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September 30, 1969
Mr. Halcolm B,s Gould
HaW .GOhld & COos <
57 Pozt Streat %
San FPrancigsco, $alif.%4104

Dear Scotty:

Enclosed find the setna illuetrationsil didn't think the photos
vitvals

I hope I am pight in assuuing that the Basin Montera Tunnel Co.,
1 Dast 57th Ste,ie¥s i8 no longer in existences, If iy is,end still .
owng the Aetna,i am violating ethice in sendiang these illustrations,,
But since you ovtained the report in some wey,it scems like leaning®
over backward not to coomplete it with the mapsess lapse of 27 years
should,I thirk,be covered by the statute of limitations,

About 194% I turned over the Aetna consulting job te Frederick;
for the next 5 years myy work was largely confined to Mexico. Fran
wrote ‘a‘report in 1944,with many detailed maps and cross-sections,
pasin Wonéna peid for this yeport alsojif they no longer exist,1
think it weuld be perfectily ethical to try to get i3 from Mary,as-
suning ehe has a COPYe

yiease let me know who now ownaf the Aetnaj;maybe HyW.Gould & Cos
Goés,in which case all ig U4Ks what I suggest you do Ls,rap;oduca
my iilustrations,stock them your copy of my veport,return the origi-
naks to me,and let every one assume they were in your copy waen you
acguired i%.

Tap ‘e light

Bdward Wieser
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SAN FRANCISCO, CALIFORNIA
PHONE SUTTER O416

fugust lsg 1944

lr, Gerald Sherman

Basin Hontana Tunnel cmpmg
1 Bast 57th Street-

Hew York, N. Y.

Dear Hr, Shermansg

Here is my re on the proposed dismond drilling
gmm for the Aetna s Hapa County, California. This
smtamplaumm” s 1t is merely a presenta~
tion of some of the ore possi t:uthnsnightbepmby
mesns of dismond drilling. Most of the geologic background
for the conclusions reached is the result of & study of Ed.
¥isser?s work, plus my own observations at the property. £
composite mfanaanﬁ underground plan map is snhnitted here
mmnmmwﬁtmwmmf&m&
shown on ¥Wisser's map submitted with his report Hay 1942«

The maps a2nd sections are somewhat selfeexplanstory
and present the situation much better than words, so I'll not
overdo the description. Lines drawn on the 200 scale plsn map
and on the 200 scale longitudinal pro um show maﬁm
of the cross-sections., The cross-sec plan
map show the positions of the proposed érill mgm

A 40 scale plan of the Ho. 9 level shows some of the
xa idrill ha}.u. It elso shows the position of the large
eross~-section drawings (1"=10%) of the Ho. 9 Level drift.
M%&amm&rﬁlm% inclusive, and are on 4
sheets of paper attached herewith.

Up~to-date plan “miteﬁcu maps of the New Pope
wrﬂn;sanalm;tﬁam the The west vein ore shoot

probably contains 1,000 to 2,000 tons of 5§ to 7§ ore between

the surface and 25 hh&umm‘llml The position

of this vein with t to the other veins on the fetna prop-
erty is shown on the sczle plan map.

The New Pope a2nd Lower Pope u&maraparmclia
strike to the Star Mzmmmmum parallel
in strike to the richest and most productive part " o Eitver

Anmhﬂsc!tk:alémsamﬁﬂwammm
in the Ho. 9 level ahm that the S8ilver Bow ! nze” oreshoot

isalang;mﬁat mgzmmtismtmhim by pre-
ﬁmultmlﬁnsef mmm. The Wﬁm

?




Er. Gerald Sherman
Basin Montans Tunnel Company
Page 2 iugust 18, 1944

The recent reopening work in No. 9 level showed considerable
shearing and evidence of faulting along mcmootthodm‘;
Cross-section E-E' is & sectien the fault itselfl

because the strike of the fault and uume:mnimm
5ot the same, the ap t aip of the footwsll contact of the
i&uahemmm M’i:mtﬂutmdﬁm The hanging
wall of the is the fezult-vein zone. Where the Silver Bow
vein was flst (in the fault zonme), it wes wide and rich. So now
it appears that the narrow and lower grede ore slong the steep
mtef&eé&hmtm&ismtm&em&amsmem The
main ore structure is spparently the flat fault zma Proposed
dismond drill holes #4, #5 and are designed to lore the
feult-vein zone where it could be rich ore. Holes #1, #2 snd #3
mﬁesimdencmgmthaaikammmamlmmmmt
is under the dike directly opposite the places where the maln ore
shoot was very rich,

, Holes #1, #2 and #3 are to be drilled from undere
ground in & nnel nesr the & Silver Bow stopes. They should
'yrmuy h. ahent 455 ft. each. sahs #1 and #2 will be to test
the footwall side of the dike directly opposite the most productive
part of the Silver Bow stopes on the hanging wall. The drill will
be set up at the old winze station and stope on the No« 9 level.
Hole #3 will start froa the Nos« 9 tunnel in the hanging well) of
the dike so that it will explore the Silver Bow vein just southeast
and below the old stope. m:m«m&mmaxm&eﬂwm
taetmli sﬁaet#:had&h:

wused Hole #4 should be drilled from th—a pert.&z of the
Upper S umels it will be sbout 400Y long snd will
mﬁ:fm&aﬂi:ﬁ-ﬁﬂummun&mbythnm
fault that spparently made the bonsnza on the hanging well side
of the dike. Cinnsbar has been mined well within the dike &t
this tunnel and has been found on the surface on the footwall side
of the dike. If the flat fault othesis is the correct one,
Mamﬁiaakturmm ﬂmd&z

raai.!: Mc%nwm@wﬂnmm&mm"rm
ﬂﬂmﬁﬁemxmrﬁa&tmumm&mmm some
brecciated dike ore. The ammmmmnm-
t;ﬁmﬁmtaﬂihw ﬂﬁmﬁmmmm
8 ore.

mtummtﬁmzmtmummsﬁﬁhm
into the area to be explored by these holes would revezl far more
valuable information. :



Hre m;ga Sherman
P&m 3 August 18, 1944

[wg _gther holes should be considered in the area hetrm
aadmmgstmﬂwsnwrm
pamm;rly if Holes #4, #5 or mmgmt. Pu'ﬁsp:
2 hole on the line of cross-sec ma, r to the positiom of
Hole #4 or #6 should be on the progrem.

Mﬂdm ﬁnh #8 and there 1 total
of 2 z M‘ . ﬂ%n m.r'ﬁ.m W heies of

.&beut B%ft,mmm 4lled from undere
'gmmdtﬁtﬁmmthsh;? evels. 2 nining Wmm
about $9,000. aveilable for this drilling, ahmt §7,000, Tor
underground exploration, or & total ar a.mt $16,000. to carry out
the whole program outlined, including und temﬁ aplontim in
place of Holes #7, #6 and #9.

Yours truly,

FPsET
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DOMES Aetna Hg, Calif.

Thick sil1l of serpentine intruded in Franciscan ss.,with subordinate
chale and chert horizons. The whole folded into short and rather wide '
anticlines and synclines,trending NW. Frobably in Pleistocene,series of
domes superimposed on this older folding. Apex of major dome N of mine,
latter on S flank. Formations dip SE,S,SW. Major veins radial fissures,which
were invaded,lst by basalt dikes(Silver Bow,Phoenix),next by solutions
making silica-carbonate rock, finally by Hg solutions. Most ore in silica-
carbonate rock, ex-serpentine.Brittggshattered. But brittle ss broke well
between soft squeezy shale horizons. Near trunk channel.

Star vein system consists of concentric and radial cracks on a local
dome .

Main veins also seats of strong though probably hindered fault movements
+to crack tough basalt and silica carb.rock. Ss OK if near major channel.
Wide veins in silica-carbonate rock pinch to mere slips in serpentine.
Silica-carbonate ore: HgS coats fragments of the breccia,fills seams within
the fragmentx.If shattering did not reach stage of fragmentation,irreg.

stockwork.

Veformation mainly by vertical uplift. Howeeger, seems to be a post-basalt
thrust fault which had some control over the mineralization.




Aetna uicksil M1 - { | : i :
cksilver Mine,Napa Co.Calif, CR Franciscan ss,with subord-

o s -
inate shale and chert, Complexly but not very sharnly folded into short
v folde & ¥ 3

wide antieli i NW
anticlines,strike NW, Just above these beds are sha ing for the

most part in their fold i i
: folding is a great sill-like serp.,mass,the SE end of

a band of sery Xtendi 1 o W A S
Pe eXtending 9 mi.NW of Aetna alone the llayacmas Hg belt,

it the W border of the Aetna district is a large basalt or db,dike cuttine

" : v S ; .
the s erp,sill and other rocks mentioned,The largest producer, 3ilver Bow |

vein, formed in brittle crushed ss.along the E side of this dike,Smaller
bagsalt dikes (premineral) invade some of the main fractures,e.g. Phienix and
‘
S3tar veins.
Probably in the Pleistocene simple uplift effects were imposed on the
earlier folding;this later deformation is closely connected with the for-
mation of the Hg ore bodies, The sediments and the sill were uplifted to

form a dome or stubby anticline whose apex lies north of Betna ground so t

that the S portion only is exposed at the Aetna, The Silver Bow dike intru-

ded a tension fissure formed by the uplift,followed it is thought,closely
by the Hg mineralization depositing along the Silver Bow,Pheinix and lorey

veins,alsd tension fissures, The Norey,Star and other fissures formed

in eonnection with the local dome shown, on a nose of the main anticline,
Mineralization in two stages:l, silica carbonate rockj;2.cinnabar,

.
1

with sparse pyrite,marcasite.

Extreme 6']9,'7% €rma )’ recent o5-e 7\//—3{




April 29,1943

Basin Montana Tunnel Co.,
1 East 57th Street,
New Yor'kg N.Y.

_T_e_ EdWer Wisse!‘, _p_r_cg

To professional services, examination of Aetna Mine,

March 30"&]’)1'11 15‘3,1943} 3 days @ '$50.00..-...-.......$I50.00
Preparing report and map, 1 day in office @ $§25,00.ees. 25.00
Expenses per itemized account enclosed.ssssssnsessssss _10.27

L




-

Expense Account of Edward Wisser with Basin Montana

Tunnel Co.

April 3,1943 Wire to RichardsoN.scscsces$0.95
12 :

29
29

. " Shemnoooqvcoo.o-ooll'.94
White prj-nts..‘............. 1.30
Alrmailing 2 reports,misc.
postage..........-.......... 1.03
Bus tickets to St.Helena,
meals.....‘......,.......'. 4.05

$19.27



August 19th,1942

Mr. Allan A, Ryan’ Jro,
1 East 57tvh Shreet,
New York, N.Y.

To Edward Wisser, Dr.

To professional services,examination of Aetna mine,

ﬁug’;uSt 15th, 1942....QC..".0‘.......‘0.....'.....D....$50.00
BExtra gasoline (10 gallons furnished at Aetna)seccessese 1a10
Breakfast.......-....-.u...-.....-.--.............-.... 0055

Dinner..."...".....0...0...'.........'...-.l.....'... 1.15

$52.80




EDWARD WISSER
MINING GEOLOGIST
533 CALL BUILDING
SAN FRANCISCO

TELEPHONE GARFIELD 4676

August 19th,1942

Mr. Allan.&. Ryan, JP.,
1 Bast 57th Street,
New York, N.Y.

To Edward Wisser, Dr.

To professional services,examination of Aetna mine,

KOgiit TBER, BB voich s sio's tue v sanshiaineedeisnsss s PODWCO0
Extra gasoline (10 gallons furnished at Aetna)eceeecee. 1410
Breakfast...........-..............-........-.....-.... 0055
DINNe T . e iicocsonssosonsescessss

® 9 & 0 9 00 99 &8 00 ° 0 0 e s S0




December 29th, 1942.

Basin Montana Tunnel Co.,
1 East 857th St_..
New York, N.Y.

To Edward Wisser, Dr.,

To professional services, exsmination of Aetna Mine,

December 1Bth to 19th,1942, 3 days @ $50.00ccececcccees«$150,00

Expenses, per itemized account enclos@G..ccescessscacess 21.25
2

Note: I expect to be in Mexico through January and possibly
February; for this reason I should be obliged if check were made
payable directly to my cormerciasl account at

American Trust Company,

Telegrgph Avenue Branch,

Telegraph Avenue near Bancroft Way,
Berkeley, Calif.,

sending letter adviising me of same to 533 Call Bldg., San Francisco.




EXPENSE ACCOUNT OF EDWARD WISSER WITH BASIN MONTANA
TUNNEL CO.

Aetna Trip, Dec.17-19,1942.

Dec.16, Ticket to St.Helena..........$l.‘9
170 Breakfaﬂt..oooooo.-.cco.o-ooo 0.57
Lunch (with Richardson)eeceeces 147

Misc. phones, wires, postage.

Wire, Kay 4 1942....0-...oo.oooo-oooa 1.32
Aﬁg 11.......0..00.0.0.0000‘0.. 3038
. Aug.QO FHoXessonsssnsssnsvnansss Ss0A
a " Denver re locomotive.ses. 145
- Date not noted, X iinnowssesacs 5.44
Paid Postal Telegraph,Sept.28,tracing

wj-re............l..00.........-‘.......... 1052

Phone Richardson NOVOQG..........Q....n-oo 1 35

i - Dec v.....'.'............

$2 1.25




EDWARD WISSER
MINING GEOLOGIST
533 CALL BUILDING
SAN FRANCISCO

TELEPHONE GARFIELD 4676

November 23rd, 1942.

Basin Montana Tunnel Co.,Inc.,
1 Bast 57th Street,
New York, N.Y,

To Edward Wisser, Dr.,

| oy
To professional services, visit/giizzzzg:;;;;;::>

November 1lth,19420.¢c-I..O..O..o.."..0..00'....'00.-'$S0.00

i




Qctober 13t, 1942,

Mr, Allan A, Ryan Jdre,
1 Bast 57th Street,
New York, N.Y.

To EBdward Wisser, Dre

To professional services at Aetna HMine, Sept.22th and
zgth,lgé}-?;’ two (13,\]5 @ 55500000000--1.0.0«.0-0.0t.ntct.-ooocgf-looooo
Bus ticket to Ste HoloNfeesoossssssessosssnssnncssssosense Cedd




———

May 14th, 1942,

Mr. Gerald Shérman,
Palace Hotel,
San Francisco.

Dear Ky, Shermang

Pursuant to vour request I submit statement of account
for my examination of the Aetna Mine, Napa Co., Calif.

To professional services, fee for examinatioNeseess««$1000.00
. ” o strip to nine,May 11-18,1942.. 100.00
Expenses as per itemized af0oUNt ssanvssssssnsensossse 287 .53
Previously received from A .P.SCott.eccccecccccoccssces 250.00
Amount d\leoooo.oo-coooooo.o..oo.oo..oo.o-..-o--oo.-.o$II3,.53

Since I shall be travelling in Mexico for the next several
months, out of touch with mail, it would be appreciated if check
fér aboWe amount could be made in such a form as to permit its
deposit to credit of my account, directly, at the

American Trust Co., Telegraph Avenue Branch,

Tdlegraph Avenue near Bancroft Way,

Berkeley, Calif,

3 Yours very truly,
Edward Wisser

Enclosure: Itemized expense account, %ime put in, etc.
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EXPENSE AGCOUNT, AETNA EXAMINATION, MARCH 28-MAY 2nd , 1942,

Car mileage. 580 miles @ 5 cents per mile.....-.-.....;QQ.OO
Bridge tolls...................'..............'......_. 2.45'
Supplies’ mine..................'..................... 11.28
Repairs to car'.......’......'......-.....'.'....'...... 5.85
Board’mineoooooooo...ooooooo.ooo...oo-oo.oocooooo.ocoo 37 « 50
FilmS, phOtOS.......................-..-....-......... 4,14
white printa.....'........O..........'........'.‘..... 4.78 v
Office Supplies.......-.--..--..--....-.......---.-..o 4,50
Phone C8llB8cescscesescevossceccessenscnsossosesoscsessoss 1.80
Palid J.F.Knappglaboro....‘......--....-.-..-o......... 779
Field assistance, 18 days @ $10.......................120.00
office assistancettyping,voloring maps €tCesesscssssee 57.00
I'-&ilin{’; reports to Mr.R’yan and Mr, BC0tLecossovsnsnnne 1.48

: « 03

Time spent at mine, 14 days; in office,
17 days.

Vouchers accompany more important items, Two transactions
are not includeds check for $100 sent by A.P.Scott for reppening
No.8 tunneli;this was deposited in my account and an equivalant
check, herewith submitted,given J.F.Knapp. Second, check for
$80 sent me by Scott for wages,surveyor's helper. I deppéaited
this also in may account, but since the sum of $7.75 was expended
by Knapp in his attempt to reopen No.8,over and above the pesvious
$100 given him, I settled accounts with Knapp with a check for
$87.78, which accounts for the item of $7.75 on above expense
accounﬁé Cancelled check for $87.75 has not yet been received from
the bank. :

Edward Wisser




EDWARD WISSER
MINING GEOLOGIST
533 CALL BUILDING
SAN FRANCGISCO

TELEPHONE GARFIELD 4676
KEay 2nd, 1942

¥y, Allan a. ?yan, i?ro’
1 Bast B7th street,
Hew York, New Yorke.

Dear 3ir:

Pursuant to your request, transmitted to me by Hr.
AP+ Soott, Chatsworth, California, I have examined the
aebtna Quicksilver Hine in Napa County, California, and

submit herewith a report covering the results of that
examination,

Yours very aruly

Edward zisser



SUMMARY STATEMERT.

The Aetna quicksilver mine, Napa County, Celifornisa, lies at
the southeast end of the highly productive MHayaomas quicksilver belt.
The Aetna, discovered in 1854, has produced about 70,000 flasks of
gquicksilver, which at present prices would have yielded the respect-
able amount of $13,000,000 gross.

A great serpentine sill lies sbove sendstone and shale, The
gountry has been feulted in recent geologic times end dlkes of basalt
have coms up along the faults, The prineipal ore bodies so far found
made along two of the major faults, both of which are hooompaniod by
basalt dlikes.

The major production took place when quicksilver brought lecw
prices and reduotaon methods were crude compared to those of todaY.
It is thought likely that considerable ore remains exposed in the
mine, not commercisl at the time 4t was found, but capable of yield-
ing a profit at present prices, Purther, extensions of known ore
bodies should yield ore, and chances exist for finding virgin ore
bodies, both close to old mine workings and elsowhere,. .

Trmediate development of the Aetna mine is recommended, provide
ed some gvs.odo t08100,000 is set aside for the jobe There is a fur-
nace plant snd other equipment on the property, and this materlially
reduces the capitsl investment requiredj but owing to the scattered
dtstribution of the areas to be developed, many of them deep in the
mountain, the Aetna is not e poor men's mine,

4 broad plan for exploration is developed in this report. de~
teils to be worked out when the mine workings are again mede

accessible.
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REPORT ON THE AETNA QUICKSILVER MINE

NAPA GOUNTY, GALIF,
IB?ROBUGEIOS.

The following report is based on a stay of 14 days at the
property, Maroh £9th to April 19th, 1042, Additional information
was kindly furnished the writer by Mr, Prencis Prederick, mining
geologist, and Mr, G.N. Schuette, mining engineor, both of Sen
Prancisco, as well as by several miners who had worked, during
past yeers, in portions of the property now inaccessible. Some
dats were segured from published and unpublished reports on the
Aetna mine, Before end during his stey on the property, the writor
had the aid of Mr, George I. Barnett, of Berkeley, Caslifornia,
who resurveved sll accessible mine workings and set a number of
surface points which facilitated the geologlo mapping.

The objeot of the work was to decide whether the Aetna, sn
old and prnﬁuutﬁo nine, was worth reopenings and 1if so, to nélaet
the cheapest and most feasible method of exploration for new ore
bodies. Since the Aetna mine appears to offer decided chances for
ore, the following report is ohiefly concerned with s broad: schéme
of exploration, The two weeks spent at the mine were sufficient
only to block out the main features bearing on possible ore, and
feow detailed recommendations mey be given név. If operations are
started, inspection of workings made sccessible will sﬁzdo the
detailed exploration.

LOCATION, TOPOOGRAPHY, HOLDINGS,

The Aetna quiekailvor mine 1ie6s in the extreme northwestern
portion of Napa Countys I is reached via Napa and St, Helena (on
State Highway 20) and Pope Valley, a smell town 10 miles north of

w)e



St. Helena, with which 1% is conneoted by a fair mountain rosd.
The mine lies some 6 miles northwest of Pope Valley and adjoins
Aetna Springs, a summer resort, Pope Valley is connected to the
mine by unsurfeced county road, in fair condition, The total dis-
tance by highway from San Prancisco is about 90 miles,

The Sopography is not rough but the relief is considerablet
sbout 1100t difference of elevation between the lowest point on
‘the property, in Aetna Oreek, and the highest, on the Silver Bow
Ridge (see Photo 6, at end of report, where Aetna Creek lies Just
to the left of the left foreground and Silver Bow Ridge forms the
right background). Brush is heavy and hinders prospecting. There
18 considerable tivber, largely pine, in the higher country in the
southwest portion of the property. A spring in this area supplies
water, appsrently in ample quantities throughout the year, for
domestic purposes, furnace plant, ete. :

The property consists of § patented mining claims: Silver
Bow, Phoenix, Red Hill, Pope and Washington. (See Geologic Plan of
Surfate), These are almost exclusively located in Sections 2 and 3,
T9NH,R6W, Hy Dy By & My In addition, 160 acres are owned,
apparently patented sgricultural land, in Section 11, seme Range
and Township, This parcel lies south of the Washington Claim, and
consists of the following blocks in Seotion 1l: NE 1/4 of NW 1/4}
NW 1/4 of WE 1/43 8 1/2 of N¥ 1/4. 3

m property is known as Aetna Quicksilver Hines Consolidateds
there are 85,000 shares, of which Mrs, Charles A, CGray controls
12,504, Nrs. D, S. Llewellyn, 12,496,




HISTORY, PRODUCTION,
The Aetna mine is said to have been discovered in 18541.

.1. Walter W. Bradley: Quicksilver Resources of California.
California State Mining Bure le 78, 1918, 77,

It passed through a number of ownerships, but from 1868 to 1899
maintained s remarkably steady production, usuaslly in excess of
1000 flasks per year; pesk production took place between 1893 and
1899, when the average output per year exceeded 3500 flasks. Only
8700 flasks are recorded between 1900 and 1928, A few hundred
flasks, probably, have been produced since 1920, The total recor-
ded production 1864-1929, is 63,860 flasks®, and since production

C.N.Schuette: Quicksilver, U.S. Buresu of Mines Bulletin 335,
1931, Table 12, 141-142, "
figures sre combined with those of the 0athill mine from 1881 to

1883, the total production of the Aetna mine is probebly not less
than 70,000 flasks. ) |

For our present purpose, it would be of interest to know to
what extent esch working place contribﬁtod to this aggregate pro-
duction, Unfortunately, the history of the Aetna mine is known in

but a fragmentary way. According to Becker® the Phoenix vein (see

3¢ George F. Becker: Geology of the Quicksilver Deposits of the
pPacific 810pa. U«Se. Geological Survey, Monographs XIII, 1888.

2M1-374.

Goologic Plen of Surface) had been the main producer up %o aboub

18687, The original Phoenix ore body outeropped (site of present
Phoenix glory hole) and was followed down from the sufface 180}
v -




it yielded 17,000 flasks of~quiokallior which at present prices
would be worth three and one quarter million dollars gross. This
ors body gave out in depth but at the time of Beckers visit ex~
ploration below it was ylelding further ore. '

In Becker's time the Star or Stary dopésit (see Geologic
Plan of Surface) had yielded 5,000 flasks, The workings had reached
a depth of 400! from the surface and were still in ore, At this
period the Silver Bow (see plan referred to) was apperently still
in tho'dovalopnant stage for Becker gives no production figuiea
for this vein, Later the Silver Bow was to prove the most impor-
tant producer of the mine, |

Exploitation of the Silver Bow ore body must have taken place
mainly between the time of Becker's visit (about 1887) and 1901,
when the No. 9 Tunnel (see Composite Plan of Underground Working)
was allowed to cave. The period 1863 to 1899 wes the most produc-
tive in the history of the mine (see above) and the bulk of this
production seems to have come from the Silver Bow ore body. In
1903, the date of Forstner's, the Aetne mine was idle and had been

4. Wm, Forstner: The Quicksilver Resources of California. State
Mining Bureau letin 27, 1003

for several years. Becker barely mentions the Washington ares

but Forstner mentions a good body of ore teken from the Washington
ah@tt. presumsbly in the 'nineties.

There is here a gap in the record. According to Bradley (op.
eit.) in 1910-1912 lessees made s smell production cleaning up
eround old furnaces and retorting sorted ore, Between 1913~1015
Bror Soderhjelm, a lessee, atbempted concentration of material

-l -



from the mine and some of the old dumps, thb concentrates
being retorted, In 1918 D.S.Llewllyn acquired the netna. From
1915 to 1917 the concentrating operation was taken over by
A«Ae Gibson and aoaﬁciatea. Other lessees appear to have been
associated in a way not clear, During 1917 the 60 ton Scott fur-
nage was rehabilitated and c¢oncentration discontinued, Furnacing
probably continued through 1918, During this war period at least
some of the production was coming from No,7 and No.8 levels on
the Phoenix vein aogording to miners who worked there at the time,

In ¥arch, 1918, the present company, The Aetna Quicksilver
Mines Consolidated, wss formed by Charles A. Gray and David Llew-
ellyn, after 1918 production wes negligible untii 1926 when oper-
ations, presnmably e lense, resumed and continued until November,
192%7. another lessee operated the mine from September, 1929 until
april 1930. about 1954 Bumstead worked the Star vein finding some
new ore in the upper horizons, Shortly before 1938 a lease was
obtained by Joe Garcia to run for eight years, In 1938 this lease
was assigned to J.F,Knapp and, I understand, it has just been
terminated, Knapp worked the Pﬁoonix glory hole, greatly enlarg-
ing 1t, and atbtempted to concentrate this materisl, Other then
this no serious mining has been done since Bumstead's time,

The history of the Aetna mine is thus long and complicated.
No large scale scheme of exploration has been carried through
‘since last century. nuring‘tho days of such major exploretion
the mine wes a steady and important producer; and even the subse~
quent smaller scale operations are said to have been for the most
pert profitable, The later operations were evidently conducted
with insufficient capitel to explore the Aetna on the scale which
the nature of its cccurrence roquiros;

-5=




GENERAL GEOLOGY

The principle rocks of the erea sre uMﬁa of Franciscan
(upper Jursssic) ages These consist predominently of sandstone
with subordinste shele and chert horisons, These beds sre complex-
1y but not very sharply folded into short and rather wide anticlines,
the axes of which trend northwest, Lying just sbove these beds
and shaying for the most part in their folding is en enormous sill-
1ike mass of serpentine (probably lower Cretageous in age). For-
stner (ope. ¢it.) on his map of the Haysomas Quicksilver District,
shows the Aetns serpentine £o be the southeast end of s grest band
of serpentine extending far beyond the Oreat Western Mine
nine miles northwest of the setna. In the southeastern and south-
western portions of Aetna ground are patches end larger areas of
rhyolitic flows,probebly Pleistocene in age,and which appser to
repraesent the northeastern margin of o l;vgo volecanic field, In
gnd west of the Silver Bow ¢laim (soe plan of surface) is a large
dike of basalt or diabase which cuts across the serpentine sill
in a north-south direction, The Silver Bow vein formed along the
. eastorn contaot of this dike, Smaller dikes of basalt intruded
along some of the principle fractures of the ares, notably the
Phoenix and Star vein-sones, The age relations of the moneu
flows on the one hand and the basalt dikes on the other have not
been worked out, but judging by other similar districts the dikes
are probably younger than the flows and represent, together with
 hot springs (Aetna Springs just south of the mine) the finel
manifestation of igneous activity in the district., Quisksilver
mineralisstion seems closely linked in time, ns will be shown below

with this basalt-hot spring ph‘a.u.
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STRUCTURE, MINBRALIZATION. QUICKSILVER ORE.

The complex folding of the sediments referred to sbove took
plece long before quicksilver mineralisetion and hes no direct
comueation with the latter, Long after this folding, probebly in
Plesstocens or recent times a simpler type of deformation took
place, snd this deformation was very closely connected with the

formation of quicksilver ore bodies, This second deformation con=-

sisted of simple uplift. The sedimentary beds, the serpentine
8111 and probably the rhyolitic flows are uplifted to form a dome
or short enticline, The apex of the dome lies north of setna
ground so that the south flank of the dome only is exposed at the
fotna z;ino. pisregarding minor foldings, the genersl dip of the
beas and of the serpentine sill is toward the southwest, south and
southoast in Aetne ground, as shown on the sccompanying Structurel
Bape

The effect of doming 1s to streteh the rocks domed and %o
fissure them in stretching, The Silver Bow, Phoenix and Norey

voins are believed to represent fissures formed during the doming.

a8 the fissures were opening dikes of basalt came up along them,
the most notable being the Silver Bow dike, Faulting, also took
place slong these fissures, The sarlier movement was probablb

in the direction of dip, while the latest movements, as recorded

by striations were nearly horigontal.

¥ineralization appears to have taken place in two stagen,

The firat stage was marked by the formation of syein=rock” In the
gerpentine the vein-rock consists mainly of "silzoa-oarbc:mg_e rock}y

a fine grained, intimate mixture of opnl,_ohalcodony. coleite
o '



dolomite, iron oxide and remnants of altered serpentine, While

' ’ silica~carbonate rock is developed te some extent sverywhere along
the base of the serpentine sill, and therefore may have formed
at any time after intrusion of the sill, its mein development is
along the Phoenix vein gone which ¢ufts the serpentine sill, and
along parallel zones also within the serpentine, The time of
origin of these zones of silica~-carbonate rock is therefore thought
to corraspond more or less closely with thet of the doming and
fissuring described,
The seaond and the commereially important stage of mineral-
ization consisted in the deposition of cinnabar, The B8ilver Bow,
Phoenix, Star, lorey and other fissures (see Plan of Surface and Un-
derground working) formed the channels up which the gquicksilver
; solutions rose, The time of entry of these solutions is believed
. to have been very shortl  after intrusion of the basalt dikes. The
surface at that time probably differed little from the surface
of todaﬁ. As pointed out to the writer by C.N, S8chustte, thes bas-
alt dikes, during the period of quicksilver mineralgaatinn. had
probsbly coolsd near the surface but were still hot atb depth, The
mineralising solutions, rising along the trunk channels, carried
quicksilver snd sulphur with tham so long as they werée hotj when
they coolad they dropped their load and deposited cinnabar in
places that provided suitable openings for depositions Where a
basalt dike bordered a trunik channel, as with the Silver Bow and
in portions of the Phoenix vein the cimnabar wes ept to deposit,
near the surface, within the dike itself, because the dike being
" cold was brittle and tended to shatter under the influence of
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fault movements that seswnm to have sctompanied the mineraligation,

The shattering formed openings in which the cinnabar Gbuld deposit
snd the ecld dike served to eool ths solutions,

Cinnabar occurs along fracture faces in bssalt in ths upper
S8ilver Bow workings end in the Phoenix workings, which latter are
all relatively close to the surface. At greater depth, the thick
Silvér Bow dike was probably still hot when the guicksilver solu-
tions rose slong the Silver Bow fissure, for as Schuetie points
out, the Silver Bow ore at depth seems to have avoided the dike
snd made in the sandatone hanging wall at distances from the fis-
sure that inereasse vwith increasing depths

The assoc¢iation of basalt dikes with productive fissures ab
the Actna mine is strikiﬁg, go wuch so that miners there have used
the presence of basalt as an'indieation of’ ore nesy by, The Silver
Pow vein borders on the the major basalt dike of the region. The
narrow end apparently unconnected basslt dikes along the Phoenix
veln outeron abpoar to unite to form a wider, continuous dike at
depth, One or more basalt dikes intruded in places within the Star
vain-zone and’appoar to have localiged some of the ore, Fissures
intruded by basalt dikes must have cut deep into the erust since
the source of the basalt lay deeps use of the same fissures,
almost exclusively, by quieksiivar sclutions suggests a deep origin
of the cinnabar and s source close to that of the basalt,

The orenings in vhieh the quiecksilver solutions that rose
along the trunk channel dropped their load were formsd uainly by
shattering of brittle rock, 3ueh rock could be basalt where suf-
ficiently cool, 1.8, near the surface; or siiica-carbonate rock
derived from serpohtino; or sandstone beds, In geheral gilica~-car-
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‘bonate rovck was a more favorable host-rock for ors than sandstone
because 1t was more brittle and shattered better, Thus, ths Wash-
ington vein at and near the surface (see OGeologic Plan of Surface)
lies in serpentine {the rhiyolite In that aerea 18 a mere skein) .
According to Forstner {ope ¢it,) the washington veln carried good
ore in the serpentine, but was barren in the underlying sandstone,
Again the inown productive segment of the Phoenix vein iies in
serpentine largely altered to silica-carbonate rock (see Composite
Plan of Underground Workings). *rhn Phoenix vein where cut by the
Ho. O tunnel 1fes in shale snd sandstone and is barren there bsgause
‘ghese softer rocks falled to shatter; instead they were squeesed
into thick and impervicus gouge, Other filssures in sandstone and
shale at the Astna nmine are usually unproductive for the same rea-
son, ‘

Under favorabls circumstances, however, geod ore may occur in .
the sedimonts, The Silver Bow ore uﬁ the level of ﬁo. 9 tunnel
appears to 1le wholly in the sediments some dlstence east of the
8ilver Bow fault, the trunk channel up which the quicksilver sol=-
utions rose, The sediments here consist of fairly brittle sandstone
bads between intensely squeesed lavers of shale, and both shale
ant sandstone have been deformed, probably by movement on the
Silver Bow fault, While the soft shale deformed by squeesing, the
brittle aandéuom deformed by oracking and the small fissures 80
formed were filled with cinnsbar in sufficient quantity to make
‘the productive Silver Bow lower ore bodye.

®ith some veins in ssendstone, scute-angle intersections appear
to have localised small ore bodies because such places especielly
favor shattering, The Star vein-sons as exposed in o, 9 tunnel
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consists of s set of complicated branches, one branch Jolining the
next st an scute-sngle (see Composite Plan of Underground %orkiﬁgi).
f number of‘amall ors bodles were stoped from the Ho, P tunnel '
levei. and practically without exception they weve found at acute-
angle vein Jjunetions, The complicated Ster frecture system seems
olosely connected in origin with the loeal dome shown on the strue~
turel mep facing pege 7« The prooess of doming sppears to have
tuéniahod the deformation that shattered the rock at the acute-
angle intepsections of the Pissures, i
Areas of intense hydrothermal alteration wmay have favored ore,

both in baselt and sandsBone, Both these rocks become to a certain
extent porous under such slteration, Ore sosn slong the outerop

£ the Silver Bow vein north of Aetns ground appesars %o be a dis~
sem&naszcn of oinnabar grains in the pore spaces of bleached and
alteresd basalt, SBandstone seen in the 81lver Bow workings near the
foce of Mo, 9 tunnel is hipghly altered end thae oinnaber 48 %0 a
cerbtaln sxtont 1 pregnated through it ae mimbe mraina, Sach

highly eltered areas are confined to the vieinity of major fissureses

To aummhriae. the malor ore bodiss of the Actna mine oceurred

in or near the principal fractures of the ares end in rock that
contained openings for depositicn, Those openings were {ormed nplnly
by shatbering end eracking of roek slong the channel-fractures, Only
strong faulting could shatber tough end homogeneous rook like

busalt and siliaa-cerbonate rock. The Siiver row and Phoenix velins,
‘where such rocks were shahtoéad, are along She two major faults of
the area. Less intense movements could oreck sandstone beds,
espacially where they are not too thiock and lio baetweon layers of

¥ ke




soft shale, but sandstone ao oracikesd seldom carries ore except

in she vicinity of s major fissure, However, acute local doming,
more sllied to folding than %o feulting, sesms responsible for the
formation of the comnrlox Star fracture gone, for no nejor fuult is
known in ';!xis. aregs

mxeopticnally even squaeged shale may carry ssall lenses of
ore, In the Pope workings intensely deformed shale next to a falrly
strong fault carried saéaral small ore bodies.

¥ost of the ore mined during the perlod of major produstion
was undoubtedly hipgh grade. A Scott furnace was used during these
:;réara and probebly none of the ore furnaced carrisd less than 10
ibs. quicksilver per ton, The area from which the seventeen thou-
sand flasks were obtained in early opsrations from the Phoenix
vein (page 4) is so smell that this ore body must have been very
rich, The richneas of the s!lvm.- Bow ores bodies 1s common report
and the small but rather oloaolywmm ore lenses 1n the Star
area are sald to have ylelded 18 flasks a day at tima.vhm thelir
ore was passed through the rotary mm«. whose oapaony probably
varied between 50 and 75 fons of ore per day.

The ore carries but sparse sulphides, meiniy pyrite and
marcasite, so that 1ittle difficulty in excess sulphur may be
snticipated in furnace operation, Ore found in silica-carbonate
roek or frosh basalt may be expected to yield 1ittle dust in the
plant, but ore in soft, altersd sandstone or basalt might dust
considarably in treatment, .

The p#inciples of ore localimetion brought out in the anu
Atscussion ore usad in planning the exploratory work dascribed
below,
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DESCRIPTION OF MINE WORKINGS, xuosn ORE BODIERS
AND PROSPECTS.
Refer to Geologic Plan of Surface and Composite Plan of

Underground Workings,

Owing %o tﬁn gontle southeast alope o; the 8ilver Bow ridge
(Photo 6, which views this slope nearly at right angles) excess-
ively long cross-cut adits were neseded to tap the 8ilver Bow ore
bodies at depth, No.7 was started So exploit the Phoenix vein,
‘and followed that vein for 2,000, at whieh point it was turned
northwest and driven straight to the Silver Bow vein which it
followed for sbout 1,000' northeast. The distance from the portal
of Noe. 7 to whore that tunnel ouc; the Silver Bow vein is 2,300}
This éunnol is now caved at a point 900' in from the portal; 1n'
1920 it was open to the point where it left the Phoenix vein,
£2,000' 4in from the portel. It has been innccessible beyond that
| point for many yearss

The No. 9 tunnel was started to explore the Star veins at
‘depth, eutting this gone sbout 1,000' in from the portals later
Noe O tunnel was extended northwest as a drift elong the Korey
vein; finally it was extended nearly 2,000% still further north-
west to out the downward extension of the Silver Bow ore bodies
developed from No. 7 level 200' above No. 9, No. @ tunnel is
open to the old workings on the Silver Bow foin.'uhieh however,
are mostly caved. ,

Mo.2 tunnel, s B00' eross-out sdit neer the south end of the
explored segment of the Silver Bow vein, 1s open to the vein, but
both north and south drifts on the vein ere caved close to the
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¢ross-cut, The north drift was formerly conneetad with the lower
. ; workfgnggs on the Si_.lver Bow vein, all of which aré, nor inactessible.
“Hoarly all of the upper tunnels on that vein (EKnapp tunnel ete,)
are caved at or near their portals, MHost of these could probably
e chasaply recpensd,

The only surféce shaft of importance on the property is the
washington shaft, probably several hundred feet deep, This is now
cavad at the collar, ?horaaré several interior shafts, the deep~-
est of which is probably that on the 8tar veln, Wo.9 levei, This
is at pressent filled with water,

rhoenix Vein,~ The Phoenix vein yielded what was probably

the first ore body discovered on the property (page 3)e The Phoenix
fault is composite, a fault mone rather than s single fault plane,

The eastern most component of the zone is the Toothache vein, On

Ho.7 level, the Toothache vein is & narrow slip in serpentine only
partly altersd to silica-cerbonate rock., Ore ocourred as narrow
lonses strung along the slip. lMuch of the cinnabar i1s féund ng "paint?
This stuff pens mmch better then 1% furnaces,

The main Phoenix fuult, as expossd in No.7 tunnel, the only
underground working'aeceaaible to the writer, is mach stronger, '
Here, %oo, however, the development of silica-earbonate rock from
the serpentine that forms the vein walles is somewhat spotiy, far
more so then above in the glory hole, which is nearly ail silica~
carbonate rock, Ors definitely favors areas of silica~-carbonate
roek, where the latter is littie developed and the rock is mginly
soft serpentine, ﬁhe cinnabar is found in narrow seams, along and
9 parallel to the main slip, Where the walls are silica-cerbonate
rock, on the contrary, as in the vieinity of the Fossi Stope on
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the main Phoenix veln, ore bodies are wider, for the sillga-cer-

bonate rock was shattered into fragments throughout a fairly
broad gone by movements along the Phoenix fault, Cinnabar coats
the fragments and fills seams within fraguents; or if shattering
did not proceed to the stage of fragmentation, an irragular
stockwork was produced,
| The Vortiogl Longitudinal Projeotion facing this page is
quite incompletejmore stopes exist than are shown and doubtless
more ralses snd sublevels, The susgoation; however, is that of mod-
erate siged closely-spaced ore bodies, and a giving out of ore
with depth, The latter suggestion may be fallacious, First, the
glory hole was not a great body of ore as the projection suggestaj
a large portion of ths present cut was mined by Enapp and the
materisl concentrated, It was too low grade to yield a profit.
The much smeller extent of the original surface mining is ahoﬁn
on the Composite Pian of Uﬁdorground Forkings,

Secondly, the ore bodies are separated, one from another, in
depth as well as laterally. The No.8 tunnel, most of which seems
to have failed to find ore, may have been driven in an early
barren horigon. This seems sll the more probable becsuce the vein-
rock within the Phoenix frecture sone shows a flat dipping struc-
ture, and the ora‘bodioa. as judged by the outline of the !0.8
stope, tend to be olongatod horisonﬁally. with ore Dbodies olonsated
vertically slmost any level within the vertical limits of ore
should hit an ore bodyj but where the ors bodles lie flat within
the vein-gone, a given level may miss one, According to !orqcnﬁr
(private rsport. 1030) Ho.8 tunnel, near its face, shows ore
averaging about 22 1bs, Quioksilvor per ton, This showing may be
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the top of an ore body similar in shape to No.8 ore bodyj appar-
ently it has never neen explored below No.8 level, There is,
therefore, little or no proof that ore along the Phoenix vein-
gone is giving out with depth,

The plan of the Phoonii vorkings (see Gomposite Plan of
Underground Workings) is probably as incomplete as the projection,
PBut cross-cuts are notebly scarce in the accessible portion of
Ho.7 tunnel and from the maps appear equally so elsewhere, No«7
ore body ocourréd some distance in the footwall of the mein Phoenix
fracture, and there may be others, as yet undiscovered, along the
broed Phoenix fracture gone, in the footwall or hanging wall of
the fracture drifted on, |

The mined section of the Phoenix vein-zone, therefore, may
vet yield virgin ore shoots, undisoovéred through lack of raising
. and sinking on the fracture drifted on, or through lack otitﬁbsi!‘
cutbing to explore parsllel fractures. In addition, considerable
ore mey remain that was blocked out by thé old-~timers but was left
by them through inability to treat it et a profit in the Scott
furnace then in use, Thus, Fbrstner, in the report cited suggests
that oonaiderable‘furnace ore remains in #nd around the Lawley 3\
stope, the pqsit&on of whieh is roughly indicated on the projec~
. ‘tion. He mentions also old stopes mined from the long northvest
arift on Wo. 7 level near the point where it turns to the left to
reach the Silver Bow vein (see Composite Plan of ﬁndergrounﬂ
Workings). Forstner says the ore mined here was high grede; it
apparnntly never was mined below No.7 level, for No.8 level stops
far south of tiis loecality.
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The projection ahon the shallowness of all the Phoenix
workings, The ?hoohix is one of the major fissures of the region
and cerriss a basalt dike which appesars to widen with dapt}‘\.‘ The
Phoenix Cracture sone probably passes out of serpentine and enters
sandstons at a doptia of 100-200 feet below Ho.8 level, The sand-
stone might be less favorsble for ore, but Bhe basalt dike,
probably already 6ool at this relatively shallow depth diring the
quiokanvor minerslization, might have fractured well and served
as a host-rock for ore bodi.u. Further, while the amount of uiliu-
carbonate rock in the Phoenix mine decreases from the surfuce down,
1t mav incrense again with further depth becsuse the lower _cantaeﬁ
of the serpentine sill shows a abrong develorment of sillieca-carbonate
reck in most places where this lower contact is oxpoaad; The contact
" of hard vein rock with the soft sandstone below it should be a loocus
of intense shattering along the Phoenix fault, For these reasons,

. exploration of the Phoenix fracture sone below the known ore shoots
looks attractives ' |

The Silver Bow Vein,- The main features of this vein have been

deseribed. No stope maps are available, bub most of the area north
of Hou? tunnel 1s thought to have been stoped. In the upper levels,
as stated sbove, the ore was mainly within the steep~dipping 8ilver
Bow dlkes but at depth the ore made out into the sediments in the
nanging well of the dike, This pecullarity is described by Bradley
{ope ¢its) pago 78) as follows: "It was in the 0ilver Bow ground
‘tapped by these two tunnels (Nos,7 and 9-E.We) that the largest

and most important ore body of the group was foundeeessesssohbove
the No,7 the vein was not over & or 4 fevt wide, snd with a steep
aip®. (Bvidently along the 8ilver Bow figsure at the dlke contact-
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EsWe) "A% that depth 1t flattened out, and widened to 20' between
walles, extending to the ﬁo.ﬁ-- s veritable bonungal

The present northwest end of No.0 tunnel shows the structure of
this ore body. Sendstone beds between layers of shale have been
distorted, and dip rather flatly northesst along a gone parallel
to the S8ilver Bow feult, This attitude is contrary to the regionsl
structure of the sediments (see ssmc;tural Hap feocing page 7)

and is probably due %o drag oa&sad by normel faulting on the
8ilver Bow fault, The beds show intense movements reletive to one
snother, the soft shale having been squeesed and injected into
fractures in the brittle sandstone, Cinnabar ocours as seams fil-
iing fractures in the sandstone and as dlsseminations in that rock,
which has been made porous by intense hydrothermel alteration.

A start only has been made in reopening the old Silver Bow
workings on the Ho.9 level, Apparently they were not very extensive
gn! it seems probably thet the downward extension of the Silver
Bow bonanga was never thoroughly explored on this level., The
wrlter dug several pleces of good ore from the floor of the re-
opened Silver Bow drift. This looks in place but even if 1t is old
stope £111 its presence suggests that there might be cocnsiderable
ore left here and in the stopes above.

There may b-e ores outsides the explored area alsce The north
arift on the Silver Bow, No.9 level, probably stopped 400' or
800! short of the north end 1ine of the Silver Bow cleim (depending
on which survey of the end line is correct). The gap seems worth
exploring, No drifting whatever seems to have been done on the
silver Bow vein to the south on the Ho.9 level, Hore ore may be
found here, 'Hoport has it that s winge was put down from Hoe9
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level on the 8ilver Bow ore Ho an incline depth of 165' and that
the ore maintained its wmﬁx in this wingze to a depth of 120',
where it pinched, It is claimed that only a little side-swiping was
dons on this ore in the winge Sogether with limited underhand sto-
ping of the ore expémd on the Ho.9 level, aortamly the suggestion
is one of very limited testing of the Silver Bow bonsnge on snd
below the Ho.P tunnel,
According to Porstner (report cited) some ore remains in
that portion of the Silver Bow vein worked by tunnels driven along
the outerops Fe says that ore was stoped sbove the lowar Silver
Bow tumnel (see Conposite Plan of Underground Workings) beginning
gt a point sbout 200! in frow the portal, snd that 17 1b. ore re-
meins in the stopes There seem Bo have besn a number of small ore
bodies slong the Silver Bow vein close to its outerop and while
the slope is steep to the sast here and not very well adapbed for
shovel operations there do seen to be possibilities for suriace
mining here, ,
¥ashington Vein,- The Washington vein-sone was mapped on the
surface (see Geologlc Plan of sw-fsieo). it strikes northwest and
seams in s broad sense to be a membsr of the Phoenix vein-gsone,
marking the northeast boundery of that sgone, Its northwest contin~ -
uation sppears to be the vein drifted on &nd stoped near the por-
tal of Noe 7 1/2 tunnel, If so, the dip of the weshington vein
mist turn over in this northwest segment beceuse on the surface
near the Wwashington shaft the dip is Scuthwest, vhile in the 7 1/2
tunnel the vein dips northeast, No maps are avellable of the work-
ings from the Washington shaft, Forstner (oﬁ.o!.t.) shows a section
of the shaeft, without sesle, The section shows the shaft in
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serpentine for about half the depth shown with the lower half of
the shaft in sandstone, Serpentine, sandstone and shale are found
on the dump, which is of considereble sige, Forstner mentions a
good body of ore found in the serpentine and says the sandstone
was barren, An old furnace formerly existed in the valley south~
west of the shaft, The ¢ mps have been repeatedly sorted; piles
8611l remaining of the sorted ore show coarsely crystalline einn-
abar in altered serpentine, Report has it that the Washington ore
came close to tho'aurface near the shaft. 8inece the Washington was
one of the first mines on the property to be abandoned,and since
the gentle topography there discouraged reopening by tunnels so
that the Washington has never been reopened, there seems a hope
that‘oonulderabla ore commerciaslly valuable today may have besen
left, The topography lends itself to the surface operations so that
stripping of the vein outerop seems an attractive prospect,

The Star Vein~Zone.- The Star and Morey veins are respectively

northeast and northwest branches of sn irregular northsouth vein

(see Composite Plan of Underground work;nga)« The Star produced

most of the ore of this system from some horizon below the No.9
tunnel up té the surface, The ore occurred in small but rich lenses
not very closely spaced so that considerable dead work was needed
to find the next lens after the one being worked was exhausted,

At present there seems little incentive for further exploration

of the Star vein, ,

Th§ Norey vein carried one or two small ors bodies just above
the No.9 level and does not look attractive there., The drift on
the Horey vein on the No.? level is heading under Red Hill so that
the ground rises rapidly above No.9 level, Hence the No.9 drift
may be Gﬁe deep for ore, Aa'shown»on the Geologiec Pian of sutfnao‘
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the MNorey nhould enter serpentine at a point somewhere near the
headwaters of Star Cresk, It might be of interest to prospect the
outorop of She Norey vein near where 1t passes from sangahenb to
serpentine and if the outerop there looks favorable to run a tun-
nel northwest into Red R1l1l along the vein where the wall rocks
would be serpentine veln rooclk.

Popo Ninee- The Pope tunnel (see c-ompoéue Plan of Undey~-
ground workings) starts in sendstone but scon enters extr¢m§17
distorted soft black shale} a vorb;oal northwest fault crosses
the shals here and smell lenses of ore within the shals and slong
the fault were mined sbove and below the tunnel level., These
small ore ahoo:o probably represent nlnoruliaod sandstons lenses in
the shale, The tunnel is caved beneath these stopes, but Parstner
in the report ¢ited says that an inoline was put down starting 801
in from the portal, at an inelination of 70° end B5O' deop and that
the incline was sunk along a ledge of sandstone 3' %o ar wids
}carrying good orej the dump sample btaken by Porstner ran béttsv
than 20 1bs, While the Pope may merit lator investigation, the
smallness of the ore shoots so far found leaves it out of the pie~ .
ture for our present Purposas.

Undeveloped Prospects,- While the Aetna mine workings are

exeonsivo. the longest tunnols, Ho.7 and No.0 owe moat of thelr

length to the single objective of reaching the szlvor Bow ore
body. The 811v«r Bow ore body, probablr because of ite association
with the great S8ilver Bow dike had a remarkable vertical range.
Other fractures exposed in the twe deep cross-cut funnels may well
carry ore batwsen thoss tunnals ani the surfsca, $till other
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fractures 1le 5o one side of these tunnsls aﬁd no attempt has been
nmade %o explore them on the tunnel levels, Insufficlent time was
available during this oxamination for "prospesting®; but a fow of
the more cbvious undeveloped asreass of promiss are briefly desoribed.

The Surface Ceologlc Map chows an ares of bLasslt on the
western slope of Red Hill at about coordinates 4000E and 6000N.
4 shaft lles near this outerop, Forstner, in his report of 1920,
speaks of what is probably this shaft as the Red Hill prospect
and says that 4t is 20! dooﬁ and shows 12' of ore. A dump sample
taken by him pan 10 1bs, The basalt mey be a dike intruded along
a northw&nt fracture which quite possibly is the Morey vein. In
sny oase, the presence of basalt combined with ﬂmb of quicksilver
makes this quite u promising prospect. The base of the serpentine
lies probably nos» over 100! beneath the surface here, while the
Ho.9 funnel itoa over 400' below the surface, Since the base of
the serpentine may mark the lower 1imit of any ore found 1% 1s
plain that s shaft from the surface or a shallow tunnel is indie-
ated vhen exploring this prospect, rather than the No.? tunnels

At least three strong northwest sones of vein rook exist in
the Phoenix ¢laim snd the southwest portion of the Red Hill olaim,
wont of the Phoenix veine No cinnsbar was observed in these sones
but the westernmost one mey yepresent the southern extension of the
. Silver Bow vein, All three gones lie in serpentine end at least
the eastern swo do not persist north into the sandstone in the
area of the No.2 tunnel, They should therefore, be explored at
sbout the base of the serpentine, since if they do not mske strong-
1y in sendstons on their strike, thoy will probably pineh on enter-
irg sandstone on their d&;&.~ |
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. Similar gones of vein rock outerop in the serpentine east of

the rhoenix vein, These zones would lie between the No.,7 and 36.9
, tunnels at depth and have never been explored on those levels.

Forstner, in the report cited, mentions a vein exposed in a
shallow ocut on the ridso.botﬁaon sbar Creek and Pope Qroek. This
locality, as near as i can tie 4t down, is shown on the Geologic
Map of Surface, at coordinates OD200E and 5300#. Acsording %o ‘
Forstner a out here shows a vein dipping southwest and carrying
8 of 9 lb, ore, Forstner says bﬁau the northeast slope of the
ridge pans cinnabar down to Pope Creek, The writer panned a 1ittle
oinnabar in Pope Creek in the area mentioned.

On the ahno‘ridgo but about 1800' east of Forstner's prospect
18 & serpentine sill, which may be part of the main sill (coordin-
ates 6400FE and 48B00N Geologic Hap of Surtaog.-a gone of vein
froek‘tronding northwest cuts through this serpentine and 1lines
up ionghly with the northwest fault that localized the ore in
the Pope workingé. The vein rock on the ridge shows braces of
uinnnbab; There may be sn important northwest fissure here, and
the basic igneous rock, probebly basalt, which lies southwest of
ehé vein rock sone may have vons ﬁp slong this fiesure.

There are guite probably other areas of promise on Aetna ground.

CONCLUSIONS

The Aetna mines produced over 70,000 flasks of quicksilver
during its long productive life., It lies at the southeast end of
the great Mayacmas quicksilver belt, whieh oxtoﬁdo 22 miles north=
west and includes such important producers as the Oat Hill (138,000
flasks to 1930) and the Oreat Western (102,000 flasks to 1930)«

The atrigxng point about the hetna is the wide spread dis-

sribution of the ore bodies and the variety of structures that
ogao




iny‘ saryry oﬁe. Thus the Silver Bow fissure cevried ore in and slong
the baselt dike it borders, and also far out in the ssndatone
east of that dike. The Phoenix vein svsten, including the ¥ashing-
ton vein, prodused ore in serpentine; the Star, ore in sandstone,
in part along a basslt dike; the Pope, ors in shales along & fault,
Such a wealth of ore-producing structures, and such an extensive
area within which ore is found, must mean that during the period
of quicksilver minersiigation conditions were favorable for ore
formation in the Aetna area, and quicksilver soclutions abundaat-
From the commercisl standpoint, it means that chances are good
for finding nes ore bodiss, since so many bypes of structure
in such widely separated places, are capable of bearing orae,

of course, by very reason of the fact that any ore Bodies
found may be expeoted to be widely separated end in many oaboo
far from- daylight, sxploration of the Aetna mine with a view bto
restoring 4t to 1ts former pdaition as a major producer, will cost
money, On the other hand, I find it hopeless under present condi-
tions to attempt to estiwabte how many dollars of profit might
reward the entsrprise if the explorstion proposed belovw is success-~
ful, nxtromly high taxes mas be balanced fo an unknown degree
by 5ovormane subsidies for war metals, For the purpose of this
peport I can only assuse that new ore found will be worth the find-
ing, as it would have been in 1941, With that assumption olearly
understood, I recommend the Aetna mine for immediate development,
as offering better than aversge chences for sisasble new ore bodles.
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RECOMMENDATIONS FOR EXPLORATION.

The reduction plant (see appéndix and photos 6 end 7) is in
falr condition, and may be put in operation within a short time
and at moderate expense, Any plan for resumption of operation at
the Aetna mine should have as its primary objective the production
of quicksilver at the Qarlibat possible moment, so that the necess~
arily oxhonuive exploration pﬁojeota involved may be paid for out
of operating profits, not subject to taxation when put back into
the ground, For this reason the first and most urgent exploration
projects deal with localities thought to offer the beast chances tér
quieck production. A

1. Reopen No.8 tunnel (cawed about 250! from the portal) in
order to examine the ore said to be exposed near the face and un-
mined below No.8, and other possibilities, If information at hand
proves correct, further work in ¥o.8 may involve sinking below
that level, cross-cutting, ete., and possibly extension of No.8
drift northwest under the stopes sbove No.7 drift at about BE0ON
coordinate (see Composite Plan of Underground Workings) '

2, Trench by bulldogzer and the Washington vein outerop near
the wWashington shaft, in the hope of finding readily accessible
surface ore. : :

Projects (1) and (2) are thi best bets for gquick ore. They
may fail, end for that reason other projects needing more time
for testing should be under way while (1) and (2) are being
carried out,

3, It is impossible at present to explore the 8ilver Bow
velin at the end of No.9 tunnel because of poor ventilation.

The cross-section of the tunnel, withits great length, precludes
-05-




the use of artificiel ventilation, A churn~drill hole, of the
greatest practicable size, 10" if possible, nhould be drilled
from the surface, about at the point shown on bhe'eaologio.Iap"
of Surface, An sttempt should be made to drill this hole directly
into the roof of Ko.9 tunnel, about B0U' below the collar of the
hole, If the hole fails to enter the tunnel at the depth indicatsd
it should be drilled below the elevation of the tunnel floorj a
short ﬁross—out should plek it up. Once the hole is connected the
scheme of ventilation, which will involve use of a small fan,
* will depend on the natural direction of air currents, -

Rxploratﬂnn of the Silver Bow vein from the No.® tunnel vill
consist (1) in eontinuing the reopening of the north drift and the
eventual driving of this drift north to the property line, The
Oroaavout west toward the footwall started by Knapp should pro-
bably be continued to the bssalt dike, Some drifting south along
the hanging wall ore gzone will probably be done, as well as an
attempt made to raise and connect with the old stopes to see if
' ore remains there, Whether sinking is dono below No.® will depend
upon the amount of ore developed on that level, If enough ore is
found a surface shaft will be indicated, which might be driven by .
raising up along the drill hole.

4, It will probably be desireble to reopen the No.7 tunnel
on the Phoenix veins this should improve ventilation on 0.8
level, Eventually No.7 will probably be reopened st least to
the old stopes mentioned by Forastner near the turn at BH600H
coordinate, and possibly to the $ilver Bow vein itself if this .

looks feasible.
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Prom the turn in No.7 drift at B600N the Phoenix vein is

. unexplored for 1100' north to where it is exposed as e barren fauls
' in No. 9 tunnel, The Phoenix vein has a basalt dike along it in
the old Phoenix mine, and this dike may persist for some distance
into this unexplored segment. Following the Phoenix vein morth
from the turn at 5600N coordinate may therefore be worthwhile.

The sbove four recormendations form the heart of the @xplor-
ation program, and should probably all be started at once, As the
operation dovoldpa more épooulauw prospects should be tested
a8 opportunity permits. The vemaining recommendations fall in this
lattor class,

8. The Phoenix fault, north of where the No.7 level drift
1eaves it at coordinate BEOON has never been prospected except
in Ho.9 tunnel where it appears as s barren fault separating
shale from sandstone, Exploration of this segment of the Phoenix
voin should be done near the base of the serpentine, which in the
area where the fault is out by No.9 tunnel lies precticslly st the
surface, The logical place to explore the virgin segment of the
Phoenix vein would seem te be the deep canyon flowing east just
south of No.2 tunnel, The cut shown on the surface map about 600
south of this stream shows cinnsbar slong the Phoenix vein, AS
shown on the surface map Arive north snd south along the Phoenix
vein near m; bottom of the canyon mentioned

64 As stated on pﬁm 21 the Morey vein ohould enter serpen-
tine on the surfaece near the headwaters of Star Oreek, This out-
erop should be trenched and studied, and if the appearance of the
@  voin end tho topography prove favorable an adit drift should be
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driven on the Morey vein st mbout the elevation of the base

of the serpentine, and northwest into Red Hill,.

7« The northwest vein on Red Hill at coordinates 4000E
and 6000N has been mmntionod on page22, Further study, 1nalud~
ing trenching should bo given this area and if oonditinno
look favorsble the vein should be explored, probably by s
small ineline shaft,

8. The northwest vein of zone-rock at coordinates 64008,
436on should be prospected by trenching, probably with a
bulldoger, in order to determine whether this is an important
structural festure, in which case it would warrant under-
ground explorations

Doubtless other attractive prospects will appear after
more detailed study of the isetnm ground, :

- PROBABLE COST OF THE VENTURE,

Under present conditions it is utterly irpossible to fig-
ure the cost of operstions, Some items of equipment and
supplies cannot be bought new at any price and their cost
second hand is entirely a matter of chance. Experienced mine
labor is scarce snd getting scarcer, sbout all that cen be
done 18 to ettempt s reasonsble guess at the sum of money that
should be made availsble for developing the Aetna mine,

The furnace plant opersted not long ago end could be pub
back in shape for perhaps $2,000, There are ralls in the No.9
tunnel to the face and at least several hundred feet of rails
in other tunnels, There are six usseble ore cars on the property
and five th@b might be used after repairs (see Appendix I). In
addition there are at the Colden Gate mine, and presumably
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avallable for use at the petna, a compressor, 2 blowers, black-

smith tools, 3 ore cars, a Gardner-Denver drifter, 1C00' of
ventileting pipe, 2 mine pumps, étc. (see Appendix II}. With the
furnace plent and so mch machinery aveilable, the capital invest~
ment to reopen the mine is materially reduced, The chief items that
will be needed will be a bulldoger, several trucks and probably a
power shovel, since it may turn out that no ore bodies minable
exist: it would be desirable to rent, rather than purchase, the
bulldozer and shovel, There is said to be such equipment for rent
in some of the nearby towns, The following extremely rough summary
of the possible cost of doing the major items of exploration recom-
mended omits therefore; equipment expense except for rehabilitation
of the furnace plant, At some time during the exploration campaign
operating profits should be able to bear part or all of the cost
of exploration, When this time shall come cannot be predicted;

this makes the items in the following estimate more uncertain

thari over, These estimates simply represent the writers guess as

to how much money might heod to be expended out of capital before
the mine begins to pay for its own exploration. \

gl

Estimated Cost Lo Put Aetna Mine in Production.

Roada.OOOOOOO.........'...QQ..I.........QO'.....sm
New bunkhouse and other improvements t0 CamMpPeese
Rehabilitating PlenBecocevessscsssssvosnnnnscces
Reopening No.8 tunnel, with some cross-cutting..
raising, 6tc,, possible a WingGseeevesssccel
Reopening No.7, possibly to turn, with oross-...
cuts, oto.QOOOOCQQQOQOCOCO‘....O..O.O.OO.QCI’
Churn drill hole to NO.9 tunnel levelesssssesces
Exploration of 8ilver Bow Vein on No«® levelgeee
' with !‘aiﬂelgoooucoaccnooou.oooooooou»o‘oooolgooo
Surface exploration, Washington Veln,esesesseses 3000

TOtal.ititﬂ..'O.'..’..'.Q..C'..D....l........l.liamooo
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Guessing at§l0,000 for additional equipment and for supplies

brings the amount for which the Aetna mine might be placed in pro-
duction on a sound basis t0$60,000. At least $15,000 additional
should be ﬁada available if needed, for contingencies, chief of
which is the erratic nature of quicksilver mines,

The writer believes that the mine can be put into production
for the $75,000 indicated asbove, but recommends, from past exper-
ience, that a total of $100,000 be made available, With luck,
perhaps half of this need never be called onj but it is good to
have it there,

San Francisco, California

May ®nd, 1942,

Edward Wisser 3



APPENDIX I.

Equipment on Hand at Aetna Mine,
Furnace Flant.

: Upper bunker 20'x20!', capacity 1850 tons, From here ore feeds
through a 15%x 24" Cedsr Rapids Jaw crusher, with 25 H.,P. motor, teo
18* conveyor belt, 5 H.P. motor, and is conveyed by belt to two 12%x
12¢ storage bins, capacity about 120 tons eech, From these to a steel
pipe feeder, and into the 4'x 60' Gould rotary furnace, Bins,crusher,
belt, feeder and dust chamber were instslled new in 19283 furnace is
- plder but was rehsbilitated in 1988, Dust ring and upper trunions are
defective., Kiln had lower half of lining replaced in 1938; bricks
were put in edgewlse, choking down cross~section so that cepacity is
impaired, XKiln turned by B HePe motor,

The cast iron condensors are in fair shape but need a few patches,
The fan, which 1s placed between the kiln and condensors, has a 3 HlP.
motor, There are 3 redwood tankes, about 81x 147, beyond éha condensors.
These are in falr eondition, as are the tile flues, The compressor is
a 6%x%6" Sulliven stationary with a7 1/2 HePe motor, The oil pump
is operated with the compréssor, All machinery is independent wmotor-
driven, with V belts and pulleys.

Fhere is a D=type retort next to the mill, under a separate roof,
built in 1939, it is in poor shape. )

Fower is from the Pacific Gas and Blectric Co, power line, which
erosses the aetna property en route to the Oat Hill mine, X believe
it carries 2200 volts, Power used a% the plant is at 440 volts.

_where is a storage room, shop and assay room at the plant, Host
of plent building was built in 1938 and is in good shapes

Fhere are threes fuel oil tanks of corrugsted galianized metal,
totnl cepacity 10,000 gallons,

G rénsnr. There is s 9%x 8" Ingersoll=Rend compreasor for miningi
Eg?von By n Waukeshs B x 6 1/4 gas motor and mounted on steel wheels,

This has been recently overheuled,

line §gg;2§55§. There are 6 one=ton mine cars, needing only minor
repairs, a more car bodies and trucks which need more extensive

repalirs and reassenblye.

There 1s track for 1800' in uo;a tunnel, and for 3880' in No.9
tunnel, Track is laid for probebly ebout 1700' in YNo.7 tunnel,

Ford Truck. NModel A, with hoist and steel dump bed, Gapacity not
stated, Motor noisy but still runs.
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APPRNDIX II

List of the equipment at the Golden Gate Mine, not including

numerous smell itemss

PR

5%

®
VHE B ome

g
39
W VOO D

10001
16

176¢

0401

75
1600
1260

400
1
1

set Blacksmith tools, including anvil, portable blower forge,
hammers, tongs, etc,

Blower, ventilating, 9" buffelo type.

Boiler, heavy water, 24* x 72",

Bucket, ore, with steel skids, 36" dis., 48" high.

" " " Lugﬂ e 36" " p 30" " &

Compressor, Gardner-Denver, Serial No.86277, Type WBH. V, belt~-
driven from 75 H P, motor, 440V,., 60 Cy., 3 PH, with Receiver
30" x 72" and pipe fittings, and Compensating electric starter,
£8, gyrex electric cable, No,1/0, 3 conductor, 259 strand, with
red6le
8qs ft, used corrugated iron roofing.
Mine ore cars, 18 cu, ft,

Hachine drill, Gardner=Denver, No.AF89 Drifter (3 1/2" piston)
Chuck for 1 1/4 round lugged steels :

3 1/2" x 6' Drill column with arm and 2 clamps,

31/2 " x 4' Drill Column,

sets 1" quarter octagon drill steel, straight shank, Timken
threads,

pieces 1 1/4 round drill steel, Lugged shanks, Timken threads,
lengths 18" to 78",

resharpened Timkin bits, sizes 15/8" to 2%,

Oek desk, ,

Gelamite blasting powder,

Noes 6 Blasting caps.

1" air hose, B0!' long.

" 1" Oiler~ Air hoses, 10' long,

1/2" Water hoses, 50' longe.

One pint line oilers,

‘@alve Iron Ventilating Pipe, 10" diam,, 10' lengths, 24. ga.
Niscellaneous 10" galv, iron vent pipe fittings,

8" flexible vent tubing.

4" spiral welded, asphalt dipped, 16 ga. pipe, with Dresser
couplings,. :
ft. 3" black pipe.

ft, std, black 8" piBe.
. SONEREY ] lﬁ

] L] ” 3/‘“ L

1/3 HePe contrif, pump, 1" discharge.

1 1/2 MRV 20, Ingersoll-Rand Gentrifugal pump (Motorpump)
with entrance switch and megnetic starter. Pump capacity
epproxs 130-150 G4PelMe, at 350-250 Ft. head.



et
‘E&" | .

50-
!

HOVGaM

2 MRV 30, Ingersoll-Rand Centrifugal Pump, (Motorpump)
with entrance switch and magnetic starter, Pump capacity,
175-325 G.P.M,, at 400-200 fr, head.

4" suction hose, 15' long, with B” foot valve and fittings
to connect to pump,

4" pump discharge hose, 20 ft, long, with fittings to
gonnect to pump.

8" suction hose, 10' long.

tons 12N0.T rail (1278' of track)

3/4 plow steel hoisting rope.

1/2 ton Ford V8 60 H.Ps Pickup truck,

Flectric switches (Not ineluding Pump switches)

4004, 3 pole, 440V Entrance switch with fuses,
ROOA " n " ” " ”

ma " [:] n ” ” "
B50A 2 pole, 110V, . o] " »
G, B, No. CR7006=D31«B Hagnetic switch 78 H.P.

Tools -~ Miscel,., carpenter and shop, Small quantity.
» . mine, wrenches, etec, " -



Photo 1: Portal of No., 7 Tunnel, Phoenix vein, Phoenix glory hole
in baeckground,

Photo 21 Outerop of Phoenix vein, road to No. 2 Tunnel.



Fhoto 3% Portal, No., 9 Tunnel

8ilver Bow shallow workings



Photo 7: Plent, viewed from the south, Star workings
in background, above redwood tenks,



