Another guarry was
opened 2 niles southeast of Liw Gatos. from whieh the Hwestone was
Lauled to kilns ot Lios Gatos. This, teo, has not heen worked for many
ceavs, and 1o line is af present produced in the connty.

The I3aele Mouniain deposits onderop over a considerable area.
The rock is a very bigh grade Jhwesteue, aud ag such is suitable for
pither sugar refining (for swhich purpose o large tonnage was formerly
quarried by the sagar company meutioned below), ox for the manu-
facture of vement. [ is fine-grained and hard, varying in color from

Cyellowish-blue to black, The following analysis is of an average
sample of the Juestene Lakew Ly W, W, Bradley of this Bureau from
croppings on the southwest flank of the mountain, in SW. § of section
13, T. 7T 8, B3 W, owned hy K. D, Winship, 354 Pine street, San
Franeiseo,

{Analyst. Sidoev A, Tibbelts, Bervkeley.)
Silien (80,3 e T 1.56%
Alnwiowy oxide (ALOLY s Q. 47%
Tron oxidé {IPed);) o .
Manganese oxide (M0,
T'hugphoric oxide (P00

Cleivm earbonnte (Ca0Y o e e T 20%
AMazuesingg canvhomde (MeG0) o e Q4B
o] o e e — 90,907

These deposits suffer the disadvantage of being over o miles from the
ratiroad, but they ave aceessible by wagon voad. A reilread, however,
eomld eagily be built up the eafion of the South Fork of Permanente
Creck to the font of Blaclk Mountain,

Bihl: Repts. VIIT, pp. 543-546; X, p. 619; XTI, p. 394; XTII, p
630. Bull. 38, pp. 82-83.

The Alameda Sugar Company, with offices at 310 Sansome strest,
San Prangisco. foranerly operated o qnarey oo Black Mountain, 9 miles
Ty read from Monntain View, om the Southern Pacific Railroad. The
limestone wag lhanled to Monutain View and shipped to their sugar
factory at Alviso where it was hurned into guicklime and used for
vefining sngar.  This gquarey has heen idle for the past few years.

BibL: Bull. 88, p, 82,

Bernal's California Marl Fertilizer Company, Pedro A. Bernal,
president and manager ; office 404 South Market street, San Jose.  This
companiy owns and operates a limestone guarry on the east slope of
the Santa Teresa Mountaims, 3 miles by road southwest of Kdenvale.
The limestone hed covers aver 100 acres and is about 200 feet thick. Itis
irvegalar in character, grading from a fine-grained hard blnish-gray
limestone to a calearcons warl, eontaining an alnwdance of shells, The
inalvgig of the marl is given as follows:

{ Authority. ndvertising matter.)
Biliea e o
Alnminn .
Tron oxide .
Magnoesin oo m
Caleinan enrhongle —ao oo~
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Thig niar]l pulverizes readily, and is said to be an excellent fertilizer,
for which use it is quarried. As this material is very soft, it is easily
dug out with pick and shovel, only oceasional drilling and blasting heing
necessary.  The marl is pulverized in a Williamg Patent Crusher and
Pulverizer, which has-a capacity of 2 tons per hour, and is eperated by
a small electeie motor.  This crusher is a very efficient machine as it does
not become clogged when the material is slightly meist. The product
18 sacked af the gnarry and hauled Dy team to ldenvale, from where it
ig shipped to the congumers. This industry, established in 1935, has a
promiging future, ag the demand for the fertilizer is steadily Inereasing.
Eight men ave exoployed during the dry season.

Photo No. 14. Quarry of Berna¥s California Marl Fertilizer Cempany, nine miles
south of San Jose,

A few years ago, several thousand tons of the hard gray erystalline
Limestone was ¢uarried under lease by the Spreckels Sugar Company,
for use at their refinery, but none of this material is at present quarried.

MAGNESITE,

Magnesite deposits oceur in many serpentine areas in the eastern part
of the county, the largest and best grade deposits thus far uncovered
being those at Red Mountain, in the northeastern corner of the county,
now being mined by the Standard Magnesite Company and the Western
Magnesite Development Company. These deposits have long been
known, and many attempts made to develop them, but their sreat dis-
tance from the railroad and the uncertainty of a market delayed their
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exploitation; and it is only within the past deeade that they have heen
pud upon a producing basis,

A muwber of outerops of magnesite vecur o irregulary intervals in a
belt of soft impure serpentine along the Tow vange of hills hordering the
cast side of the Savta Clara Valiey, extending from east of Covote
Station to Gilroy.  These onterops are sl and 1he magnesite is in
general Jesy pure thon the Red Monntain deposits. Tt varios in eolor
From white to huff,  Pleces of float may be found in mauy Jlaces along
that range.  Some development work was done in 1918 2 several loeali-
ties, and some very pramising prospecls were opened. These deposits
have the advantage of being within casy aceess of the railroad.

Bradford Ranch Deposit. Maguesite aceivs in small voins b oser-
pentine 4 miles southieast of Edenvale, alone the top of an open rolling
ridge,  There was some production fram the Projierty several years agy,
and dvving 107 it was worked fo some octent by Havry MeLaughlin of
San Fose. who shipped out several car loads.  Work coased ju September.

A dmup dn-the hillside above the Bradford vaneh hose marks the
location of the mogl extengive vwdereronnd work, now caved. The
conntry roek is light-hrown serpeniive with many films of magnesite.
Besides 111z caved entry, there is an open ent now purtly eaved.  Alove
it a 126-L4, tunnel deiven 8. 307 W found no ore.  Over #his is 4 tunnel
with a eross drift or donble entry which followed a vein from 2 to 10¢
thick, and it probabdy prodneed a few tons of ove, but there is none in
sight now.  On the cast side of the hill near the tep, a ent and tunmel 80
teet long found no ore. althoueh there is n sugeegtion af thiy face that
it may be approaching a deposit.  Qu the southeast side of this bill, at
about the same elevation as ofber developments. there is a ent 40 feet
long which leads into a curving tannel { Tength nuknown) foliowing a
nearly vertical vein of maeesite which appurently varies from a few
inches to two feet thiek. The footwall is a slip fault. and the hanging
wall has many magnesite veinlets or fractures in bhrownish serpentine,
Crossents £rom the tnomel diselosed 1o ore, and a winze in +he Aoor
reaches the hottom of the lens at a deptls of eight feet. There ig practi-
cally 1o ore in sight in the tunnel, but a trench just ahove appears, how-
ever, to show the top of a 5-foot vein. A few tons of second egrade ore
are on the dump,

Any further production means considerable dead work to nuderent
the veins in these workings. Herbert 8. Bradford of San Jose, is the
OWIEr, |

Burnett Ranch Deposit. A deposit of maenesite wag developed on -
this raneh several vears ago, Now owied by Alichael Righetti. Veins
and houlders of good quality occur in an impure serpenting near the
top of a ridee ome-quarter mile north of the Metealf road, and three
miles northeast of Cloyvote Station. A vein whieh varied from 47 to 197
wide was wined by an gpen eut 1007 lorg. A tunnel was driven on
this vein 107 below flovr of cut, but it is now caved. About 75/ north-
west of this working, a 10" funnel shows a lens of white maguesite sev-
eral feet §p diameter andup to ove foot thick. Theve are ahout ten tons
on the dump. A small ent 300 o the nerthwest found & Jittle impure
magnesite, and 700" narthwest of the original loeation a eut on a vein
striking N, 456° W. and dipping 45° SW., took out & lens 60’ long.
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These are now caved and the deposit is worked out. Walter Aynstein
has a lease on the mineral rights here, but the property is idle.

Bibl.: U. 8. Geol. Surv. Bull. 355, p. 31,

Jackson Ranch Deposit (formerly lmown as the Cochrane Ranch
Deposit}, is 43 miles east of Madrone Station, and 14 miles south of
the junction of Coyote and San Filipe creeks. It is reported that some
work was done on the depogit in 1897, and that several carloads of mag-
negite were shipped. During 1916, Harry C. Warwick, Hearst Build-
ing, San Franvisco, worked it, taking out several hundred tons. The

" roek, an impure buff-celored magnesite, outerops mear the top of the
ridge ‘west of Coyote Creek. The serpentine is decompoged, and numer-
ous boulders of mwagnesite have been taken in the open euts. There is
no well-defined ledge and the magnesite appears to be deposited as large
blocks or boulders. It is said to contain 4% iron, to which it owes Its
buff color. No estimate of tonnage can be made, but undoubtedly a
small ontput can be kept up indefinitely. Two men are working, using
hand dritls, picks and shovels, The ore is hauled down the steep hill-
gide to the floor of the eafion in a sled, then shoveled into wagons and
havled by four-horse teams to Madrone, Alfred Jackson, Jr., is the
uwner.

Bibl.: Rept. XIII, p. 505, "Bull. 88, p. 331; Manuseript of Bull.
79, “‘Magnesite in California.”’

Pacific Magnesite Company, Russ Building, San Francisco. This
company operated on ten claims on Red Mountain adjoining the prop-
erty of the Western Magnesite Development Company on the south,
33 miles southeast of Livermore. The claimg were located in 1915, and
some development work done the following year, In 1917 the property

. was tied up due to litigation over the ownership, and since then ii has,
by order of the court, reverted to the Western Magnesite Company.

Two tunnels were driven at elevations of about 50 and 100 feet below
a large cropping of magnesite near the top of the ridge. The lower
tummel, 400 feet long, cuts the ledge, exposing an ore hody of almost
pure white magnesite. A gravity tramway 1200 feet long, with a dvop
of 400 feet, connects the lower tunnel with an ore hin above the road.
A 85-Lp. gas engine and (iant air compresgor were installed to supply
the necessary air for the machine driils,

The Hoff-Price Company, Monadnoek Building. San Franeciseo, had
& lease on several claims of the Pacific Magnesite Company, from which
they shipped a few carloads of magnesite in the spring of 1917. Work
ceagsed here when that company hegan operations at the Sampson mag-
negite mine in San Benito County.

The Standard Magnesite Company, for several months during the
first part of 1918, operated a maguesite property in the Red Mountain
district about 33 miles southeast of Livermore, in section 18, T. 6 §,,
R. & B. Operations were discontinued in September, 1918. The com-
pany owns several claims, only one of which has been developed. There
are twe tunmels, one of which is 200 feet long, and the other about 75
feet. Congiderable ore was bauled to Livemmnore, and shipped in 1918.
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An average of 12 men were eunployed. There I8 consideralle quip-
ment at the property, consisting of an air compressor, drills, track, cars,
ete. H. ¢ Haecke ig 1)1‘«131(1011‘[ Lume ofﬁuc 944 California 'itl‘t‘(’f San
Francisco.

Weber Ranch Deposits. The Bay Ulties Water Company, Coyvute,
(faliforuia, owoer. The deposits arve located on an open ridge, about
{hree wiles i an ady lne novthenst of Madrone.  On the west slope of
thie Tiilly mear the top a deposit, was developed under lease by T C.
Warwick of Ban Franciseco. A large open cut gshows a ledge of white
16 huff-colored magnesite which appears to he quite extensive. Several
hmmdred tons have already been produced from this ore deposit.

On the east slope considerable flont has Deen found and several large
euts were made in the hope of striling the ore in place. The magnesite
ceeurs Lere in bmueh-dike or kidney deposity, and it was evidently not
deposited i a vein o lode, bul ag a geperal alteration of the serpentine
with which it is elosely associated.  As the slopes of the ridge are
govered with an adobe woil, and the serpentine very mueh decomposed
it is Jwpossible to det teruine without further development work, whether
these deposits are in place. The kidueys ovr houlders are w]m:e and
evidently quite pure.  Several tons hiad been pathered and were lying
om the dump ready for shipwent, when visited, A few earloads were
shipped by EL Sherloek duvng 1915 to Berkeley for the manufacture
of cavhon dioxide, and during 1916 some further development work was
done hy the owner under the management of I, Tr. Tachi, Humboldt
Bank Building, San Francisco, but the deposits found were too small
to warrant exploitation, and w 01k ceased.

Bibl.: Cal. State Min. Bur. Bull. 38, n. 331, 1T 8. Geol. Surv.
Bull. 355, 1. 32.

Western Magnesite Development Company, Charles II. Spinks,
president, 704 Thomas Clanie Building, San Franeisco. This company,
organized i 1912, owns and operates the magnesite mine on Red Moun-
‘tain formerly owned hy the American Magnesite Company. During
1917-1918 it was operated hy Langdon E. Boyle, 519 California Street,
San Francisco, as receiver appointed by the Federal Court on account
of litigation helween conflicting factions in the company. The property
consists of ten claims, four of which are patented, and has been a pro-
ducer since 1905, It is understood that C. 8. Maltby has leased this
property for five years and intends to ingtall new machinery and make
many improvements. {(August, 1919.)

The magnesite outcrops in hold white ledges on the southern and
western slopes of the mountain, several hundred feet above the floor of
the valley. The following deserzptlon of these deposits is quoted from
the report of Heyt 8. Gale of the United States Geological Survey, who
made & thoreugh study of them.

““The general area containing the magnesie outerops is oceupied by
serpentine without evidence of much variation in character or of
inclusiong of other rocks. The serpentine is bordered on the west hy
sedimentary sandstones and shales, which form a distinetly different
lopography. The other limits of the mass of serpentine rock have mnot
been defined. The original country rock from whieh the serpentine ig
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Fhole No. 15. Open cut of Western Magnesite Development Company. Note jack of out-
crop of this large body of magnesite. Ground surface is showing in upper right hali of
picture, Photo by.Walter W. Bradley.

Photo No, 16. Stope in mine of Western Magnesite Development Company, showing
magnesite over 30 feet in width, Photo by Walter ‘W. Bradley.
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derived is deseribed hy Tess as therzolite and peridotite and is composed
esseniially of the minervals olivine, dlopside, and an orthorlonlic
prroxene.  The miveral serpentine is a natural alteration prodnet from
sueh 1ocks.  The oviginal country rocks are composed priveipally of
wiicates of wagnisia (silica, 40 per eort; magnesia, 25 1o 40 per cent;
alumina and iron variable, wsnally 5 per eent or more; and a small
percentage nf alkalies). T is natural to assmne that magnesite might
b derived hy the decomposition or alteration of these silicates being
deposited as veius along Hssured zones or by yeplacing the cowniry rock.
Ax a whole, however, the serpentine of this arca does not show the

Photo No. 17. Tramway terminal and mine dump of the Western Magnesite Development
. Company.

exeessive amount of shearing to he seen at many of the other magnesite
Iocalities.

“Phronghout the dark red soil that covers the area of serpentine
country rock, especially in the zones that contain the magnesite veing,
silica is present in various forms. Tt oceurs, in part, as.a white and
rosy opal, scattered fragments of which are strewn about on the surface,
or it may be observed as chaleedonic veins or coatings in the jomts of
the country rocks. The silica associated with the purer mass of mag-
nesite in the larger pit is in the form of a pale-zreenish granular gquartz,

“The maguesite veing are very irregnlarly distributed and appear to
trend in all directions. The larger developed masses are of most
unusnal size, and even the great bodies that have heen removed by
1mining have been taken out in large open ecaves or chambers, so as to
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give little cvidence of the real extent or size of the deposits nnderground,
beyond that which has been taken out.’’

The prineipal workings consist of an open cut and several tunnels
which bave been driven at different levels, exposing a huge ore body,
Trom which many thousand tong have already heen mined. The two
main tumnels are connected by a large stope or chamber whiel is over
thirty feet in height. The vein at the surface, sbout 20° in width, was
mined by an open cut over a hundred feet in length. There are
numerons other prospect shafts, tnunels, and cuts on the many outerops,
but present work is confined 1o the main workings. The magnesite is
in general very pure; however, towards the horder of the large bodies
it beeomes wmixed with the soft serpentinized eountry rock, having &
yellowigh "eolor, so that there is no well defined bovndary of the mag-
nesite hodies. The high grade ore is said to average 989 magnesium
carbonate.

An aeria]l tramway 2400 feet long conneets the main workings with
the furnaees, situated in the camp below the mine. The equipment
consists of two 10-ft. vertical kilng, two single burner kilng, steam plant,
warehouge, and the usnal camp buildings. Crude oil ig nged for fuel
Rixty to seventy men are employed during nine monthg of the year,
producing about 30 tous per 24 hours.  The coarse ore is ealeined before
shipping, while the fines ave shipped without treatment. The ore is
hauled 32 mileg to Livermore, by auto trucks, the contract price being
$4.50 per toxn. '

Bibl.: Repts. XI, p. 374; XII, p. 328; XTIII, p. 505. Bull. 38,
pp. 330-331; U. 8. & 8. Bull. 540, pp. 498-501.

MANGANESE,

Manganese ores occur in that mountaimous region in the estreme
northeast corner of the county, bordering Alameda, San Joaguin, and
Stanislaus Counties. They occur in the form of oxides in the jasper
lenges of the Franciscan formation. This formation, consisting of
Leavy bedded sandstone, shale and conglomerate, more or less meta-
worphosed, is intruzded by many different igneons rocks. The manga-
nese deposits are very irregular, varying in size from staing and small
veins in the chert to comparatively large pockets. The ore varies from
soft and powdery to hard and massive. In disenssing the origin of
these manganese deposits, B. C. Harder writes as follows:

‘‘The manganese ores in the Franciscan jaspers in thelr present form
are clearly secondary concentrations, as is shown by their replacement
of jasper and by the intimate assosiation of mavganese oxide and quartz

- veins, suggesting their ecomtemporancous deposition. That the jasper

itself is the source of the ore is shown by the facis that it is invariably
associated with the ore deposits througheut the Coast Ranges, and thet
eres do not oeeur in the sandstones and shales of the formation.”’

Thig theory, however, 1s now regarded by many as erroneous and the
manganese beds are believed to have been deposited with the chert, and
to have been altered, in place, from the carbonate of silicate, to the
oxide, by the action of water and other agents.

Comparatively little ore was shipped from the different deposits,
prior to 1916, The high price of this metal during the war period led
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1o some renewed activity, hut at present none of the properiics are Deing
developed.

A huge houlder of munganese lics on Penitencia Creek, just below
Alan Roele Park, This Boulder labelled “apeteenite,’ was ot one time
thonght to e the culerup of a large vein, The wain ledge from which
it came has pever been discovered and is probably in that mountuinous
yegion at the head of the cafion,

The Ala Mountain Mine iy 26 rdlex southeast of Livermore in
section 28, 1.5 8, R, 4 1B, M. D. M. A vein of manganese ove ubout
fonr feel wide was exposed by an open cut and a tunnel, and some ore
nanled to Livermore geveral véars ago. No work has Bbren done
revently.  The Merchant Bsiate of Livermore is the awner. '

Black Bear Mine, 25 iniles sontheasi of Livernore, is in section
34, T. 5 8, R 4 E, near the summit of the west slope of the Arroyo
Mocho Valley, at an elevation of 3100 feet. Interbedded lemses of
wanganese ore ocenr in the jasper, sowe of them are 3’ in thickness
and fairly extensive. Development consists of several open cuts and
tunnels. Tale. D, . Doak, Riallo Building, San Francisco, is the
OWIIEY.

Black Bird Prospeet is in 1he cender of seefion 28, T 6 5, R 5 B,
and is owned Dy the Mineral Produrets Company. Some small pits
were snnk, but no production was made. ;

The Black Wonder Properties cowprise the Joner Group in the
NW. J of NE. 1 of section 27; the Black Wonder in the SE.4 of SE. £
of section 27; and the Mexican Prospect, in SW. 1 of 8E. L of section
97, T. 6 8., R. 5 E., near the Stanislaus Ceunty boundary. It was
formerly the property of the California Manganese Mining Company,
of whieh Howard A. Broughton was President, and is now owned by
the Mineral Produets Company, with offices at 3234 Rialto Building,
San Franciseo. This company. organized in 1915, is developing the
property in conneviion with ity deposits of chrome in Stanislaus County.
A narrvow gange sbeam vailvoad, called ths ““Patterson and Western,”
was eonstructed from Patterson 23 miles up the Cafion del Puerto to
the foot of Red Mountaid, where Camp Jones has been establighed.
Here 1t connects with a 2-ft. gauge gasoline tramway, five miles in
length, whieh runs to the Jones Mine near the fop of the ridge at an
elevation of 2750 ft., almost 1000 ft. above the terminus of the Patterson
and Western Railroad. _

The company erected a factory at Pattersom for the manufacture
of manganese dioxide from the ores mined at this group.

These manganese deposits are the most important ones thus far
discovered in the county, and their oceurrence has been described in
Harder’s report* as Lollows:

“iThe gonthern part of the area covered by the claims is greenigh-gray
sandetone of the Pranciscan foimation; the northern part is a misture
of jagper and fine shale interbedded. This jasper ayea is part of a
larger area extending ip a general cast-west direetion for 8 or 4 miles
Tetvween the sandstone on the soutl and a large area of serpdntine on

10p. eit., pp. 162-163.
148725
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the north. Where the principal manganese ore deporits oceur the
lasper-shale belt is about a mile wide. The manganese ores extend as
discontinuons deposits along the jasper belt for more than a wile in a
general northwest-southeast direction, the principal deposits being io
the southeast and very near the sandstone coutact,

“The jesper-shale formation consists of beds and lenses of jasper
interbedded. with fine shale. The jasper may be thin hedded or very
heavy bedded, in theé last ease forming prominent outerops.  The heds
generally strike in the direction of the main Jasper helt, but the dips
are exceedingly irregular. .

“The manganese ore oeeurs along heavy jasper heds ag large masses
replacing it, as veins, or mevely as staing and partial replacements slong
cracks. ‘The principal deposits,‘that is, those at the southeast end, are
found along two or three prominent Jasper beds 300 to 500 yards-long,
which are nearly parallel and 50 to 200 feet apart, separated by thin
bedded jasper and shale. Of these, the deposits in the hed farthest
south are most prominent.’

Development consists of two tunnels and several open euts. In both
funnels are exposed ore bodies varying from 5 to 8 feet. The ore is
hluigh black and more or less mixed with the country rock. Oceasional
pockets of soft and powdery ore of high grade ocenr in the are lody.

At the time visited, October, 19186, no development work \as being
dene at this group, but it was expected to start operations upon com-
pletion of the road to the property. The company’s officers are:
A F. Judd, of Honolulu, president; (. @. Bolkus, seervetary; H. @
Ginaca, of San Franciseo, general manager, .

Bibl.: U. 8. G, 8. Bull. 427, pp. 162-163.

Camy Bessie Mine. (Sce Fable Manganese Mine.)

Davenport Prospect is on the Winskip properties near the center
of the north line of section 27, T. 5 &, R. 4 B., § mile east of the Arroyo
Mocho Road and 25} miles from Tivermore. Rather silicsons men-
ganese oxide ocenrs in chert which strikeg N. 70° W., and dips 65° 8,
‘When vigited only one prospeet hole five feet deep had been sunk.

Davenport and Smith Prospect is on the Winship properties in the
NE. 1 of seetion 27, T. 5 8, R. 4 B, 1 mile from the Arroyo Moche
road and 25 miles from Tivermore. Af the extreme northwest end of
the claim an inclined shaft follows the ore on ite dip southwest for
25 feet. Sountheast of this, ore is exposed in trenches. Ninety feet
southeast of the shaft there is a drift running nearly northwest along
the strike of the ore hody. Southeast still farther more trenching has
been dome, and finally, at the exireme southeast end, 300 feet from
the shaft, a short tannel exposes as much ag five feet of massive siliceous
manganese oxide striking N. 50° W, and dipping 25° o 75° SW. This
body is comsiderably hroken liy minor shearing, and varies in width,
averaging possibly two and one-half feet.

Doak Mine No. 2 is in the Red Mountain distriet 25 miles south-
east of Livermore on the Camp Bessic Road, in seetions 22-27, T, 6 8.,
R.4E, M. D. M. A few open euts and short tunnels have been driven
on some heavy croppings of manganese stained j asper, developing a vein
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of manganese said {o be 4 feet in width,  Considerable ore his heen
]u'o(l\wed from 1his deposit, but it is now idle. 1§ Doak, of S
Trraneiseo, is the owuer.

Bibl.: Bull. 38, n. 337,

Fable Manganese Mine, in SW. 34 of NE. 3 of section 34, T\ 58,
R. 4 B, isin a small eafion tributary to the Arreyo Mocho, about 26 miles
woulhoast of Tivermore, The are, a soft Maek oxide is deposited in an
irregular layer varying from 67 1o several ieet thick, interbedded in
eyeenish-gray jasper, which has a strike a ;11:{'1«'», west pf north, and a
dip of 46° to the west. Developuents vonsist of a sevies of open. cuts
along ihe outerop and a 100-foot tnunel driven e the vein showing 6 fect
of ore. An ineline gshafl located near mouth of {uninel way suunl on vein
to o depth of 18 fect, but it is now flled up. Idle. Thomas Green, of
Puablin, CGalifornia, is the owner,

Bibl.: Bull. 88, p. 387, U. 8. G. 5. Boll. 427, 1. 162,
:

Keller Brothers have a slighthy developed prospect of manganesu
in section 13, T. 6 &, R. 4 B, in San Antone Valley, No ore had been
developed when the property was lust visited.

Mammoth Prospect iz owned Ly . H Ballaniine and leased to
John Plattner. The claim is in section 18, T. 6 S, . 4 B, 4 of a mile
¢ast of a point whick is 32 miles from TLivermors on the Arroyo Moeho
Tioad. Several open cuts expose three to six feet of massive, rather
siliceons manganese oxide in ehert. No production Js reported,

Mineral Products Company owng two unmamed prospeets 14 mile
cast of the Black Birvd Prospect, near the east line of section 28, T. 6 5.
R. 5 B Large, angular blocks of oxides of manganese occur here. A
little work Las Deen doue. In the NE. { of the same section a trench
60 vards long hias beer made and a sinall amount of oxide ore iy exposed.
No recent work has been doxe bere.

Mateos Ranch Deposit. Tt iz in section 8, T. 6 3, R. 2 E,, eight
miles by road east of Milpitas, in Alom Rock Cafion, ahout two miles
beyond the park.  There is no road connecting with the terminus of the
electrie yailway at the park, so that at present, the ore has to be hauled
over a mountainous voad eight wiles to the railvoad station at Milpitas.
A connection with the Alwin Rock Cajion road could be made by con-
structing one-half mile of road. . '

The manganese are oecurs in seams ad pockets in the jagper heds.
Congiderable hieh grade foat i found in the cafion and & few laver
boulders aggregating several tong in welght, are lying in a small ravine
near junctions with the main cafion. The ore, however, is infermixed
with the jasper, and consequently low grade.

A tunmel was driven forty vears ago in the jasper heds, and it is
reported that some high grade ore was shipped.  Ii is now caved and
inaccessible.  About 200 ft. west of the tunvel and at the same eleva-
tion, an oper cut was made last vear and about 40 fous of ore was
shipped. The face of the cnt iz caved, 30 that mo ore is at present
exposed. Judging from the amount of float found in the cafion and
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the extent of the manganese staived croppings, the property appears
favorable for further development. Tt is idie. John D. Mateos, 165
North Fifteenth street, San Jose, California, is the owner.

Newhall Wine (''Great Expectations’” Claim), B, P. Newhall, box
354, Livermore, owner; Horace B. Chase, 57 Post street, San Franciseo,
lessee. Tt is in seetion 36, 1% 5 8, R. 4 B., on the headwaters of Colo.
rado Creek, a branch of Black Bird Valley 29 miley southeast of Liver-
more. Seme develeprent work has been done by the owner; but he bhas
recently (November, 1817) leased the property.  The lessee has some
ore out ready to ship showing both carbonate and oxide and said to
analyze 42% manganese. The mine is three mile by wagon road from
the main Arroyo Mocho road leading to Idvermore. The ore is reported
to show three feet in width.

Pennsylvania Manganese Mine. The property eomaprising two
unpatented claims is in SE. 1 of seetion 12, T, 7 5., R. 4 1, 35 mileg
southeast of DLivermore via the Arroyo Mocho road. The jasper beds
with interbedded lenses of wmanganese ores outcrop for about 500 fi.
along the strike, which is northwest, in places showing high grade ore.
Development work consists ouly of a few trenches along the outerop.
About 100 tons of ore, which appears to run high in siliea, is lying on
the several dumps. The property is worked for assessment only, and
the owner is willing fo lease on a royalty basis. Sufficient work has not
been dome to justify an opinion as %o its Importanse. Morgan M.
0’Day, 58 N. Fifteenth street, San Joge, is the owner. The Noble
Electric Steel Company leased this property but diseontinned +work
after shipping some ove.

On the Wallace Ranch, in section 8, T: 6 5, R. 2 B, 614 miles by
road east of Milpitas, a small eropping of high grade manganese ore

.wag observed. This deposit adjoins that of the Mateos Ranch, to the

northwest, and is evidently a eontinnation of the same beds. The
Jasper here outerops prominently in hold ledges over Jarge areas, hui
for the most part it is free from managiese stainings. The only ore
observed in place was that exposed for a width of 197 in a small cut,
about 100 ft. in elevation above the old twnnel on the Mateos Ranch.
Ore taken from this deposit is reported to have agsaved 50.8% metallic
tnanganese, It ig undeveloped. Mrs. Grace P. Wallace, 164 East San
Carlos street, San Jose, is the owner.

Winship Properties. K. D. Winship, 350 Post street, San TFran-
cisco, owner. In the northeast corner of Santa Clars County, in the
upper part of the Arroyo Mocho, these properties include the follow-
ng sections containing manganese prospects: sertion 27 and section
35, T.568,R. 48, M D. M. :

In the SW. 1 of section 27, on the west side of the Red Mountain-
Livermore road, at a point well above and easily accessible to the road
is & series- of manganese veins covering a width of about 50°. These
croppings are traceable for a distance of at least a couple hundred
yards long, running west of morth. It could probably be followed
much farther, hut the chamise brush is very thick at this point. A
Iittle work was done some years ago around these outcroppings, ang it
is stated a few tons of high erade ore hauled out. Material from there
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could be easity handled by a gravity tram to a Joading point on the
Arreyo Mocho road. _

On the NE. 1 of this same seetion 27. is a good proespect of man-
CANESE OTE.  DOML work was done a Tew vears ago, said to have Leen
by the same purties who worked on (e §W. 3. A short tunnel, now
caved, is stated to have cul thronel a4 vein of nigh grade ore. The
carface indications ave that it is at Jeast that wide. The strie is west
of porth.. There are other exposures on this same lead, to the sonth for
ahout 2007-3007. This deposit is on the east side of the Arroyo Mocho
poad i an idead location for a pravity tram to hundle the ove to
lumkers. Tn April. 1916, B. A, Wiltsee {ook a leage on these deposifs
ou gcclion 27 and &id a little preliminary developinent work, but noth-
g frrtho, Telhrook & Meliwre, as sub-lessers, shipped a couple
carloads of manganese ore Deon this section in 1817, hut none since.

MINERAL WATERS,

The numezons mineral springs of Santa Clara County are mot con-
fimed 1o any partierdar loeality o1 zone, bub ovear i the mountain
vanees along botl sides of the valley. Thev ave all easily accessible and
attractively located, and at the move fnportant ones, reercation parks
or health resorts have heen established, while at others, the waters are
bottled for medivinal and {able tses.

Wost of the springs are carhonated and of small flow, a few ave
essentially sulphur springs, hut the best known is a Yot spring of large
flow, Giloy Hot Springs, which has bom famons ag a health resort
for many vears.

Dr. Winglow Anderson in his valuable hook ©Mineral Springs and
Tealth Tlesorts of California’’ culls atlention to the medicival value
of several of the springs, comparing them favovahly to the fawons
waters of Ewvope. aud in writing of the California springs, in geaeral,
siates that ““all that is needed to make them as serviceable in the
restoration and maintenance of health as their famons sister springs in
the Bast and in Burope is their further development. their chewical
analvsis, and the scientific achwministration and application of their
waters.”’

Alma Soda Spring. A small carhonated spring issues from a alay
hank in & ravine one mile from Alma Station, in the Santa Cruz Moun-
tains. The water, containing piiveipally magnesia, soda and iron is
bottled and distributed locally for tahle uses, Iy (! Wood, 315 Willow
street, San Jose. The San Jose Water Company s the owner.

Alum Rock Park Springs. A gronp of mineral springs issue from
the hanks along the sides of, Alun Roek Cafion, 7 miles northeast of
San Joge. The country rock hore is thin hedded sandstope and shales
highly tilted and foided. The springs are all of small flow and
slighfly suipbureted. They vary greatly in their chemical charaster-
istics, as will be seen by referring to the analyses helow, extracted from
. 8 @ 8 Water Supply Paper No. 338, Most of the springs have
heen hnproved by cement haging to form. dvinking pools, and water
from several of them is piped to the Daths.
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This property, owned by the city of San Jose, is condneted as a
reereation park and is equipped with a swimning pool, tuh baths, cafe,
and wumerons concessions, The Peningunlar Railway operates an elec-
frie liné to the park.

Bibl.: Repts. XII, p. 345; XIIT p. 518, U, S €. S Water
supply Paper No. 338, pp. 208210,  Mineral Springs and
Health Resorts of California, by Dr. Winslow Anderson, pp.
78-80,

Azule Mineral Spring® is sitvated in a ravine g mile northward
across a divide from Clongress Springs. Tt was first known as Mills
Seltzer Spring, but the nwme was early changed to Azule, from the
blue appearance of the mountaing to the southwest. The water was
Tormerly bottled for table use, but it has not been on the market since
about 1890. The property has, however, been improved as a picnic
resort,

The spring rises in a small concrete house, from a erevice in dark-
colored sandstone. Water also issues beside the spring house, appar-
ently from the same crevice as that within the houge, and the com-
bined How of the two streams is perhaps a quarter of a gallon a minute,
The water is strongly carbonated and also tastes slightly of hydrogen
sulphide. A very small deposit of Epsom salt was noticed heside the

Analyses of Water from Azule Mineral Spring and Congress Springs,
Ceounty, California.

Santa Clara

(Copstituents are in parts per million.y

i 1 . 2 i ]
Temperature . oeo oo . 28 0L B0 ) 100, GO°T.)
Properties of reaction: ;
Frivenry salinjdy _____. [, : EL 42 43
BSecondary salnpity .. SR e e e e
Tertiary salinity - [ e e
Primary alkalinity ! B n o 36
Secondary alkalinity ___ H 43 ] EF . . 21
Pertiary alkalimity . ! o 186 | iz
H
Constitnents . By ,Reacting’ Wy |Reactini By | Beacting

i weight l Tahies i weight | values | welght | valoes

Sodium (Na) _ Lodersi w0l el 16 5.9
Potassiom (KY e 8L 117 | 2.86 ! b T |
Calclom (Ca) . N ¥V 821 308 181 2.05
Magnesium (Mg) 38.02 , 4621 8799 144 . 1LET
Iron (ITre} - ' - ' 115 410
Aluwwiowm (ALY S, L H 41 T 458
Sulphate (S04} oo - o : 878 ¥.87
Chloride (CI} AT 1380, 8630  2,%00 33.89
Oarbonate (CDa) 5256 | 1626  50.86 - 1,790 50,67
Biliea (BiOe) . 182 ‘M"____..i.__n,ml' 31 2,28
]

T bowam U mess |

Carbop dioxiGe (C02)-ommo i 2032 11064, 2600 11640 | 756 4.3

1. Azule Mineral Spring: analyst and awthority, Winslow Anderson (15‘;88). .

2. Agule Mineral Spring (hotiled water): analyst, James Howden; authority, U. S. Geol
Survey, Bull, 32, . ] )

& Upper Spring, Congress Springs: analyst and authority, Winslow Andetson (1888.)

'Geruld A, Waring, Springe of California, U, 8. G. S Waler Bupply Paper 383,
pp. 212-213. '
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spring, and the channel is iron stained for a few yards helow it.  There
are small deposits of line carbonate farther downstream.

Although the gpring issnes fyom sandstone, serpentine that appears
to form a dike wot mueh more than 10 yvards thick is exposed on the
slope mmedintely above it. This dike may determine the, position of
the gpring at this poit, and the congiderable amonnt of magnesia in
the water that iz shown Ly the following analyses, tabulated with one
from Congress Springs, is probably explained Dby the presence of the
gerpentine.  The water may he classed as secondary alkaline and pri-
mary saline, but the unusually Iarge content of magnesiom is note-
worthy. .

Bibl.: Rept. X111, p. 518, Dr. 'Winslow Anderson’s Report (1888),
pp. 90-01.

Blodgett Magic Spring is located seven miles west of Gilvoy in
Bodfish Caton. 7 The water issues in a hoard-curbed and inelosed ool
near camp orounds, at the base of the cafion side 25 vards east of the
siream. It ig mot-strongly mineralized, but tastes slightly saline and
is mildly sulphurefed and carhonated. * * * The analysis shows a
primary and secondary alkaline water with notable tertiary alkalinity
and primary salinity. In former years 1t was Dottled and =old locally
to a small evtent. The water issues from soft white sandstone.

“A gpring that is known ag the Blodgett Mineral Spring, or Mag-
nesia Spring. is situated on the hillside above a branch of Bodfish Creel
and several miles north of Blodgett Magie Spring. It issues from ser-

Analyses of Water from Blodgett Mineral Spring and Blodgett Magle Spring, Santa
Clara County, Calffornia.

tAnalvsl and awlhorily, Winslow Anderson, 1889; constituents are in parts per miliion.}

Mineral Marte

Froperties of reaclion: !
Primary $alIity ooome e e e e 4B 28

Secondary salinity —- 16 e e
Qertiary salinity - R — [ S
Primary alkalnity . a—— 21
Secondary slkalinity - 3y 51
Tertiery alkalindty —weeomo oo mem o s e L 0

i By Reacting By Reactlng

Constituents | weight ; values | weight | values
;
Sodinm (Fa) - ! i 48 129 5.61
Potassinm (X) i 3 | 38 4.5 2
Calgham (Oad 30 | 1.48 61 3.05
Magnesimm (ME) oo e SO, . 484 5.6 37 E
Iron (Fe) Traee Trace -Trace Trace

Almnlnnm (A1) rage i ‘Drace
Bulphate (S01) 295 4.68
Ohleride (O e O ST P 112! 335 ¢

Todae (1) o oeeomcrmcomee e meemaes Twaee | Trace
Carbonate (O08) oo e o e o : 167 ¢ 5,03
Metaborate (BC=) .- “mmeey Trace | Trace Traee Trace
SHHER (B102) —onoeoeammsmmrm e mmmmmmmmm wm e e e mmm ] o8, 8wy 0 2.53
I i I
_ e e
Carbon 9ioxide (00 ) e mem o mmm e e e e e I 2z 145 o 2.58
Hydregen slphide (o8 ) ot el 48 E 2.81 Trace Troace

(3, A, Waring op. at pp. 273-204,
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pentine and ils water is piped from a small covered and vock-walled
bagin 1 mile eagtward to a tank mnear a farmbouse. The following
analysis of the water shows that besides containing a large proportion
of magnesm the w afu of the mineral spring i primary md secondary
galine in eharacter.’

Coes Bpring. A carhonated spring rises-in a ereek bed on the
east slope of Pine Monntain, 11 miles east of Madroune. It ix not utilized
commercially, An analysis of the water is given with that of 3adrone
Spring following.

Bibl.: Rept. XTI, p. 518 U. 8. &t 8. Water Supply Paper 338,
Pp. 214-215.

Congress Springs, formerly known as the Pacific Congress Bprings,
are in Campbell Oreek (lafion, at the base of the Santa Cruz Mountaing,
12 miles southwest of San Jose. A group of three springs, two of which
are strongly carbonated, flows flom the hank of the creek. Consider-
able gas escapes from Lhe largest of the gprings, the waters of which
were formerly piped to a hottling plant below the springs. The gas was
colleated in a tank placed over the spring and wutilized in charging the
water, B000 gallong of whichk were annually hottled and sold for table
use. Thiz property, before the burning down of the hotel in 1904, was
a popular health and pleasure resort, but is now used only as an outing
or recreation park. It is owned by the Peninsular Railway Company.
The analysis given in the table with the Azule Springs is of the main
spring. .

Bibl.: Repts. XII, p. 845, XIIT, p. 619, Water Supply Paper 338,
p. 212, Winslow Aunderson’s Report, pp. 213-214,

Gilroy Hot Spring is situated i3 miles northeast of Gilroy on a
hillside ahove Covote Creek at an elevation of 1240 feet. There is one
large mineralized spring here, which fiows from a bank in a small
ravine at a temperafure of 112° I, Tt is housed in a bottomless con-
erete tank, from which the water is piped to tub haths and plunges.
The flow is spproximately 15 gals. per minute. The water iz said to
be efficacions in the alleviation of rhewmatism, kidney, liver, stomach,
skin. and blood diseages. Besides its uses for bathing, it is used for
drinking, and it was formerly carbonated and bottled at Gilroy. The
health resort established at thiz property in 1865 is one of the Dbest
konown in California. There are hotel and cottage accommodations for
150 guests. and it is open throughout the vear. A daily auto stage
service from Gilroy to the springs is maintained thronghout the sammer.
W. J. MeDonald is the proprietor,

Bibl.: Rep{ XIIL, p. B18. Water Supply Paper 338 pp. 81-82,
Winslow Axnderson’s Report, pp. 156-1568,
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Analysis of Water Trom Gilroy Hot Springs, Santa Clara County, Calitornia.

O Anslyst and suthority, Winslow Anderson, 1858 constitvents are in parts per million.)

430 O (THCFD)

Temperature
Properties of retction:
PIIATY ERIIIEY o oo e et mmm comm mmmmm e s S s et m o e e .
Seeomdary  selinily :
Pertinry  sadinity -
Primury  Whalinity
Soepondary  alkalinil)
Arprdfary alkadinidy ---

Booco¥B

By E Roaeting

Gonstiturnts i weight! valnes

Sudinm (RA) oo e . R | 228 8.9%
Polassivan (k) oee-o- R P i
Caleum (CR) oo e - Gb 8.20
Magneghun (Mg) - . 42 .67
Tron {I0) o e e l 2.1 5
Solpbate (50 PR, 185 3.8
Gulorids (CI) . 422 11.41
Todide (I) -—- emeeeemi Trace Traec
Oarboninte (GO e 46 ! 1.3
Arsunate (ABOJ) .o . | Trace ! Trace
Silien (BN e BTt 1.88
10661 f o

Carbou diexide (0020 ——— - _— 114 5.16
1 858

Tlydrege solphide (Ma=8) ...

Grant Spring is situated in Alum Rock Caflon, 5 miles abeve the
park. It is a slightly mineralized spring of small flow, whose waters
contain principally sodimn and magnesinm carbonates. The water is
bottled at the spring and distribnted locally for table and medicinal
uses by J. W. Shannon, 343 South Highth street, San Jose, who has it
nader leagse. J. D. Grant is the owner.

BibL : Water Supply Paper 338, p. 212,

Hillydale Sulphur Spring* A small sulphur spring is situated on
property known as Hillydale, about 4f miles south of the reduction
works of the New Almaden quicksiiver mine, or 20 miles by road south-
ward from San Jose. The spring is on the western bank of a stream,
200 vards from the house on the place, and yields about one-half gailon
a minute of moderately sulphureted water., The following analysis
indicates a primary-saline. secondary-alkaline water whose total min-
eral content is small.

TWuler Sopply Paper 358, pp 371-2%2,

-

el o A S A e e T

T
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Analysis of Water from Hillydale Sulphur Spring, Santa Glara County, California.

(anglyst, F. T, Green, 1904; avthority, owner of spring; conslituents are in parts Ter
millioi.)

Properties of reaction: .
Primary sa iy e e : o7
Beoondary sudnity oo . I
Qertiary sulinity ..

Primary alkalinity - - 6
Secardary alkalinily oo o il oo .. - 37
Mertinry  alkalinity U 1]
. By Reneting

Gonstituents weight | valuss

Sodium (Nn) ___ e % . 41
Culelom (Ca) ___. - B2 1.60
Maguesiom (Mg e e 4.3 : 18
Tron (P) omee - _“_a ol

Alvminmmn (AN e b ‘1 .
Sulphate (S04) _ : 39 .81
Ohloride (QD) ... w e
Carbonate (00z) 81 - %6 .
Sllien (BI08) o e e - B
TE R

 —
Hydrogen svipitide (HaB)oooo__ e e e o e | PTESCAE | Present

The water is used locally for drinking and is eonsidered useful
medicinally. .

The spring is sitnated at the base of a basaltic slope, fn an area of
sedimentary rocks that may belong to the Franciscan formation. The
rock near the spring containg much caleite and is stained with metallic
sulphides, from which the sulphide constituents of the water are pos-
siply derived.

Madrone Spring is situated 14 miles east of Madrone Station, and
about & miles north of Gilroy Hot Springs, on a tributary of Coyvote
Creek. 'The spring issues at edge of creek, and the water, which is
strongly carbonated, is caught in a cement basin, Tt was formerly
hauled im bharrels to San Jose and hottled, but is now used only for
drinking purposes about the place. There are several other springs
which are only slightly mineralized on the property. A resort was
established here over thirty years ago, and it is open each year from
May 1 to November 1. There are hotel and cottaze accommodations for
about 50 guests. Owners, J. D. Arnold, et al., Madrone, California.

BibL: Rept. NIIT, pp. 518-519. Water Supply Paper 338, p. 214,
Winglow Anderson’s Report, p. 191,
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Analyses of Water from Madrone and Coes Springs, Santa Clara County, California.

{Authority, 13 California; constiteents are in purls per mnillion.)

Properticg ol reaction:
Primiary gulipity - 1 P
Secundary sadinily .
Tertiary sadinily -
Prinary aikalinity -

) : 5
Seeeudary alkuiinily - oo Sy
Tertiery wlkalinily oo . 7o 18
i
Qonetitents By | TReacting : By - Reactiog
weight | values | welghi ! oyalues
—= — |
y ' : !
Sodinm (NaY .. ur o9, I .
Polussivm (K) 75 J;ﬁ{ Mo 213
Lithjua (T8 __._ Traee | Trace E
Burium {Ba) —___ 12 02
Stronrinm 8r) - Trace ' Trace
Galeinm (C) e e 380 | 1504 ! .
Maygnesiom (Mg a7 8.4 ; E
1000 (FE) oeeem e e e PR AT o i R
Almapinumy (A1) e e e raee - b Trace
Manganese (hn) 8 L1 SR S
sSulphate (504) [ ' i 7
Chigride (G oo cooeeeeee 15 40 Gt a8
Carbenale (COs} 93 ¢+ oma ., sly o1.63
Metaborate (B02) Trace | Trace ... e e o
Phosphaie {F04) eoo - 3.2 ! 0 0
SiHien (3008 e e 1 360 o 3.91
COLTISS 11854

Corbom @ioxide (C0=) - oo e, Present | Present i Present | Present

1. Madrone Spring: anaivst, @ E Colby.
2, Coes Spring: aowlyst, M B, Jafa,

The Banta Teresa Springs arc located on the cast slope of the
Santa Teresa Mountains overlocking the Santa Clara Valley, 3 miles
south of Bdenvale. The water, which is very slightly mineralized,
issues from .seams in a formation of hard gray sandsiene, flowing over
20 gallong per minute. It ig caught in a large concrete reservoir, from
which the water ig piped to the ranch house bhelow, where it is hottled
and distributed for drinking purposes to houses and offices in San
Jose. Pedro A. Bernal, 404 5. Market street, San Jose, iz manager.
Mrs. Ygnacio Bernal, of Edenvale, is the owner.

Analysis of the Santa Teresa Spring Water.

(Constituents are in grains per gwllon; analyst, I, H. Kleinhans;
authority, advertising matter.)

SR L ———— B
Aluminum and Dron Oxide_ . _________ 1
Caleivm Carbonate 8
Magnesium Carbonate - I
2

4

1

Muagnesium Swiphate .. e
Sodium Sulphate
Sadium Chloride oo

Total selids ..
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There are several sulpbur springs along Bedfish Creels, none of
which are utilized commiercially. One, larger than the rest, situated
about 7 miles west of Gilray, close to the wagon road, is used for
drinking purposes by campers and teamsters.

NATURAL GAS AND PETROLEUM,

Natural gas and petroleum have been produced in the county af
two localities, namely, in Moody’s Guleh, south of Alma Station, and
on the Sargent Ranch, near the southern boundary of the connty. A
mamber of wells were drilled at both of these localities, yielding some
natural gas and oil. The first well was drilled in Moody’s Guleh in
1878, and oil prospecting lras been carvied on there spasinodically
to date. The Sargent field has been a producer omly siuwe 1900
(althongh wells were drilled there as early as 1886), viclding a few
thousand barrels snnually. Drilling hag also been done northeast
of Tios Gatos, hut no commercial preduction has resulted.

QUICKSILVER¥

The firgt known occurrence of quicksilver within the ares of the
Tnited States, was that found at the New Abnaden mine in Santa
(ara County i 1824 by Antonio Suiiol and Louis Chaboya. Though
come occurrences had apparently heen earlier noted in Mexico, the
New Almaden was the first producing gquicksilver mine in North
America, Sufiol and Chabeoya buidt & mill nearby and endeavored
to extract silver from the einnabar. Iiate in 1845, the ore was shown
to Andreas Castillero? a Mexican officer, who identified it as cinna-
bar, and under whose direction development work wag immediately
pegun, Gun barrels were utilized asg their first retorts. The cutput
was emall, however, until after California beeame part of the United
States, since which time move than a million flasks have been produced
in this county, as may be noted from the tabulation herevwith, the
greater portion of which came from the New Almaden mine.

The quicksilver deposits of Santa Clara County are confined, with
one exception, to what is known as the New Almaden district (see
Plate 1I). This district lies east of south from San Jose, extending
from the mnortheasterly foothills of the Gabilan Range on the west to
the low foothills that He between Coyote and Dry Oreeks on the
ecast. It also embraces the Santa Teresa Tfills, a low spur ridge
which lies between and in general paratlel to the other two. The prin-
cipal deposits are 8 to 13 miles from San Joge, on the ridge which
forms the scuthwestern boumdary of the Santa Clara Valley at this
place, having a general NW.-SE. direction, and locully called the
New Almaden Ridge.

The geology of this district and particularly of the New Almaden
Ridge and its ore bodies has been described in considerable detail by
various writers, especialty by Becker® and by Forstner,® the latter of
whom says: .

*Much of this report on the quicksilver resources of Santa Clara County, particulaody
that with reference to plant equipment, is taken Trom Bull. No. 78, California State
Mining Burenun, "Quicksiiver Resources of California,” by W. W, Bradiey.

1Black's Supreme Court Reporter: The United States vs. Andreas Custillero: vol. 2,
1862 Alsa U, 8 G. 8., Mon. XI1T%, pp. 8-10, 1888, )

*Becker, G. I, Geology of the guicksilver deposits of the Facifle Slepe: T, 8. Geol,
Surv,, Mon, X111, pp. 310-330, 467, 1888. Lo

wrorstner, Wim., Quicksilver resources of Culifornia: Cul, Slale Min, Bur., Ball, 297,
pp, 168-171, 1903, .
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tThe {hree ridges In whiclh the deposils occur are 1o a greni extent rormed by
serpentine, especindly the two firsl named.  The serpentine is associnted will melomor-
uhic sandslene m;ld Juspilites. Large bodies of croppings can e found in wsach of
thwese ridges, baving wlso o general norithwestern lrend, but not eofnciding with ihe
huckbone of the ridges. .

“in the New Almaden y»idge the most exlensive orebudies bave Deen found in and
close 10 Mine Rill, the highest peak of the ridge, l¥ing in its southeastern part,  From
this poinl guing nortrwestward the eroppings, while not conlinuous, can be 1rieed
wiong the ridge into the teyritory of the Guadalupe mine, o distance of about 31 niles,
At the surfuce the serpentine shows In large detached hodies surroundefl by the san-
stones and shales of the I'ranciscan series and having a general norihwestern irend,
This general direction of lhe serpentine exposures is important in conmection with ils
vegurrence underground, preven in the Xow Almaden mine. The line of ore croppings
runs from Mine Hill Lo the American shaft, pussing abeul GO0 feet svulthvwoest of the
Raxndol shaft.  The undergreund workings in Lhis wrritory bave shown 1hat the fisgores
whercin the orebodies have formed bave ovoariably a serpentline foolwall; hence the
serpentine must be considered to oceur wnderground in n continuous bedy through
ihis entire territory wnd to be in places coverad by overlying sandstones and shales.
Southwest of Capilancillos Creek Iiex another parnliel exposure of serpentine, conlig-
uous 1o which the outerops of ihe Cogtello mines e Tound, The Banta Teresa abdd
TBernal mines are locdaled in 1le sexrpeniine of e Banta Peresa Lills; and lhe Norls
Almaden or Silver Creek mine close (¢ Lhose of the most novthern ridge. In the
Tadter a great part of the merpentine Is very highly allered by silification, as aiso
fhe sandstones, o great portion of the rocks heing jaspilites. The western slone of the
adjoining Mount Diablo rauge is nearly exclusively formed of shales,

“In this district the ovewrremee of cimolar-caarying orebodies is clearly closely
allied 1o that of serpeniing and ax 1he New Almaden was 1be first extensively worled
yuicksilver mine’ in California, {(his associstion explaing the reason why, Tor o consid-
erable lapse of time, cinnabar sres were, in ibe opinion of mosl guicksilver miners,
considered related to this reock formation. The croppings consist of o more or less
weathered material baving usually an ochreous wwlor frown ihe oxidation producls of
the fron sulphides, and traversed by a network of quariz seams, from a knife blade 1o
quarter of an inch wide. Gverlying ibe orebodies is almost jnvariably Tound a body
of clay, genernlly block, and eontaining more or less inclusions of a dark-gray sand-
stone.  Ag this clay overlies the ore bodies it has received the name or “ulta® (Spanish
for ‘high' or ‘upper’). AL the surface of this ‘'alta’ crops as a light-gray material,
resempling disintegrated sandstone, Iraverscd by a network of very thin, yellowish-
hrown seams, often very much like a bunch of very fine roots. In places the same
material can be found in the New Almaden ming severitl hundred feet bhelow the
surfuce, forming port of the ‘alla’ * # & P he yvooks of the Tranciscan series in
this region show a grent amount of silification, The chert beds are, however, almoest
sniirely wirepresented.

“To the west of the New Almaden ridge a Wit of hedded sandstone is exposed.
The beds are from 3 {0 § feet thick and Interbedded with thinner beds of shale. * * =

The country west of the New Almaden ridge and south of Capitancillos Creek, belong- .

ing to the Gabilan mountain syetem, consisis almost exelusively of the sandstones
and ghales of the Franciscan seriex with oceasionally some jaspililes. * * #  West
of the serpentine Lelt which les wesl of the New Almaden ridge, souih of Costelio's
house, a small exposure of gluncophane schist wag found, A body of rhyvolite lies in
the northernu part of the New Almaden ridge, having u nearly east and west strike
and being about two miles long.”

The alta, or so-called clay referred 1o ahove, iz not a substance of
definite eomposition, thongh 1t is usually a dark or hlack mass, readily
distinguishable even in hand specimens from the country rock. It is
sixaply an attrition produet of the conntry rock and varies in composition
with the material from whieh it has been produced. Tts Dlack color is in
part due to the presence of manganese.

With reference o the age of the formations in the New Almaden
district, Becker® suounavizes hig ohservations in the following:

"Tpon highly metamorphosed recks lie Miocene sandslones, which were sharply

folded ai the Post-Miocene upheavnl. They are net conforntable with the lower series.

and contain pebbles from these older heds. In the older rocks near New Almaden
My, Gabb found dwucelia, proving the presence of the Tinoxville series.

“In this district is the enly mass of rhivelite thus far Tound in the Coast Ranges.
1t forms a dike nearly pnivaliel 1o the Jine wonnecling the New Almaden and the
Guadalupe. It iz almost continuous, and I have followed it for a distance of several
wiles. It is certainly Post-Miocene and probably Posi-Fliocene,

“The INew Almaden is a very extensive mine * % The ore is cinnnbar, with
oceasional traces of native quicksilver, accompanied by pyrite and mavcasite, with rare

0p. il p.o 467,
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crystals of chalcnpvnte The gangue Is guoariz, caicile, dolomite, and magnesite,
These materials were deposited in bhdtt(.l‘{d MASSES of nseududmbabe pErudodiorite,
serpentine, and sandstone, *

"The other mines of the district Lontain similar ores in similar rocks, The Guodsa-
lupe was the most produstive.

“All the c'lepu::]te. of the district am}ear io oceur along a vather simple fissure system,
The main figsure is nearly paraliel to ibhe rhvolile dike ot the Guaduiupe. It foliows
the direction of the hills, the axis of which curves gradually away from the dike for a
certain distance. Passh]g through or near the Bun Antonie and Envigquila, it seems
o breuk across the ridge at the America ang enlers the Almaden en the strike of iis
two great fissures, It is near lhis fissure that new orebodics are most likely to be
found., The Washioglon seems 1o e on a branch of the main fissure.

""This was prebably formed =1t ihe time of the rbyolite eruption, to which also
1 ascribe the genesis of the ore’

Alse

“his dike not only proves Lhe former exisience of voleanie activity in this district,
but emphasizes a fundamenfal stroclmral axis, The characler of the nmtqmmplm_
rocks shows that the line along which compression and upheaval icok place in the
enrly Cretaceous was about west Ly north, east hy south. The folding of the Tertinry
rocks shows that conipression was ]E‘]J'.'::ite{] in the same divection al the close of lhie
Miccene. ‘The position ot the rhyolile dike proves that U\e dislocation which opened
a passage for this lava again followed a similar conrse)’

Also:?

“Ore deposition followed ihe eruplion of lava, The minerais deposited and the
manner of their depeosition are such 4s in the move northerly guicksilver districis
were induced by volcanic springs. Though there are now no indubituble renmanis of
the voleanic activity which certainly prevailed here since e beginnng of the Pliocene,
the analogies of the depoesit, Logether with the presence of lave of approximaolely the
same age as the ore, make any theory of deposition ercepting from: het salphurc
gprings irmnprokable.’”

There Liave been but two mines of conseguence developed in this dis-
triet, the New Almaden and Guadalupe, though there are a number of
gmall properties which have at times produved a few flagks of quick.

dem, p. 214,
Idewm, p, 328,
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crystals of chaleopyrite, The gangne is quartz, calcite, dulomile, and magmesite,
These malterials were deposited in shatiered masses of bscudodinliuse, paeundodiorile,
serpentine, and sandstone, * # &

"“The other mines of the distriet contain similay ores in similay rocks, The Guada-
lupe was the most productive. * ¥ %

“All the deposits of the district appear to occur along g rather simple fissure gystem,
The majn fissure s nearly ‘parallel to the rhyolite diice at the Guadalupe. It foliows
the direction of the hills, the axis of which curves gradually away from ihe dike for a
certain cdistance. Passing through or near ihe San Anlonio and Enriquita, it SEEINS
to break aecross the ridge at the Americn and enters {le Almaden on the slrilie of itg
two great fissures. It is near ihis fissure that new orebodies are most likely tp De
found. “The Washington seems to be on a branch of the main fissure,

“This was probably formed at the time of the rhyolite eruption, to which alsg
I aseribe the genesis of the ore '

Algo 2

“This dike not only proves the former existence of voleanic activity in tlis distriet,
but emphasizes a fundamental strucluraj uxis.  The character of ihe melamorphjc
rocks shows that the line along which compression and uplenval tuok place in the
early Cretaceous was about west By novth, edst Ly south. The Tolding of the Tertigry

rocks shows that Compression was répeated in the same direstion at the close of Lhe

Alse 2

“Ore deposition followed the eruplion of Lawa. The minerals depogited and tie
manner of their deposition are such as in the more northerly guicksilver districts
were induced by volcanic springs.  Thouwgl: there are NOw no indubitable rempants af
the'voleanic activity whish certainly prevailed heve since the beginnng of the Pliocene,
the analogies of the deposit, togetter wilh the presence of lava of approximalely the
same age as the ore, male any themy of geposition ercepling from Lot sulphur
springs improbahle.”’

There have been but two min es of consequence developed in this dis
triet, the New Almaden and Guadahupe, though there are a number of
sinall properties which have at times produced a few flagks of quick-

Mdem, p, 314,
Adewm, p. 838.
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gilver. Tle total recorded output of quicksilver from this connty is
eiven in the following tabluation:

1:

P
L
i
L

I

Guicksilver Production of Santa Clara County.

Yoar Flasks : Yalue Year ! Muosks Valog
: S — - .
Cwaes o gTGRO9L | 1SS . e | G0N0
29076 1 1,859,248 | 1T 2,000 1 $47,6 0
Wmee1 | arms oSS 18,000 | i
92,984 1886 - 12,100 I
30,004 ! 2 18454 12,000 ] b
99,142 1 1,560,551 | 1901 8,200 871,105 T
21,138 | L400,076 | 1692 T BT bl
98,904 1,874,851 | 108 6,614 948,064 4
95761 1,232,144 | 18 7,235 | 292,169
1,204 51,680 | 195 7,050 | 953,800 Ty
061 ° 278,137 1 1808 6,22 | 931,67 i
34,420 ¢ 1,447,780 | 1807 4,700 ! 169,200 i
20,6871 7 1,412,041 | 1508 5,815 | 435,000 0
32,802, 1580351 | 1480 4,985 186,20 K
A2,486 7 1,950,245 | 2400 5,145 41,072 -
47,180 . 2,185,205 | 14901 5,230 2305, 608
35,350 | 1,867,516 | 1602 5,360 254,360
94461 1,122,960 | 3403 3,604 983,130
95,628 | 1,176,525 | 1004 1,590 148,108
16,808 | 775,618 { 1005 2,00 | 5,468
14,49 1 sevs02 | 1908 592 i 0,508
18,565 ¢ 1,271,641 ) 1007 98,040 :
18,574 | 1,924,584 | 158 2,60 13,45 ’
11,042 887,004 | 1909 8047 156,400 i
4,084 995,455 | 1610 _ 4,033 182,719 1
$20,000 1 *1,005.000 | 1921 7,633 ¢ 516,303 . S
16,080 | 1,428,867 | 1912 N 263,538 o
95,930 | 1,223,020 | 1918 3,748 148,213 -
30,257 | 1,177,840 | 1914 DAGT ; 118,063 K
4,924 820,000 1915 4,38 | 376,819
sa,064 | 1,078,212 | 1916 4,016 375,496
50,186, 83485 | 1007 : 5,921 430,504
SLeSS | 033821 | 1M L. ! sgrr ] avshm
99,908 821547 | 1099 2012 271702
20,164 536,165 e —
26,000 610,000 LTE 1) S — | TS.28%  5T4.040.508

21,400 1+ $65E,060! i

+*Ertimated production of Guadalupe Ming previouws to 1875.
{Flasks of %5 pounds gines June, 1904; of 763} pounds previovs!y.

Bernal Mine. Mrs. Ygnacio Bernal, owner, Edemvale. It is 10
miles southeast of San Jose, on the east slope of the Santa Teresa hills,
st an elevation of about 450 feet. A tunnel, over 200’ long, was driven
along a elay gounge and serpentine countact, many years ago; bat failed b
to encounter any important ore body, so it was abandoned. No work
has been dome in recent years.

Bibl.: Cal. State Min. Bur. Bull. 27, p. 171; Bull. 78, p. 157.

Bowie Prospect, New Almedan distriet. Cirele B. Mining Com-
pany, owner, Prospect only. Tdle.

...w.;.,..u.-

. e

' 'Br:a,inar‘ti Prospect., This is on patented property owned by Mrs.
M, D. Brainard et al. of San Jose, sitnated south of the Guadalupe mine,

and west of the northern end of the New Almaden lands. There is an i
old adit in which it is stated some cinnakar-bearing material was eut, i
lat there hag been no work done in recent years,

15—8726

s

v
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Comstock Mine., T. 1L French, owner, Lone Tree via JlodMister. It
is in the extrewe sontheastern corner of Santa (Tara County, in section
19, T. 118, R 7T B, M. D. M., and in the Stayton district moss of
which lies in Ban Benito County. The Comstork mine iy lorated on the
only surface exposure of serpentive found in he Stayton district.
Abandoned some years ago. ;

Bibl.: Cal. State Min. Bur. Report XI1, p. 367; Bull. 27, . 172,
Bull. 78, . 157. Mineral Resources West of Rocky Mountains,
1875, p. 14.

Costello Mine. M. Costello, owner, New Almedan. It is ahout 104
miles by road southeast of the Guadslupe wine, ou the Lillside above
Log Capitancillos Creel at an elevation of about 1000, It is a PLos-
pect only and no ore was foond in place. It hay been idie for a number
of years,

BiblL: Cal. State Min. Bur, Bull, 27, p. 172; Bull. 78, p. 157,

Guadalupe Mine. New Guadalupe Mining Company, owner;
Hugh C. Davey, president; Jobn L. Stubbs, vice president; Chas. W.
Aby, treasurer; route A, Los Gatos. This property, covering a terri-
tory of 2500 acres, iy situated 10 mileg scuth of San Jose on the west
slope of New Almaden Ridge, and adjcins the land of the New Alma-
den Company on the northwest. The mine was discovered in the early
50’ and is said to have produced 20,000 flasks of quicksilver wp to

Fhoto No. 18, Rednction plant at the Guadalupe Mine, looking scuthwestward from dump
thown in Phote No, 20.
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1875, when it became thie property of the Geadalupe Mining Company.
This company erected furnaces and wade many surface improveuents,
In 1886 the mine was shut down Gae to lifigation, rewmaising idie until
1900 when H. C. Davey, one.of the present owners, organized the Cen-
tury Mining Company. The old furnaces were remodeled, 1le mine
wnwatered, and operations resumed, since which ime it has been an
important and continuous producer.

The mine was first worked by a vertieal shaft, 625° deep, sunk on
the sonth side of, and near the bottom of Capitancillos or {ruadalape
Creek. Tt was very diffienlt 3o keep the surface water ont of this shaft
during”the wet seasous, and it was fivally abandoned. A 700 foot
iricline, which is now the main working shaft, was then sunk on the
opposite side of the creek ow the dip of the vein, Tt hag fhree com-
partments down to 180" on the incline (where if connects with No. 1
Tunnel, whose portal is just above the creek bed), and two compart-

.ments below that, There are many miles of underground workings

n the Guadalupe. Several shallow shafts and drifts bave Leen driven
on different outevops about the property, but mining in recent vears
has been confined 1o tlie main workings,

From the plan of the old workings, it appsars that the ore hody

. developed by the vertical sheft on the south side of the creels had a

northwest strike and southwest dip. The second level, 3007 below the
collar of the vertical shaft, connects with the ivelne shaft on the
opposite ank of the creelr. From the sixth level {625%) of the vertical
shaft an incline winze was sunk from which the seventh, eighth and
ninth levels were dreiven; hut ore was developed only on ths seventh
and eighth levels. The ore of the Guadalupe mine is similar in appear-
ance to that of the north-end New Almaden ground, being in part at
least a silicified serpentine with cinmahar, There is some associated
pyrite. In the latter part of 1917, the bed of the creek was replaced
by a conerete Awme, 7407 long and 55* wide, with side walls 9/ high,
to carry the stream over the portions of the old mine bemeath. There
is a 17 bigh cross-wall every 100/ to hold the gravel and protect the
frume floor from excessive wear. With this improvement in service, the
mine wag unwatered later. Electric power is used.

Equipment includes electric hoists, air compressors and machine
drills, The reduction plant tonsists of two coarse-ore furnaces of 18
tons eapacity each and two fine-ore furnaces of 30 tong capacity each,
all oil-burning, and modeled after the Davey patents. The ore is
broken to cobble size and sorted by hand in the mine, the waste heing
partly used to fill old stopes. At the surface, the ore iy sereened and
then trammed by mule-drawn trains to the fine and coarse-ore furpaces
respectively. The fine ore is passed through a rotary drier, 20’
long x 287 diam. lined with one row of firehrick, and driven by a 4-h.p,
electric motor at 2 rpm. The discharge is directly into the feed end of
the fine-ore furnace, in a sealed compartment to preveni escape of any
merenry vapors that might be present.

A concentrating plant of 50 tons daily capacity was built, and
started operating in February, 1917, handling material from the
old mine dumps. Crushing is done.in a ball mill with 20.mesh
sereen.  After classifieation, the fine pulp goes to a Deister table, and
the sand to two Wilfleys. The plant is driven by a 25-h.p. Semi-Diegel
oil engine, The concentrates are said to assay 8%-10% mercury, and
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are reduced in the fine-ore fuvnaces,  Tn Sepdember. 1017, there were
75 men employed. 25 of whem were undergronnd. Due to the Cafter
e war’? shoup, the wine was dosed down nd has not heen In vecent
Coperation. (June, 1919.)
bl e Cal, Stafe Min. Bur. Repds. VUL 10 942, XITL p. 600,
Ball, 27, po 173 Bull 78 pp. 197-160. Mineval Resources
Woest of Rovky Monntains, 1885, p. 33 1876, p. 20, U. 8
Geologieal Smvey, Mon, XTTE, o 286

Hilledale or San Juan Bautista Mine {one time called Chapman;
also Chaboya). Elizabeih Kolvso owner: Iillsdale, via San Jose,
R, D, Ttis abont 2 miles soutlicast of San Jose on the east slope
of the San Juan Bawdista Tl and within one-half mile of a street
ear line.  These hills, an dselded group, composed of metamoerphic
rocks. largely serpentine. rise in a height of only a few lnndred
feet above the vallew, and ave a norfhward continuatinn of the Santa
Teresa Range, .

The e is said to buve heen discovered in 1847 and worked to
1861 Il Mexicans. subscquently beeoming the property of a B
(hapnan, who worked it up {o 1574 In the spring of 1871, pro-
Juetion was at the rate of 30-40 flagks of quicksilver per month, It
Juy idle from 1874 until 1892, when it was yeopened by R. . Marper,
of San Jose. and worked spasmodically in a sinall way up to 1907,
Tn 1915, under the name of New Disrovery Quicksilver Company, a
Tpase and bond was laken and a fow dlasks of quicksilver produced;
bt Little work was done mdergreund. and 1he lease forfeited. There
ave said to be over #0000 feet of indergronnd workings, but most of
the tnnnels ave now inaceessible. being eaved.  The reduetion plant
consiste of two 12-pipe relorts. evidentiy bnilt in later years, as they
are in good conditios, '

Bihl.: Cal. State Min. Bur. Rept, XTTL p. 600: Boll, 27, p 174,
Gen). Sury. of Cal. Geol.. Val, 20 pp. 112313,

New Almaden Mine (oviginally Chaboy, then Santa Clara)., The
Quicksilyer Mining Company, owner; New Almaden Company, Incor-
porated, lessee; Geo. TL Sexton. president, 45 Broadway, New York;
(has. A, Frank. secretary and treasurer: Edmund Jwessen, general
manager. 57 Post street, San Fraueiseo.  This property, covering over
2000 acres, lies from 8 to 13 wiles east of gouth from San Jose along
the New Almaden Ridge. and was at one iine second only in pro-
Auction to the famous Almaden mine in Spain, after which it was
named. This property is the oldest kmown guicksilver mine in the
United States, heing first worked in 1824 by Aptonic Sufiol and
Las Chabera. In 185, Andreas Castillere, 2 Mexican army officer,
“denormeed’’ (located) it moder the name of Santa Clara, After
ihe adhnission of ¢!aliformia into the Union, Castillero and agsociates
Jeased the mine to Barrom Forbes and Compauy, whe changed the
name to New Almaden. Tt has been worked continuously since 1845,
Lut the greatest surface Luprovements were magde after it became the
property of The Quicksilver Mining Company in 1864
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Many important practices and appliances in the metallurgy of
quicksilver had their beginning here, juclading the development of
the Hiittner-Scott fine-ore furnace in 1875-1876. The present operat-
ing company tock over the property under a lease and bond in 1915,
The total prodnction has Dbeen surpassed by only one mine in the
world (Almaden mine, Spain) during the period in which New
Almaden hag been operating. Published records show that this total,
however, has heen exceeded by the Indria mine, Austria, and the Santa
Barbara mine, Huancavelica, Pery, the bulk of whose production was
made prior to 1850; in fact, Huaneavelica hag yielded but little (uick-
silver since 1804. ' ‘

GEOLOGY AND MINE WORKINGS,

The New Almaden property really containg three mines, all of
which are located on the same mineral helt: the great New Almaden
mine proper, the Euriquita, and the Senator or Bl Benador, as the
Mexicans named it (also referred to as the North Iiine mine). A
distance of nearly 4 mileg separates the first and the last named. The
workings of the main New Almaden ming, eover a territory of about
2% square miles, which is exclusive of the BEuoriquita and Senator; and
their greatest depth is 2450 feet helow the top of Mine Hill, which
is the datum point for all undergraund workings. The elevation of
Mine Hill is 1600’ above sea-level. In this territory 18 shaffs have
been sunk, and there are nearly 100 miles of underground excava-
tions, wuch-of which is at present inaccessible. Forstmer® states that
i 1903, the Vietoria shaft, a short distanes o the southwest of the
Randol shaft, and the Harry shaft, on the southeast slope of Mine LIil1
were the only two shafts then in operation. The deepest workings
then being followed were on the 1000 level, ag below 1300 the mine
was filled with water. Since that time, most of the work has been

" done through the Harry shaft and the Day tunnel, and more recently

at the Senator mine.

Geology,

The geology of the New Almaden mine has heen studied and described

in considerable detail by a number of authors, the most, important of
whom was Becker. e states:? -

“The ores * * % gpg comiposed of the usual association of minerals: cinnabar
(sometimes accompanied by a liftle native mereury), pvrite, guarts, calcite, and dolo-
mite, and more or less closely assoclated masses nf biteminous maiter, Aeccompany-
ing the deposits is a smal amount of chalcedony or opal, usually Hack in color, but .
this substance is much less abundant here than in the grealer part of the norfhern
m_ine_s. Dolomite is more Trevalent as a gangue mineral here than in most, guicksilver
districls * * #,

““The rocks associated with cinnabar in this district inciude every variety of the
metamorphic series, YWhere ihe rock happens to he a permeable sandstone, impreg-
nations have resuited. Elsewhere the ore seems 1o occur exclusively in erevices in the
rock ¥ * . I was unable to perceive any indication that ore had been deposited
by substitution or that the rock bad influenced the deposition of ore by its chemical
Properties. Ore is found with nearly equal frequency in contact. with varicus rocks
and the existence of fissures appears to have been the necessary and sufficient condition
for the Geposition of cinnabar snd gangue minerals, # * &

“The ore in the New Almaden mine Seems never to peenr except-close to evidences
of faulting., This evidence consists in the presence of layers of atirition products,
so-called clays, full of slickensides and of Tragments of rocks more or less rounded Ty
attrition. These layers of clay usuaily occur on ihe hanging sides of depesits and are
known to the miners as atlas, 1he Spanish term for hanging-walls. The clays are
impermeabie to solutions and the ore usually forms on their lower side, as, if. the
cinnabar had ascended and been arrested by the atlas, * * = . '

Porstner, 'Wm,, Quicksilver Resources of Califoinia: Cal, State Min, Bur, Bull. 27,
. 175, 1903,

*Becker, @. T, Quicksilver Deposits of the Pacific Blope: U, 8, Geol, Surv., Mon.
XKIIT, pp. 314 et seq., 1888,
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wiwhile the evidences of Lhe existence of & figsure sysiemn is, if possible, more alun-
gant in lhe New Almaden yaine thin in most Guicksilver depasils of the Pacifie Slope,
{he deposile themselves e of vrlvus types,  The commonest is {he reticulated mass,
ar stockworks, consisUng of frregular hedies of Taeken rock inte which soluiions of
cinnabie aad ghngue minerals Live fltered, cementing the fragments {ogether with ore.
Where the disturbange has heon jess extensive and inegulnr, clean-cut fissures may
sometimes be seen filled Wit ure, and (hese can only be clussified as velns, though
{hey ave nol pergistent, @ % %

Geertain Teatvres must he tomimon 10 the ore Lodies taken singly and to the ore-
bearing ground ns a whole, Tt wolld be imposstble 1o suppose thal each stockwork
has an independent fissure westem, and st mere slance at e niine map shows Lhat o
compection botween then exisis 14 58 alae a lislorical fact that the thin seams of
e * % % Dave led Trom ane ore chamber 1o anyther. * * 2

swphe distrihution of serpeniine, the ayveorage strilte of e melamorphic strala, the
compression of the Miocene beds, the position of the rhyolite dike, snd the trend of the
range, in short the whole shmeluyal geology of ihe region shows that the fundamental
axis of disturlance must have a direction which is approximaiely northwest and

sontheast.”

Algo ?

aoonsidered in delddl, ihe orchedies are slochworks; but lhey are arranged along
definite Pssures and the Neposits as o whnle ave o rein-like characler and answir to
e ‘ehambered yeins' defined in @ subseyuent paragrapb,  The workings bave devel-
oped two main fissures, One of these gips from e sorface at a nigly angle and in 2
negrly straight Iine.  The other sivikes in nearly Uhe sane Giveclion as the first, dips
stecply from tha surfice, then flatlens and appronches (he first fissure rapidly, again
pecomoes very steep, and in 1le lowest workings almost coincides with ihe frst. In
verlical cross-section thie two fissures form o figare vesembling a V. - The greai ove
Dhodies are distribniied along these two fissures, making irvegularly into the walls The
wedge between ihe fissures also containg ore Bodies.”

Mine Hill Workings.

The surface and workings of the New Almaden mine have been
minntely surveyed and the data carciully preserved by the officers of
the Quicksilver Mlining Company in the form of a large, detailed,
colored map which langs in a specially constructed fireproof draught-
ing room, adjoining the office 2t the Hacienda. An excellent repro-
duction of this map, up to the date of its publication, 1888, accom:
panies Becker’s report.” The map herewith (Plate I1T}- was com-
piled from the company 's records and is reproduced herewith by eour-
tesy of Mr, Bdmund Juessen, general manager. The principal dunmps
are shown in brown with the surface contour lines. The principal
ore hodies extracted since Becker’s publication of the map, are indieated
ky: 1. The N.-8. line of stopes to the west of and mearest the Harry
shaft. 2. The line of stopes kving approximately at right angles across
the northivestern end of the older stopes. and exten ding southwesterly
from the “mouth of Randel tunnel.”’ 3. Poxtions of the stopes south
of the Cora Blanca shalt.

The ore deposits are Umited on thelr hanging wall side by the alta,
which being an impermeable layer prevented the passage of water elr-
culation, According to Forstner,® ihe footwall side is persistently ser-
pentive, from which it is concluded that the seypentine, or rather the
intrusive peridotite which has altered to serpentine, is the cause of the
fracturing of the other rock strata,

"Phe fracturing has teken place on poth sides of the serpentine, which apparenfly

cnan not be considered otherwise than ns oo intrusive Loy bhaving uplifted the rocks

of the Franciscan series, . )
The orvebodies tform principaliy in tiose parts of lhe zomes where the dip of the
‘nlia’ is very Bat * ¥ % The contact of the alta with the underiying vein filling,

0p, wit, D. 467,
0p. cit,, Allas Sheet X,
Qp. eft., .p. 178
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and where this is missing with the serpentine, is very tortuous in bolh direclions,
vertieally and horizontally, so that in the gangways, which * % %  follow this
contact, it is an excepiion {o find a straight line of any lcnrrth "he stopes are locally
called “akores.! The material which fills the zones of i:‘acmring and wherein in
places cinmabar forms, is generally raitber hard and silicenus, traversed by a nelwork
of seams of guartz and dolomite, showing repeated fissuring and flling containing
some Inclusions of serpentine, the cinnabar forming principally in gonnection with the
seams, In places the vein-filling has more of an ochreous character, the matrix being
more or less leached ount, leaving only the network of seams intact, *. % *

“The geieral character of the vein-filling indicates that, as in most of the other
quicksilver deposils in the State, the deposition of cinnabar lias heen asscciated with
the process of silicification, which charnclerizes the alieration of ithe rocks of the
Tranciscan series,

“The general direction of the seams in the vein-filling is not parallel to the line of
contact with the alta, * * In the upper workings the pari nearest to the alia is
seldom the richest, the cmnabal forming more plentifully at from §° to 8 below the
alta, while in the lower workings the richest ore is invariably close to the alta.

"The contact between the alta and the vein-Hliing is very sharply marked, but there
is & gradual change of the above-descrilzed vein-fllling into the material of the sepen-
tine foolwall, ihe wvein material gradvally carrying more serpentine, until it has
entirely changed into the latter. The banging-wall is a shale, judging from surface
exposures. Undergrownd, ne cresscul ihrough the alta {o the hanging—wall was seen,”

Recent Work.
In the latter part of 1917, some ore wag broken in stopes connected

~with the Day tunnel, which wag burned in the coarse-ore furnaces at

the Hacienda. A connection wag made later on the 800 level, from the
Santa Roga drift near the main shaft to Deep Guleh Tuunnel, This
permits of tramming arcand the hill to the Hacienda furnaces, a-dis-
tance of about § mile, or abont one-half that previously traveled for
delivery from the Day tunnel. Equipment at the mouth of the Day
tunnel includes an Ingersoll-Rand duplex compressor, 167x14” and
107x14”, driven by a 100-k.p. electric motor.

Senator Workings,

The principal ore extraction of recent months has been from the
Senator workings, which are, as already stated in & preceding para-
graph, nearly 4 miles distant from Mine Hill. This ground adjoins
that of the Guadalupe mine, they being on opposite sides of the same
ridge. A new ‘shaft’ {winze) is Deing sunk, on a 60° incline, starting
at 13007 in from the portal of the main adit. The collar of the old
winze is at 11507 in. An electric hoist with 75-lup. motor is used.
The tunnel level iz designated as the 2607 level, and levels down to 45
have heen established in the winze, with sinking nearing 6 level. Only
a little sorting ig done in the stopes underground. The ore going to
the fwrnaces is stated to vary from 02% to 1.0% mercary. The
formations and orebodies in the Senator and Boriquita mines are in
general similar to those at the sputhern end of the New Almaden belt,
hut no bonanza sheots have been fonnd like the massive clzmabar bodies
worked in the upper levels of Mine IHlH. The Enriquite mine was
opened up in 1859, and up to Jamuary 1, 1865, had vielded 10,571
flagks of qulcksﬂver. Tt has not been worked in recent Fears.

REDUCTION EQUIPMENT,

A study of the development of practices and appliavees in the
metallurgy of gquicksiiver during the past 60 years shows the intimate
relations of such developments to the history of operations at New
Almaden., Tn the earlier operations, the intermittent form of furnace
was utilized. These furnaces and their modus operandi arve described

in defail by Goodyear,” who ohserved them Wor}{ing in 1871 at New

1Goodyear, W. A., IOxamination of the Quicksilver Mines of California: Geol. Surv.
of Cal., Geol,, ¥cl, II pp. 106, 119, 131-1232, 188

aios
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Almaden, Knoxville, and New Tdria. The most important item for
which credit is due to the staff of the New Almaden wine was the devel-
opment in 1875-1876, of the ITiittner-Seott fine-ore furnace {(now gen-
erally veferred to as the Scott), Iy I J. Hutiner, Rohert Seott, and
J. B. Randol.

For some years, the farnace equipment at the Hacienda (the name
given 1o the ecommunity grouped about the rednction plant) included

Phota No, 20, Cottrell Dust Precipitator, or ‘Hot Treater’ (concrete chamber

at 1eft}, and condensers connected with Herreschoff Furnace, at Senator
Mine of New Almaden Company, Santa Clara County. Photo by W. W.

Bradley.

two Hxeli coarse-ore furnaces of 12 tons eapacity eaeﬁ; two Scott

fornaces for ‘granzita’ (medium ove) of 36 toms and 18 tons capacity,
respeetively; and two Qeott farnaces for ‘terras’ (fine ore) of 36 tons
and 24 tons capacity. In the latter part of 1917, these were all torn
down, except the Exells, and treated for their absorbed quicksilver.
The soil and gravel under the site of the 0ld intermittent furnaces and

e iy 3 E
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of the Scotts was excavated to bedrock, a depth of 30 feet, and run
through a washing plant for recovery of the metallie quicksilver con-
tained. An important yield of metal was obtained from this material.

At the Serator mive, in 1917, a Herreschoff multiple hearth furnace,
mechamcally rabbled, was handling the ore. (See Photo No. 21.) It
wag installed early in 1916, by the then manager, W, H. Lianders, who
also, in connection with this installation, patented certain features of
the condenser system. This furnace is 14 feet inside diameter and

Fhoto No. 21, Herreschoff Multiple-hearth Furnace at Senator Mine of New
Almaden Cempany, Santa Clara County. Photo by W, W. Bradiey,

has 6 hearths, plus a drying floor on the top (see Photo No. 22), There
are two fire-hoxes on #5 hearth (next to hottom) level, set opposite to
each other. On §2 hearth level, about one-third of the way around
from the top exit-pipe, a third fire-box has been added in order to keep
the temperature of the gases above 600° F. while golng through the
Cottrell dust precipitator which follows. The central colwmn and the
rabble arms are air-cooled, the resnlting hot air being utilized for com-
centrate drying and other purposes. A Brown recording pyrometer
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i eonmected n at the fumace exit fo enable regalation of the fume
temperalure.

This furnace js stated not to work ecomomivally on material coarser
than & inch, Up to 58 tons have been treated in 24 hours; hut it seeins
to do its Lest work at between 40 und 50 tons. Teeding and discharg-
ing arve both automatic. The feed hopper iz showr in Pheto No, 22,
while the housing for the discharge may be seen in the lower left-hand
corner of TPhoto No. 23, A stee] ore-car is kept under the discliarge
¢hute, and when filled is trammed out by hand 1o the damp.

By reason of the dust raised and thrown into the Tume eiveulation as
the ove is meehanically scraped from one heavth to the next, a bother-

Phots No. 22. Top, or Drying-hearth, of Herreschoff Furnace. Feed hopper is seen in
upper part. Photo by W. W. Bradley.

some aecmnulation of dust was at first ehtained in the condengers. To
correct this and keep the dust from passing into the condensers, a Cot-
trell fume precipitator, ealled the ‘hot treater’ was installed between
(he furnace and the first condenser.” (See Photo No. 20.)  To prevent
the mercury from condensing in this treater. the temperature of the
gases (as already mentioned) is kept above 600° B, on leaving the
furnace. As a precaution to recover any uicksilver which might have
condensed in case of irregularities occurring in the furnace operation,
the hot-treater dust is »un into a settling tank before heing diseharged
to the dump. Following the Jast condeusing chamber is a second Cot-
wrell precipitator (Photo No, 23), called the ‘cold treater,” to throw
down any remaining mereury ‘mist’ in the fumes. Tt is stated that a
little quicksilver is obtained in this cold treater. The incoming eleetric
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carrent of 444 volts is transformed to 50,000 volts for the ‘kot treater’
and 100,000 volts for the ‘cold treater.’ '

The fuel consamption of this furnace is stated to have proven rather
high, being approximately 8 gallons of oil per ton of ore treated, as
against 5-6 gallons per ton for a 50-ton Scott furnace. The installa-
tion cost of the multiple-hearth type of furnace is much less than it is
with the Seott, being stated to be about $20,000 for a 100-ton plant, or
$200 per ton-day capacity (1916; but for 1917 nearly double that).

Photo Na, 23. Cottrel] Precipitator, or ‘Cold Treater, al Senator Mine.
Photo by W. W, Bradiey.

The cheapest operation of this type of furnace is obtained with the
arger unity or with several tmits under a single roof, as a single
machinist can attend to the mechanical features of several units. To
repair the rabble ariss or other parts of the interior mechanism, the
frrmaee wust be shut down and eooled off. This is apt to oceur oftener
than interior repairs are required in a Seott furnace, thongh Herre-
sehoff units have been in operation on copper ores for more than two
years without such repairs. It is stated that an 829% recovery of the
assay valne of the feed was obfained with the Herreschoff furnace for
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the 4 months ending with July, 1817, The heads assayed approximately
0.9%: meveury, and contained from 3 to 5 tons, daily, of eoncentrates
assaying up to 4%, which were mixed with the mineaun ore,

As the furnace does not work cconomically on naterial convser than
47, the ore after preliminary breaking in a gyratory evasher, is passed
gver a shaking sereen of §” mesh, and the oversize re-crushed in a jaw
Lreaker. A Ducket elevator is ineluded in the equipment, and eleciric
power is uged. The first condduser consists of 20 iron pipes 19 diam. x
12 long, an arvangeiment patented by lLanders* fu 1916, then manager
of the New Alamaden Company. Condensers 2, 43, and ¥4 are
redwoodstave tanks, 127 diam. x 16 high. No. 2 can be seen at the
right of the photograpk. These tanks are cleaned cut one a week.

Phote No. 24. New 50-ton Scott furnace at Senator Mine of New Alamaden Company,
Photo by W. W. Bradiey.

A O0-ton double Beott fine-ore furnace was milt in the ewrly part of 1918, it
Lias 4 fiveboxes and handles a minimum of T3 tons per day, though it has treated up
in 96 tons per 24 hours, It is thus the largest Seott furnace at present in operation,
The ore is eroshed to pass a 2-inch ring; and is trausported from the crugher hinsg, hy
an inclined belt-converor, discharging directly nto the top of the furnnce. The side
walls of the furnace are Luilt up several feet abgve the Jevel of the throat, thus
giving an auxiliary ore-bin and providing an avtomatic furnace-feed.

Theve are eight new coudensing chambers connected with this furnace, arranged in
o double vow. The first chamber in each row iz of concrete, and the other three are
of tongue and groove redwood, hnilt rectangnlar. A Sfoot redwood-stave flue con-
nects the last of this sexies of condensers to the first cirenlar wooden condenser of the
Herveschoff sevies. Crude ofl is used for fuel,

Concentration.
Both table concentration and flotation weve tried in 1916-1917, hut
were discontinued in September, 1917. In June, 1916, a concentration

- 'Landers, W. H., The smeliting of mercury preg: Fing. & Min, Jour.. vol. 102, p. 634,
Oct. 7, 1918,
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3

plant consisting of a ballanill and a Deister-Overstrom table was n
operation at the old Randol dump, but later moved to another part of
the property, as the guicksilver values in the dwmp material were
spotied and too low for commercial work. On June 15th, with the
slant running smoothly and appavently doing good work, samples
taken every half-hour for 5 hours assayed as follows: Fleads 0.03%

mereury; tails 0.016%; widdlings 0.03%; concentrates 1.16%. The

ore ireated in the 5 hours amcunted to 20 cars of 15 cu. ft. each.
There was oceasionally a very little native quicksilver, which was canght
by amalgamation on a piece of tin at the concentrate-cischarge end
of the table.

Photo No. 25. Flotation Concentrates drying in the sun, at the Senator Mine of New
Almaden Company, Santa Clara County. Photo by W. W. Bradley.

" Following that, eoncentraiion plants were placed in operation at
tlze Day tunnel and at the Senator mine which is at the north end of
the New Almaden property. These plants consisted of crushers, ball-
mills and Deister-Overstrom tables. The concentrates were Toasted
and mixed with ore, in the Herreschoff furnace installed at the Senafor.
Ilectrie motors furnished the power. In the Day tinnel mill, below
the jaw crusher was a 6/ x5 Allis-Chalmers ball-amill in closed circuit
with a Dorr Simplex classifier. The grinding was regulated so- that
approximately 87% of the pulp passed 60 mesh. ‘The overflow from.
the classifier passed through 4 Callow flotation cells, and then to 1
donlile-deck Dieister-Overstrom table. The table was not only crowded
(120 tons per 24 hr.) hut was compelled to handle an uneclassified feed.
A 127 diam. x 6’ high, Dorr settler dewatered the concentrates, followed
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Iy a & disny. x 47 Oliver filter. The concentraes were handled hy
motor truck to the Mereschofl Furnace. 1t Js stated that the Lieads
sumple averaged 0.239% niereury; that tbe tailings could have been
brought down to 0.039% nsercury by frer grinding; that the eyuipwent
mnd practice could have Leen mproved so fhat an extraction of over
809% conld huve been obtuined; but that it cost from $30-$55 per fask
(including fwrnace reduction of the congcentrales) o produce the
metal, as against $45-$60 per fask by careful sorting and regulation
of the ove feeding direct to the furnave. Fine orinding was the expen-
sive pavt of the process. The ore eing largely a hord and tough,
silicifiedd serpentive, the steeldiner and hail” consumupiion was higlh.

Phota No, 26. OGravel-washing plant for recovering metallic guicksilver from material exXca-
vated from old furnace sites, at Hacienda of Mew Almaden Company, Santa Clara County.

Phota by W. W. Bradley.

There is mo ochre in the ore, but considerable slime from the serpen-
tine. Sereep analyses showed cinvabar in the flotation tailings on the
.80 and — 100-mesh ‘chats’.

The flotation plant at the Seuator had 3 Callow cells and a Delster-
Overstrom table; and at first used two 4" x4’ ball-mitls. These latter
were replaced by a 43 x 6/ Marey mill. The flotation conmeentrales
proved to be messy stuif to handle, and not the easiest thing to dry for
sonvenient feeding to the furnace. Aeccording to R. S, Lewig* others
have found the handling of flotation coneentrates far from heing an
‘onalloyed pleasure.’ After passing through the flotation cell, the
pulp passed directly to the tables without further classification or

Mewis, R. 8., The dispesal of fiotation products: Min, and Scl Press, Vol 114,
pp. 478-484, April 7, 1917, :
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dewatering. Some experiments were tried with dewatering ai the
Sepator plant, but with only slight success, it is slated.

As mentioned abeve the ground nnderneath the site of the old inter-
mittent adobe furnaces, aud of two of the older Seott fwrnaces and
their condensers, wag excavated to bedvock, a depth of 257 10 307, This
earth, sand and gravel was well-sprinkied and disseminated globules of
guicksilver, which had worked their way down from. the furnaces during
the years of operation here. The material is hoisted and trassported by
an Alaska-carrier cable, having a bucket of 1 tom capacity. From
50 to 100 buckets per day are hoisted, the men working on a bonus
systein.  The bueket* dwnsps into a hin (see Photo 26) from which
the material is fad to a revoleing screen with $-4och round holes. The
— 8 material then passes to a ‘log washer’ (having a serew conveyor) ;
then, successively, throngh a riffled launder; a Richards pulsator-riffle
{Hungarian ritffles with a pulsator compartment); and finally through
another riffled launder. This hag proved to be gumite an effective plant
for the material being handled.. Even the bin at the head had to he
made merenry tight with provision for drawing it off as considerable
quicksilver seftles out there when the bueket is dumped. The larger
boulders are handsorted ocut, in the pit, and duwmped o cne side of the
washing plant. :

Timber, Labor, etc.

There is little or no mining timber available in the vicinity of these
mines. Jawed timber is brought in by the railroad from outside points.
el 01l is nsed at the furmaces. In September, 1917, a total of 105
men were employed, ineluding 60 uwndergronnd, and 6 at the Senator
furnace plant.

Bibl.: [Note—The New Almaden mine and plant have Dbeen
described by so many writers, that only the prineipal references
are here given. Others will be found in the Bibliography in
Part 11T, of this bulletin.] Cal. State Min. Bur. Repts. 1, pp. 26,
27; IV, pp. 386 et al; VIIL, pp. 541-542; X, pp. 604-606; XTI,
pp. 374-375; XAT, pp. 367-570; XIIT, pp. 600-601; Bull 27,
pp. 174-186; Bull. 78, pp. 160 et al. U, 8. G. 8., Mon. XIIT,
pp. 8, 310-330, 467 ; Bull. 78, pp. 80-83 ; Min, Res. 1883-1915 inc.
Mining Resources West of Roely Mountains, 1867, pp. 170-178;
1874, pp. 83, 380, 540; 1875, p. 13; 1876, pp. 4-18, 20. Alin. and
Sei. Press, vol. 84, pp. 393-404, 1902; vol. 87, p. 201, 1803; vol.
100, pp. 15-16, 446-447; Feh. 16, 1916, pp. 282-284, Eng. and
Min, Jour., Vol. 34, pp. 185186, 334, 1882; Ve¢l. 91, p. 85, 1411
vol. 102, p. 630, 1916, Geol. Sury. of Cal, Geol. Vol. T, p. 68;°
vol. 11, pp. 91-110, 122

Banta Teresa Mine. Enos Fontis, of Edenvale, owner. This prop-
erty is 8 miles southeast of San Jose on the east slope of the ‘Santa
Teresa Hills, Tt was developed by the Santa Teresa Quicksilver Mining
Company, of which B. H. Harper of San Jose was superintendent.
A 40-ton Scott furnace was erected, and several tunnels driven into the
hill to eut the vein, The country rock 1s serpentine, and the ledge mat-
ter an alteration product of serpentine throngh silicification, carrying
8 16w percentage of cinnabar, After working a few years, without
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encountering auy orchodies of sufficient size or richness to warrant
Hieir farther exploitation, the mine was abandoned ; and is still idle
Bibl: Cal, State Min, Bur. Bull. 27, p. 186; Chapter Rept. Bien.
peried, 1917-39018, in prepavation.

Silver Creelk Mine (North Almaden). A. R. Bradford et al,
owners, T70 Bast 8t. John street, San Jose. This property, formerly
kunown as the Narth Almaden wine, is 12 wiles by road southeast of
Qan Juse, on the cast side of Silver Creek. A large body of serpeutine
covtaining cinnabar was Lownd in Hilver Creek galeh, overlying Koox-
ville gravels, This detached body was evidently due to a great Jandslide
which ig plainly visible abont the works. It wag approximately 1000
in length, 8007 wide, GO’ in thickness, and was exliansted in a few years,
producing abont $60,000 worth of quicksilver. Ocuasional prospecting
hay been carried on sinee, hut no huportant ledge hag been found in
place. The property is equipped with a 20-ton Scett fwrnace and a
pipe retort, :

Bibl.: Cal. State Min. Duwr, Repts. XTI, p. 367; XII1, p. 600;
Bull. 27, pp. 187, 235, 238; Chapter Rept. Bien. period, 1917-
1918, in preparating,

Wright Mine. Mrs. A. Rodgers, owner, San Francisco. It is 3
miles south of the New Alwmaden ITacienda, on Elagas Creek, and is
said to have produced some high-grade ore many years ago. Tt is hardly
more than a prospect, and hay had hut little development work done on
it. Idle.

Bibl.: Cal. State Min. Bur. Repls. XIT, p. 370; XTI, p. 600; Ball.
27, p. 187 ; Chapter Rept, Bien. period, 1917-1918, in preparation.

SANDSTONE, ]

An extensive body of hard buff-colored sandstone, which is deposited
in beds varying from a few inches to several feet in thickness, occurs at
Graystone Stafion, @ miles south of San Jose, on the Almaden branch
of the Southern Pacific Railroad. This stone was formerly guarried
for huilding purposes in San Francisco, San Jose and other towns, and
it was used for the construction of the buildings of Stanford University.
There has heen no stone cut from this deposit for several years, and the
only sandstone quarvies now operated in the county are those producing
crushed rock, deseribed under the heading, “Stone Industry.”

BibL: Repts. VIIT, p. 547; X, p. 618; XII, p. 399; XTIIT, p. 637;
Bull. 38, pp. 133-138.

STONE INDUSTRY.

Alum Rock Quarry. A deposit of siliceous shale oceurs in Alwm
Rock Clafion a few bundred yards above the end of the car line. This
vock is oceasionally guarried for local road uses by the City of San Jose.
The quarry was idle at the time visited.

BibL: Bull 38, p. 223.

Campbell Gravel Plant. The B. B. and A. L. Stone Company, Ria]to .

Building, San Franecisco, owns a hed of gravel and sand in Lios Gatos
Creek, 1 mile south of Campbell, alongside of the Peninsula Railroad.
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The plant was erected in 1912, and was in centivvons operation up to
the first part of 1919, when it was closed dewn, due o lack of constrae-
tion work, The deposit is said 1o he at least 80 feet in depth and is
inexhaustible, as the piy dng in the bed duving the veur are refilled
with gravel and sand in the wet seasous Dy the swollen ereek. The
material is mined by a slack line seraper which hauls it 1o the plant
alongside of the creek. Ilere it iy dumped omlo a grizely, the over-size
going to a Sturtevant mill, while the vndersize is passed through a
series of revolving sereens und washed. The washed and sized products
are then stored in bins, from which they are loaded directly onto trocks,
or railvoad ears. The water for washing porposes is obiaized from a
well at the property, and as there is a scaveity, after waghing it is
returned to settling tanks and re-uged.  The plant is operated Iry electric
power supplied by the Pacific Gas and EFlectric Cowpany. The dajly
capacity of the plant is 300 tons. E. U. Lel, district superintendent for
the company, 1s In charge of this and the Coyote plant. .

Coyote Gravel Plant. This plant, erected by the B. B. and A. L.
Stote Company, in 19138, is on Coyote Creek, § mile south of Coyete
Station. A spur track of the Southern Pacific Railroad is 1aid to the
property, which covers 15 acves. The gravel hed here is a few hundred
feet wide and about 12 feet thick. It is mined by a 70-ton oil burning
Bueyrns stean shovel and hauled fo the plant by an electric motor train
operated by a 3d rail conduetor. The plant, equipped with a gyratory
crusher, trommels, elevators, washing vats, ete., has a daily capacity of
1000 tons, and ig operated by eleciric power. Sufficient water for all
purpeses iz supplied by a well suuk in the creek. Sixteen men are
employed when the plant is operated at full capacity. For several
months (last part of 1918 and first part of 1919) the plant has been
operating at ounly part capacity.

Hillsdale Quarry, also known as the Gay Quarry, is near Hillsdale
Station, 3 miles south of San Jose, at the northern end of the San Juan
Hills. The rock is a finergrained, hard, metamorphosed sandstone, frac-
tured and traversed by clay seams and was formerly guarried for
macadam and concrete nses, The machinery has been removed and the
land is now used as pastare, Formerly owned by the Security Savings
Bank of San Jose, but recently sold to John B, Anderson.

Bibl : Repts. XT1, p. 399; XITI, p. 626; Bull. 38, p. 3%4.

Quality Sand and Rock Company, formerly known asg the Saratoga
Crushed Rock Company. G. W. , Baker, president; Wm. T. Mac-
donald, secretary; office 903 Firsi Naticnal Bank Building, San Jose.
This company owns and operates a quarry situated in Camphell Creck
Caflon, one mile west of Saratoga, just below Congress Springs. The
rock is a hard, gray, wetamorphosed sandstone, approaching a guartzite,
which has been greatly shattered, so that’it breaks up readily in small
angular fragments. The deposit is approximately 700 feet thick and
covers mwany acres. A bench is now being quarried 300 feet above the
road. The rock is loosened by blasting and then quarried by steam
shovel, which loads into cars hauled by electric power to the crushing
plant. Here it is passed throogh the usual equipment, consisting of a
gyratory crusher, trominels, belt conveyors, washing wvats, ete. The
crushed and washed products are then conveyed fo the storage dump



BANTA (LANA COUNTY. 227

below the plant. Two conereie Jined tuunels 3877 and 115 in length,
respectively, have been driven inte 1he bill nuder the dump and above
the loading hing that ave placed alonwside of a spur track of the Penin-
sla Bailvoad. - These ave egnipped with belt vonvevors, and steel doors
placed at Intervals along the fops ol the tunmels. Heoueh which the
erushed vocl is drawn and conveyed {o 1he leading lins.  Besides
erusbied rock, a siliceous sawd is produced which is gaid to be excellent
for conerete wl plaster vse, The ontirve plant is operated by eleciric
power supplied by 1be Pacifiec Gas and Bleetrie Company.  Twenty men
are employed, producng 350 cn vds of erughed reek daily.  Chas O
Bell is superintendent at the plant, whiel Lag been in operation sinee
1908, : B

Stanfield and Knowles Quarry. This ¢narry adioins that of the
Haratoga Crushed Reek Company, T mile west of Swrarogs, on a pre-
cipitous hillside, heing w coniimiation of 1be same hard metamorphosad
sundstone.  The roel is Toosened by blastivg, and lanled 4o the plant
alongsicde of the voud by a drag Jine seraper. Heve the rock is erushed,
sized and stored in the Joading bins, From which it may he drawn into |
ears or trucks,  Eleetrie power 3 vsed. The qniery hag been worked
for the past twelve vears. Three men are employed. Qwners, Jie Stan-
field and Dr. Inawles, of Los Gatos.

Stanferd Quarry. A deposit of basalt which ouferops on the
Stanford Fstate, one mile back of the mniversity, is quarried to snpply
crushed rock for macadans and bnilding porposes about the nniversity.
Some of the rock is sold to contractors, principally for road use, the
halance being nsed locally at the university., The basalt flow eavers
many acres. d the quarey 3w a civendar rut a conple of hundred feet
in diameler with a face 100 feet In bheight. It is equipped with a crush-
ing plant, consisting of a No. § gvratory” erngher, frounmel, bucket ele-
vator, small jaw erusher, Two eleetric motors of 40-hp. and 20-hp.,
regpeclively, are used to operate the plant.  Twentv-five men are
emploved. J. E. Hewsted is general superintendent, and F. Capperman
is in charge of the quarry, whieh iz operated by the university
anthorities.




