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Shape of Ore bodies. 

BOdie,Calif. Fortuna vein. The Bodie mine bonanza extended from just 
below the 200 to the 780,580' vertically or 1160' down the dip. The 
maximum horizontal length was 350' on the 600' level,average length about 
175'. The oreshoot must have been extremely rlbbon-llke,more like a 
Mexican manot than anything else. The pltch is not glven,but Irelan's 
sectlon showing the stopes sugge~ s that it was nearly down the dlp,as 
shown in the sketch below. Note that if lt waS not down the dlp,the 

b(V _ 

II I 

I : 300 

oreshoot was even more ribbon-Ilke, 
t¥e true width aecreas1ng the flatter 
the angle of pltch north or south. 

I 



The Fortuna has never been identified to the NW, N of the Standard 
shaft. To the SE it has been followed into· a region of decomposed andes
ite,indicated on the surface by the gulch and depression in the ridge 
between the Mono shaft and the old Champion shaft. 
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Vein Descriptions. Mineral Associations. 

Bodie , Ca1if. "Younger Lodes" of Irelan, 
North part of the belt: Syndicate,Bechte1,Standard and Bu1wer Mines. 
These strike N-N20oE,parallel to the dikes,and dip W,350-85°,most of 
them steep. Most are narrow but closely apaced;often the entire distance 
between two of them is shattered,and the mineRalization extends several 
feet from one of the fissures into the shattered rock. 

( 
~ Both the older and the younger veins are in part fillings of open 
fissures, in part a gradational repl.cement~ of thinly sheeted country 
rock between the main structural planes of the fractured zones by the 
vein-forming materials once in solution. In the orebodies themselves the 
ql~rtz shows the same sheeting as does the country rock,giving a sort of 
banded structure. The veins contain angular and rounded fragments cemented 
by quartz and ore minerals. The quartz is sometimes sugary as if crushed 
and comminuted by later movements;this is seen especially in the main 
Standard and Gildea veins,and in general is commoner with the larger than 
with the smaller vein fissures. In !~e extreme north end of the ~lt,the 
Younger veins, which are small, di~~,W of a " north-south plane,ana.~1i,E 

-1 of it;true banded vein structure is best developed here. 
() '0 \, \/\>..l I ) 

x- }'t In the Bodie mine,the only two producing members of the Standard or 
o Younger series are the Burgess and the Bruce,respectively the south con

tinuations of the Cook and the Bruce of the Standard mine;they produced 
~ for only 150' south of the boundary,and beyond the S end of the ore there 

was ~o quartz filling:the veins turned to fissured,barren zonesin the ande
site. 

/ 

In the Standard mine,the members of the Standard series gave 59% of 
the mine production,1877-l888. The ore gave out just below the 500' lev., 
as they did at the corresponding 300' level of the Bodie. The main Stand
ard veinx& was the largest but not the richest ore-carrier of this Youn
ger series:90' wide on the 385' level,average 20'.It dips 400 W (the others 
run 2-6' wide,dip west 65-800 • In the long crosscuts at the 700,1000 and 
1200' levels of the Standard,all these Younger fault fissures become zones 
of numerous small veins of nearly barren quartz;some may even be marked 
merely by certain zones of thinly sheeted country rock. 

Gold-silver ratio. 1883. 1:1.91. Native gold Was 675 fine,rest Ag. 
The silver occurs as argentite,cerargyrite,and as native flakes and 

wires.A mixture of earthy FeOx and ~mOx occurs; magnetite,from the higher 
oxidation of the pyritejthis is rich in gold. Moderate pyrite.Quartz,more 
or less calcite, some gypsum. Calcite is relatively abundant in the Noonday 
and other veins in the S part of the belt;not abundant in Bodie or Stan-
dard. t 

(Irelan). 
Most of the (Younger)veins are - wide,s~aced 3-100' apart.Oreshoots 

20-200' long,pitch to S. Main vein (of Standard) rwas up to 60-70' wide,ore 
to $400/T. Outcrops obscured by debris, but veins ofteb pinch toward sur
face.Nearly all discoveries made by crosscutting. Crosscuts more than 200' 
aprt may e~~~r~ miss valuable ore bodies. The veins bending upward on 
east side orA~ault shows movement to have been normal. Veins on W side 
undisturbed. " 

{

Most of the veins are banded, and displacements of the bands show se
veral enlargements of the fissures since the primary deposition. MnOx in 
vugs carries some silver,no gold. Best assays near one wall or the other, 
indicated by fine scaly gouge or by small blue spots of telluride in the 
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Vein Descriptions Cont.Bodie. 
quartz. t s 

R.P.~~cLaughlin. MSP 6/22/07. fiflstly tL . 
- Brl lVX ' 

J Albite,sometimes as large crystals,seems associated with the vein 
quartz;gold panned from specimens containing mixed quartz and albite, 
but gold thought to occur only in the quartz. 

Brown separates the Younger series into the "Incline series! ,in the 

~ 
Moyle hanginwall,and the "Burgess series" ,in the footwall. In both the 

o quartz is well banded and sharply separated from the walls. Incline veins 
show relatively little coarse gold, but have lowest silver proportion; 
Burgess series has exceedi-ngly coarse ~old. The Incline series ar~ those 
curling up at the Moyle ,fault mentioned by McLaughlin above. Incline falls 

. ,j into two sebs: (1) Massive, beautifully banded flint-like qtz,sometimes 
~.~ massive,sometimes badly cracked,but always with much oVBBrous red clay, 
~ such as would be derived from wall-attrition in feldspathic rock. Fine 

1 sharp chips of the same qtz can be washed from the mass;values this stuff 
carries doubtless come from these chips. In these veins both walls are 

I~ rarely well defined. (Apparently one is). Main Standard and Incline veins. 
V- (2) Less clay;well-banded,rather porous quartz,soft and at times crumbl~, 

as if crushed by weight ,rather than by attrition. Bullion vein. Thought to 
be later than Incline vein,because they are close togetherjhad Bullion 
existed at time Incline was grinding on its walls, it 'would have been 
effected. The veins of group (2) may carry good-looking qtz. and no va
lues. However,wenrichers",small high grade veins branching off ,generally 
into the FW (i.e. up,and toward the east,making small angle,see sketch) 
These carried high-grade 100 t or ~re from its main vein. 

Vein shown vertical in the sketch;not certain 
that the wall the enricher makes out into is 
tile footwall;if so it sugge sts footwall want 
down relatively, not up. 

All incline series veins dip Wjtypical width l4-20";walls well-de-
ined, good;in their neighborhood the andesite is well oxidized,while that 

around the Fortuna,even at high levels and when much decomposed, shows ~o 
iron stain and exhibits bright pyrite crystals. A · few unimportant members 
of the Incline series lie beneath the Moyle footwalljthe albite crystals 
mentioned were found near the surface in veins of this series. On the 
260' level,Standard mine,nearly pure crystalline calcite occupies the full 
width of the Bullion vein. 

/; Burges s Series. Note here that Brown says:" If we exclude the enrich-
ing veins from this category ••• all of these veins lie below the Moyle foot
wall. They afe small,nearly vertical •• " TUis seems to imply that the sketch 
given of the eriricher is m1s1eading,possibly even a plan, but probably the 
enricher ~P this case is making out into the HW,corresponding to normal 
movement on the main vein. 

The Burgess veins have a slightly banded structure,at times comb
like on an axial line and frequently with a rich scale of hard quartz fro
zen on one of the walls. This runs-old ~topes cleaned out,scale taken. 

IIShale\l on one wall is a good ore guide. Looks like dried clay,mixed with 
sand,and shows in films 1/16 inch thick, suggesting an attrition product. 
The wall rock of the Burgess ~eries is less oxidized than that of the In
cline series,for few of the Burg~ss veins reach the surface;surface waters 
pass down the Moyle. These seams' have been so rich that a 1/2 in.one has 
been stoped. Values are sometimes found some distance out in the CR. Angu
lar an~esite fragments entirely cemented by vein quartz. Andesitic breccta 
sometimes accompanies the fissures, sometimes carrying chips of what looks 
like trap. Picked up from distant rocks by the viscous breccia,believed a 
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Vein Descriptions-Bodie. Cont. 
dIke. Burgess veins have been profitable for KBmmxxfi**x a distance betwee 
E-W planes some 600' apart,as againsD 3000' for the Incline ,1000 , on the 
Fortuna. 

R.Gilman Brown,Trans.AlME 37 (1907),343-357. 

~ The veins of t~e ~nger system pinch to mere seams at 500' to 700' 
from the surface,and lose their value at 400'-500'. In the ~yndiQ8te Mine, 
at the extreme north end of the district, the veins becomeunproductive 
250' below the surface. The veins here are more numerous than farther ~, 
but smaller. 

Eakle,!cLaughlin QvC. Cal.State Mining Bur.,Dec.19l6.,139-l45. 

Fortuna System'- These are represented by the Fortuna vein of the 
Bodie mine,and probably by the east-dipping veins of the Addenda,Paris, 
Noonday, Red Cloud etc. along the central and more southerly parts of 
the Bodie belt • . This series has a .higher relative amount of silver than 
the Younger series, and the relative aoount of silver increases with depth. 
Structurally, however, the older lodes are of the same type as the yo~ger. 
The Fortuna series veins strike somewhat west of north and dip 30-50 E. 

The Fortuna vein was first cut in the Bodie shaft,at the 346' eleva
tion,and waS valueless there. A crosscut on the 452' level however again 
cut the Fortuna 125' east of the Bodie Shaft·here it was as rich as the 
Bruce bonanza. Fortgna strikes NlOoW,dips 300E,increasing below the 600' 
incl~vel to 45 • Avera~ width probably less than 2'. 
~ In many places it was only a few inches wide,but in the r her 
parts of the oreshoot the wall rock carried gold next such narrow rich 
streaks. The bonanza extended from just below the Bodie 200 to the 780 
(580' vertical);greatest horizontal length(350') on the 600. Average lengt1 
of stopes 150-200'. Fortuna cut in several levels of the Bodie mine 
(south of the Standard) ,on the 1000' level and above;arid followed S into 
tpe Mono (adjoining Bodie on S),where it yielded a small bonanza. Followed 
from Lent shaft into the Dudley (must have been at quite low level):no ore. 

The Fortuna is faulted by each member of the younger,west-dipping 
series (See Irelan-Plate I).Also fau1ted,but slightly,by many fault planes 
dynrumically related to the younger fissures (i.e. same attitude, but be
have differently;see Irelan,Plate III) 3 movements shown in Plate III:(l) 
slipping down of Fortuna along fault a-a;(2) formation and filling of Gil
dea f ault-fissure;(3) faulting on b-b displaced both the younger and older 
lodes by just the width of the Fortuna vein at that place. The Fortuna 
and Gildea keep their structural characteris t ics ev~n where side by side: 
Gildea qtz. co~nuted,sugary,wlth angular,sometimes slightly rounded wall 
rock 'fragments;Fortuna qtz.hard,firm,frozen to either wall,and with comb 
st~ucture. Gildea followed line of least resistance in HW of Fortuna. It 
throws off several small veins into the FW,as show.D;e in the sketch faults 

I 
the 'Fortuba,but without displacement. Where the younger lodes fault the 

J Fortuna within the bonanza on the latter,some ebrichment of these usually 
low-grade younger veins occurs,extending a few feet above and below the 
Fortuna. 

The quartz of the Fortuna bonanza is hard, white, crystalline ,often 
with comb structure,usually frozen tightly to the walla:selvages rare. 
Ore minerals native argentiferous gold,native silver,cerargyrite and ar
~entite,with pyrite, some magnetite and earthy iron oxides derived from 
pyrite. Rare ccpy,copper carbs.Argentite often crystalline,and both it 
and the native Ag often occur as thin,loose leaves adhering to,or held 
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between,the apexes of the qtz prisms filling drusy cavities. In one 
vug on the Rich vein, below the 622 ' level of the Bodie,a few c~ystals of 
pyrareYrite were found. Stephanite,pyrargyrite were abundant,in addition 
to the other minerals mentioned,in the Oro,Addenda and other mines south 
of the Bodie. Also reported in Fortuna vein workings in the Mono w~~1Kga 
mine farther south. 

bonanza 
The Fortuna vein/ends curiously by making straight down from the 

footwall on a narrow vertical stringer,taking off jmst below the 601 lev. ' 
(Irelan-Plate I). This vertical offshoot is 1"-1' wide in the Fortuna 
FW;it seems to cross the Fortuna and exist in the latter's HW as a plane 
of parting. This vertical vein parallels in attitude the Red vein,and 
lies 100' east of the la~ter. The Fortuna itself is barren down the dip 
from the place where the vertical vein takes off. On either side of the 
FW split the wall rock is thinly sheeted,and native silver,as !ronds and 
wires,occurred for l' on each isde of the narrow quartz vein. ~elow the 
784' level the vertical vein broke up into seams of low grade quartz. 
On the 1200' level of the Lent (mKXk EB corresponds to 1277' lev.of Bodie) 
the Fortuna dips more steeply,and carries quartzonly in small, isolated 
bunches and veinlets, occasionally rich in precious metals but insi#nif
icant~ fhe fissure consists of thin parallel sheeta of highly altered 
rock and clay,strongly pyritized. Polished, striated surfaces sug@Bst 
extreme compression and rock movement.W 

. (Irelan,8th An.ftept.Cal.State Min., 
382-395). 

The strong Fortuna fissure is at times accompanied by andesitic 
breccia,on one or the other wall,or partly cemented in the vein;suggests 
vein followed an earlier dike (since Red vein andother dikes are brecci
ted). Not provenjand the breccia is in places absent. In conf :i. rmation of 

Gilman Brown's sensational antithetic faulting section of the Fortuna, 
he states that on the 432' lev.,Bodie,where both the later series (Incline 
and Burgess?P~Obably the two sets of the Incline series)cross the Fortuna 
the latter is cut three times in the same plane in the same cross-cut. 
his seems to be mathematical anithetlc faulting. See elsewhere. 

The Fortuna is the only Bodie vein that looks like a deep,strong 
fissure;but this permanency is of struvture alohe,and does not apply 
to the mlneralization,for the vein becomes impoveriihedrapidly with depth. 
Sphalerite,rare above,increases to a large precentage;gold values weaken 
to nearly noth1ng;silver diminsihes to a few sparse patches of wire silver 
in masses of impure,bluish whit~e kaolin. The vertical FW offshoot mention 
ed by Irelan is by Brown calle he Beehive. He notes the strangeness of it 
this occurrence:t~e Fortuna ve ntcarrying high gold in relation to silver 
(bullion shows roughly 1:1 ratio)' is robbed of ill its gold and much of 
its silver by the Beehive dropper,bearing mostly silver,itself soon 
petering out,as regards both fissure and contents;while the Fortuna con
tinues down into thw earth as a well-defined fisBure marked mostly by 
strong alteration,a fea~~~notablY absent above,where alteration is so 

\ slight that flat stopes 5 h~pen over large areas,with no Sign of weight 
on the few old timbers. 

The Fortuna bonanza was richest where the younger veins intersect 
it,thoueh rich ore was found not alone on these lines,and it does not 
appear to have been es sential that the bodies in the later series 'should 
extend down to the Fortuna. Rich zones have been found on the Fortuna 
equally up and down the dip from the intersections. In all cases seen 
the Fortuna retained its flint-like frozen qtz,and the younger veins 
their banded,more porous qtz. Crossings perp.to the vein walls mark lines 
of demarcation between rich and poor material. 
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ORE HORIZON. VERTICAL RANGE OF ORE. 

Bodie,Calif. Fortuna oreshoot bottomed at about 760' vertically below 
60llar of Bodie shaft. Other veins said to bottom at about 500'.(Irelan). 
Veins ramify on reaching the so-called recent volcanic breccia covering 
the surface;if latter is really post-mineral as claimed,it seems probable 
that the bottom of this formation represe~ts nearly the original top of 
the ore,as stopes are mentioned co~ng up Othe under surface of the capping 
with ore giving out due to the ramification. (Irelan). 

Practically all the sources indicate a decided regularity in the 
bottoming of the ore in the different veins:all(except apparently that 
on the .ortuna) bottoming above 500" below the general surface. 

The Fortuna bonanza extended from just' below the Bodie 200 to the 
780,i.e. about 580' vertically, or 1160' on the dip. (Irelan). 
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The Vein System of the Standard Mine,Bodies,Calif. 

R. Gilman Brown: Trans.A.I. M.E. Trans.38(1908), . 343-357. 

.... ' I.' 
¥~~ ') 
t l ~~K' 

V Production.$14,500,000,1879-1908; $ 5,000,000 dividends. Came 
from above 1000' level from more than 100 veins,0.5" s pecimen rock 
to 30' clay and qtz.,distributed thru a zone 2000' wide,represeniting 

~ ~ \~ 
'X~I ~ ~ , d 

'3-5 'distinct periods of formation. 

~~L ~~ General Geology.-In an island of Tertiary hbl-8Bdes.surrounde 
~ ~ ~ <.~". by complex of igneous rock and breccias.At summit of E S.N. foothills, 
~ ., .. r", .. ~ v' within the Great Basin a few miles J)j9,m#~,YfH~a.'1~/J j;narked here by Mono 
9 ~ ~ Lake. Ave. OC elev.8700'. Andesite ~~'~~,OuO N-S,5000' wide,reach-

,~ . ~~l. ~\f ing extreme ht.at N end of 1000' above adjoining small canyons. Stand
~ l' ~,\ . ~~:Y ard mines in ce:nter ~~ !tl.nd~51~/~rl,'rhJ' ;P~~!'f'''''' ). ,,, 1 ..J'qt'~ P') .s:' 7ip/Iv"r-9 
~ ~~ -. 8 ~/v'/''''f'1 IIIJ w,. Blip', ~ tvn 9- T,~:Jt; , "I) N, .>O'/))m,"1 'I) It c.+rlll ) 1'1 7v" " '/J £ . 

J 

Outcrop.- Large blocks flinty low-grade qtz.;large albite xx 
fleat. In upper workings large albite xx associated with qtz.;s.t. 

~ albite xx mere shells studd~d internally with fine qtz. prisms. Gold 
panned from m~xed specimens qtz-flds. 

Vein System.- Oldest Fortuna ; mn~!~At Burgess youngest. Orde~ 
of yield: Incline, Fortuna, Burgess. 

/'~ Sf)o t 

\ 
Fig.l: Cross-section of vein system,Standard mine. Complexity 

caused by faulting of Fortuna system by each succeeding one increased 
by divergence in strike,which makes of each disjointed vein segment 
a polygon that is far from a parallelogram. I ncline system in HW, Burg
ess in FW pf strong fault,the Moyle FW. "Red Ledge" or "Red Vein" and 

" Bodie Fault" are dikes, probably andesite. 

Fortuna ore hard, flinty,s.t. bluish,qtz.,frozen to walls. Bullion 
highest in Ag. Incline,less coarse Au,low in Ag. Burgess,very cse.Au. 
Incline and Burgess,qtz. well-banded,sharply separated from walls. 
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Fortuna Series.- Strong fissure,s.t. accom.bVandesite breccia on 
one or other wall or partly silic.in vein,as if m1neraliz.had followed 
line of an earlier dike. Fortuna and Beehive only productive vein of 
this series"latter gave richest ore of mine. Fortuna strongest fissure 
of mine;but'down dip Au decreases,ZnS increases;Ag diminishes to ~ 

~ few sparse patches of wire in masses of dirty bluish-white clay. eehive 
drops from Fortuna near lower bdry.of Bonanza zone. Only a few inches 

I~ wide, cased in hard rock, extremely rich in Ag, worked 150' down. In 
. ~o~ ~h. bot tom dwindled to mere marker. Fortuna bullion carried$ lO per oz"; Beeh 

~~~.~~, hive all silver, peters out; main Fortuna cont~nues down as well-
';....~~"..'Q~~/ ",,,'I marked fissure with extensive WR al tera tion but low-grade, whereas above 

lo{ "J",". K:< J~the flat rich s topes still stand open. 
~ e' ,-\..,r"l '.\:\ ~ 'll \; . '{\ t" ·r Bonanza region of Fortuna best developed and richest where veins 
1J~\~'\/ .. ~~Ju of other series intersect it,altho' rich , ore found not on these lines. 
v',~ ~~~' But Fortuna always yielded fine ore at zones of intersection with In
<~~. (\~ ':I' cline and Burgess series,when those veins carried OBs above ,whether 

, t< ~~ ( the junior vein did or did not extend to Fortuna horizon. Rich zones 
.\J) ~ .~ found on Fortuna equally up or down t he dip from the intersections. 
\" (~~~~.t..' ~ l In all cases Fortuna retained its flinty frozen qtz. ,the junior veins 

0\ I\\~" 1'\ .. IItheir banded, more porous qtz. But as stated ric ij ore found on 
Q.:~(j. .V1»~Fortuna 100' or more from any vein-crossings',e.g.in zone abotDe Beehive, 

\~,* E of any pnftibable veins of Beehive series. 
~(I~.,t~~1v, / 
~ v~o<l~~{ Internal crossings or fractures appear to be confined to the Fort-

~\\~ .~ \~\(l ' I..'\~ una vein, and to lie about perp. to the vein plane. Ore stops on these. 
\ (,. 1\' <"l'~" j , 
~(\~~\j~ "II!' Fortuna profitable rone 1000' long;to NW,vein never identified N 

J"~ ;Q' (t\ ( i ./'/of Standard shaft; tp SE it extends far past Mono shaft into decomposed 
{'\ ~ r..\''' r-~ '\/ ~' ~ ande si te • 
'v \, \~" ,,\\\ "'. \l~ 
~ , ." ~~ ~ t~ Incline Series.- See Fig.l. Values fade out at 500' horizon;but ,'\t''K4 ~(\ilJI appearance pers 1sts, as Gildea, 700 ( depth and be low Fortuna). Many of the 

1~\'~ t. series end at shallow depth at Moyle FW. Moyle broken zone 10-40' thick; 
~t«, o~: J ~\~~~ , and Incline veins curled up on fault zone in masses of broken qtz. jbut 
'7Q;~ tJ',\,,\t\~'\-.,.( there are no Incline veins below the Moyle. (-- . 

('t,'I.<t\\ ~ -.7' 
~ i~\~'~~ Two types Incline vein-filling: {l)massive,beautifully banded flinty 

~'tI (,~ ~(' qtz.,s.t. firm.,s.t. badly cracked,but always with red ocherous clay, 
l 1 , possibly .derived from wall-attrition in l1el:§pathic rock. Clay ha.s fine 

t ~., ~(t shar,!) chips of the same qtz. ;values in clay Come from chips. Both walls 
~t\ ~ v/ aret rarely well-defined in Incline veins. Examples of (1): Main Stand-
~~r- . ard and InCline veins. (2) Less clay;well-bandel ,rather porous qtz.,not-\ 1ablY soft,at times crumbly,as if crushed by wt.,not attrition. Bullion 

Y
) , vein,very near Incline. Had Bullion existed at tlme of Incline,it cou~d 

,I C' hardly have escaped grinding on its walls;no such grinding. Bullion 
'£ '\ later. 

. . 

500' is max.pay depth for Incline veins; ave.bottom 400'. Ore shoots 
parallel each other in InCline veib system. 

t2) veins has small It enricher'; veins branching off ,generally into 
FW;ex~remely rich, yielded half-ton per man per month;s.t. followed 

V 100'. The very low-grade (2) series veins have been enriched by "the 
later formation, of small high-grade seams in their mass--(pif~~ichers 
s. t. branch out and up into ' the CR. Smallnes sand high-gr1.de (as 
well as oriientation,probablY-E.W:l suggests enrichers belong to Burgess 
series. But they lack Burgess co~rsness of gold and type of qtz. Further, 
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they accomplish no noticeable faulting. J.l.ence may be 3rd group of In
cline series. Note: Not all (2) Incline veins owe their richness to the 
enrichers. 

All Incline veins dip W;ave.width 14-20". Walls good, we~l-defined. 
Near veins andesite well oxid.,un1ike andes.near Fortuna,which even at 
high levels ans where well decomposed shows bright py. xx. 

~ Albite xx mentioned found near sur tace in Incline veins. Bullion 
/vein 260' lev. showed full width crystal. calcite. " 

j 

J 

Burgess Series.- All below Moyle FW.{Except possible confreres, 
the enricher!}. Small, nearly vert.fis9ures,slight1y banded structure, 
at times comb-like on an axial 1ine;often with a rich scale of hare qtz. 
frozen on one wall. Dried clay on one wa11,m!xed with sandi shows as 
films,1/16", attrition product? Unfailing marker :for rich ore. 

Wall rock of Burgess v~ins " notably less oxidized than that of 
Incline series-below Moyle. Burgess veins so rich that 1/2~ stoped. 
Burgess bonanza,Bodie 300' level S o~ Standard mine-values some dis
tance out in CR. Coarse gold in the ~porphyry't. Mined 12' widejonly 30' 
above the Fortuna vein. 

Angular andes.frags.cem.by qtz. Andesitic breccia,like that found 
in one of the walls of the Fortuna,shows in Burgess veins;s.t. contains 
chips of basic trap not found in neighborhood. 

Incline "pay area" included between vert.planes 3000' apartjBurgess 
pay area,between E-W vert.planes only 600' apart. 1000' on Fortuna prof
itable. 

~ Moyle FW.- On surface as 12' scarp W of Standard shaft;here ground 
has settled into the b1g stopes. Scarp 1500'. UG,fault has rolled up 
eQges of veins that butt onto it into big arches of crushe d ore.{Fig.5} 
Npyle dies out in the dead zpne to the N;not ijnown what happens to Sj 
intersection wit~ Forpuna, which it must fau)t, not id~ptifi~d (? - see 
Fig.l) • frlu y/~ In ~ Jl II, r't h ~ r/ J 'Ir t: t"r"y fJ1IilPlJ _ ftl>Hj/y t~l/u/'fr :; IIf)( /1,(,,. I/f ,;, I" cros,.,j F' dol" 
'B"tctlilit/h,-tht:;y'e~£t{ ert,os'tle (1S!f1f(t""",,1 . I " " 

Dead Zones.- Two E-W dead ", zones crossing andesite ridge:l south of 
Mono shaft,the other 2500' N of this,850' N of Standard shaft, Both 
outcrop as depressions on W slope. UG they show heavy decomposition of 
CR (cf. sta. Ana);contain no ore, most veins deteriorate to mere dis
colored seams.{Pre-ore alteration-cf. Real del Monte). Fortuna explored 
~or long distance in S dead zoneishpws gylpsum. Brecciation,but no qtz. 
'ein fractures antedate FCbrtuna;"the fact that the Fprtuna and other 
fissures weakly enter the Zone is what would be expected,for no fissure 
or line of Circulation could be conceived as staying open in a pulpy 
mass such as this is Ooday."{p. 356). 

Beyond N dead zones ve i ns come in again with good valu'e ;but lost 
identity in transit,and reversed th~ir dip;other character.same. 

Dikes.- No effect on miner. Red Ledge,decomposed brecCia.4' wide, red. 
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BODIE GOLD-SILVER DISTRICT,MQ!Q CO.,CALIF. 

Source Data: 

1. 8th An.Rep't State Mine "·ralog., l888.Wm.Irelan Jr. 382-400. 
2. Geolo~y of the Bodie District, Calif. R.P.McLaughlin: MSP 6/22 

'07,795-796. 
3. The Vein Systems of the Standard Mine,Bodie,Galif. R.Gilman 

Brown, Tr.AIME 38(1908) 343-357. 
4. Report by D.H.McLaughlin 7~1/31. 
5. Conversation,maps etc. F.Frederick.Accompanying surface map 
by Frederici. 

Rock Formations.- The stratigrpphy has not been satisfactorily 
workedout. Beyoni question are the recent basalt flows and agglomer
ates originating in the Beauty Peak volcano, some 6 mi.,NNE of the town 
of Bodie, and the Pliocene? Bodie Mt. andesitic flo~with intercal. 
agglomerates. The flows are porphyritic with Coarse feldspar phenos.; 
the groundmass is so~ times glassy. The formation is several hundred 
feet thick and originated at Bodie Mt., 3.5 mi. E by N of the town 
of Bodie. The Bodie Mt. formation is thought to be post-mineral be
cause no mineralization is seen in it; but from considerations advan
ced below,it is likely that the formation is pre-miner.l,hence the 
mineralization is also • 

... 
L.B.Wri~ht, Oscar Hershey and D.H.McLau~hlin all 

eus ways,as to strati~raphy and structure. 1te~ .. rdless 
str8ti~raphic section, the rocks mapped underlyin~ the 
mation are of only two (unaltered) types: (1) a~gl 
ltic,with fra~ments to 4~ but rangesin placiB almo 
grain-size of sand. (2) andesite;no bedding seen. 
witA apaanitic groundmass. The age of these rocks i3 

differ,in vari-
of the true 

Bodie Mt. for
ate,0-300'.Andes

tuff of the 
-even-porphyritic 

probably Miocene. 

Frederick thinks there are two flows with the agglomerate between 
them, but the structure as sh •• n on the accompanyin~ map and the FF 
sections thru Bodie Bluff and Standard Hill su~gests only tW0 forma-
tions, the a~glomerat. ~fl:l"39 ~ft\ as one or lIlore 
lar~e lenses in flows. The ' lower Red Cloud levels shew tuff interca! 
lated in the flows. Hershey thou~ht general dip to SE,with lowest 
formation (baeal andesite) at lnV end,overlain successively b~ purple 
or lilac t*ff and by Bodie Bluff andesite,and with a Queen Bee andes. 
in SE end of district at "P of column. Wri~ht agreed en basal ande
site up throu~h Bodie Bluff andes.,but thou~ht Queen Bee same as bas
al and that the basal andesite and the lilac tuff band (probably FFs 
lilac agglemerate) oytcrop in a band surrounding thlt district :bewl 
structure. McLju~hlin a~rees that Queen Bee and basal andesites are 
probably the same,but do s not know whet~r they lie at top or bottom 
of section;thinks evidenc is definitely opposed to bowl notion,and 
sees no evidence against a dome stru cture with basal-Queen Bee andes. 
as uppermost formation. FF agrees with this. 

:. 1 



structure·~rederick sums up the structure by saying that Sug~r
loaf is the "stera"" of a general N-S uplift of th~ range,an uplift 
which includes the Bodie Mt. seriea(Pliocene?). For the Bodie Bluff 
and Standard Hill area,the map and 1st two eections confirm this; 
upltift is shown by the attitude of the ~a~glomerate ,and ~tron~ly 
suggested by the longitudinal faults and fracture~, fan-like in 
cross-~ection, and by the in-faulted ~raben of a~glomerate in the 
Bodie Bluff vert.section,and the Incline ~erie~ of antithetic faults, 
Standard Hill vert.section. South of Standard Hill (ned Cloud vert. 
eection) structure less clear,probably more faultin~ than ~hown;but 
in a general way,uhe ' uplift appears to contin*e past Su~arloar. 

The earliest fault or fracture i~ the Fortun&,which is oriented 
like a l'llilr~inal thru~t with rel'pect to the Bodie Hill portion of 
th~ uplift. The displacement on this fault is not known;but descrip
tions show that ore on the Fortuna was confined to the upper h,rizons 
(above the 600' level-eee Irelan sec~ign),where the dip is flat,and 
that below that level,where the dip steepens, the Fortuna is barren, 
it ie a eheeted zone showing strong slickenside and striae in highly 
altered rock (pyritized clay). This sugge~ts zi~zag control on a 
thrust fault;if as D.H.McLaughlin !Uggests,some of the Bodie ande
site is intrusive, then if anywhere the core of the Bodie Hill uplift 
should be intru-sive,and the Fortttna a marginal ' thrust. Both its di
ver~eDce in strike .and the fact it is antithetically fault~d divorce 
it in ' immedia~e genesis f r om the Moyle FW and the anththetic faults 
next to be described. The productive horizons of the Fortuna are so 
flat that it seems difficult to vieualize opening by thrfueting alon~ 
this part(although from the descriptions, the Fortuna quartz was prob
ably largely replacement:tflint-like,frozen- in contrast to the banded 
qtz af the younger veins;nevetherlees comb structure and drus,. cavi
ties on the Fortuna sug~e~t open-fissure filli~ in places); 

j' 

\ 

If the Fortuna had originated as a marginal thrust,flattenin~ 
toward the surf ace(it would shoot out flat toward the nearest baee 
of the uplift,if the latter were then inCipient-this not sf.gwn on 
section)then continued reverse movement would make a tendency for 
opening in the flatter segment,and the increasing doming wC)uld make 
the segment flatter and flatter,hence continued op.ning-check~ with 
Fortuna mineralized sheeted zone. Finally the segment wouldget teo 

2 



flat and opening would cease due ' to gravity-failure .f the brid~e. 
,.' ; 

But meanwhile the stretchin~ of the ~kin of the d.me has induced 
~raben formatien al.n~ the cre~t of the (el0n~at.d) dome. The Me,le 
fault ferme Qn the NW border Gf the ~raben zone, and a fan-shaped 
pattern of lGn~itudinal fracture~-cross-joints with respect t. the 
arching visible ib NW-SE s '.ctlcm. &.pparently uplift was asymmetric, 
3tr.n~er alon~ the NW fkank of the elGn~at.d dome,.There is ~ome ~m~~es
tion of this in the sect~ons throu~h Bodie Bluff and Standard Hill 
(a t ti tude of a~~loin~.) but the Chief evidence is the dominant Moyle 
fault and its antithetic satellltes,the InCline series. 

In H .Cloos' experiment on graben, (Ref.: 
) he showed horizontal stretchin~ un

accompanied by doming;here the grlilben block moves down, the footwall 
abuttments remain stationary. But with graben on the crests of up
lifts,it would seem th~t T~he abuttments should be the active movin~ 
blocks,while the graben block might remain neavl,. stati nary with 
respect to a horizon above sea-level.Friction along the ~raben faults 
would set up feather joints or complementary~ shear planes in the gra
ben block,prob8bly feather joints if 'the block were c&mpetent and did 
not flow .As active uplift contiml! d in the FW abuttne nts, a zene of 
plastic flew ("fault dra~")would be set Up close to the fault,where 
force v~.friEtion would be at a maximum and the feather joints within 
this zone would show stron~ "dra~". 

Ske/rt 
The acc.mpanyin~ Tectonic elart compares Br.wnt~ Standard Mine 

section with ,H.Cl.os ori~ifial ~raben experiment,except that the latter 
has been turned upside dewn to cerresp.nd with the FW beint; the acti",. 
block.Here lack ef flow in the inactive block induced feather joints 
rather than antithetic shear planes(since the latter ~e with rock 
flowa~e )These joints are unrotated away from tij,e syntheic fault, but 
within the limited zone af plastic flew,they are "dra~~edn. In cG.Qtra5t, 
the antithetic fau 1 t '.s ,within the active block have their pivots of r -
ta tion righ t on the pil:s.ne of the synthetic fault, and these joints' are 
rotated throughout ~ their length. This distinction seems the ~ st 59 
far obtained for .1mx.il'lil'l~ distinguishing the active from the inact-
ive blOCk. 

As shown on the Standard Hill section,also that of Brown and that 
Irelan, these antithetic faults (they became such through their tota
tion,and solely from that rea~on) fault the Fortuna vein and the •• 1 •. 
beds (Standard Hill section).As suggested on the Standard Hill sectien, 
some of these antithetic faults ma.~ be complementary shear planes. 

Mineralization continueddurin~ the antithetic faulting. The earl
ier mineralization, n the Fortuna was relatively hi~h in silver and 
low in gold. The antithetic faults or Incline series carried ~ou~e 
but also cGmb quartz ; the Sf) veins ",re relatively higher 1.n ~old. Finally, 
presumablyi after antithetic f.ultin~ bad; possibly ib part b~cause 
the faults were sealed 'with quartz anduplift was dlminishln~, • seriee 
of tension joints, parallel t. the axis of the elon~ated deme,and form
ing the W side of a fan structure,formed in the FW of the M yle fault. 
(Standard Hill and Brown ~.ctions). These sgow cemb quartz and ne goug.; 
they c~rr, relatively the highest gold (free) but still Seme silver. 
This is the Bur~ess series. The metallization on them is believed t. 
be the latest,but since according te> Fred~rick,some of these fissures 
cut the Fortuna, some were cut by the latter,it seems likely that the 
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' J \'" , .' " '.' I.'. , 
~;;X(\ O'(~~\\ Bur~ess fractures ar e p~rt'" of the : prig1n~1 ~>~fa'r( pattern of Cl' OSS- joints, 

~~!J.,/ -\t,\~~"~ which accordif!~ to Bal)! are among the ear LfestJ fractures cennected 
~J ~~t\ $6\\ with intrusive uplifts, to for1Jl.but the_y Were not much opened until 

,,~ ~\5~ formation af the go'B~" Moyle fault gave them the Foeppl effect (see 
~ especially Brown section). 

since the 

As shown on the plan,the Fortuna vein meets the Moyle fault ~t 
an oblique an~le,neQr the south end of the Standard mine. It is net 
clear frem the data whether the Fortuna was ever positively identified 
in the Moyle fault footwall;Brown shows it thus in his section, but 
the displacement he indicates seems too small for the Moyle fault~ amm 
~ he says the Fortuna was never identifIed north of the Standard 
shaft,hence if it was found in the Moyle fault footwall it so n died 
out to the NW, as a vein. The re~ult of this is,the Fortuna was one 
of the main pr dueers in the B die mine,together with the Bur~ess 
veine; while in the Standard mine on the north,which the Fortuna hard
ly penetrated,the Incline series were the productive veins. The plan 
suggests that Bodie Bluff,north of the Standard mine, represents the 
apex of a cup~ma on the crest of the main N-S uplift,and that the 
Bodie-Bulwer mine lies on the south side of this cupola. The graben 
is dying out to the south here and the antithetic faults become less 
numerous annless rotated, as is shown by comparing Brown's Standard 
Mine section with Irelan's Bodie mine section. The Beehive dr&pper, 
a vertical thin high-silver vein in the footwall only of the Fortuna, 
(Irelan section) marks the end,down the dip,of the Fortuna bonanza. 
It was probably the channel up whic h the silver s='olutions ascended 
Bnd is quite likely a tension fault openedby Foeppl effect eeneath the 
Fortuna, which had, if not gouge, at least a clay : casin~ Caused by 
early HT alteration. 

The later,gold mineralization on the Incline veins 1 cally enri 
ched the Fortuna, for Brown says the Fortu~a always yielded fine ore 
at intersections with veins of Incline (and Bur~ess?) series where 
those veins carried OBs ababe,whether the juni8ur vein did or did net 
extend t the Fortuna (presumably the vein-fracture did descend). The 
rich Fortun~ zones ex~endedabout equally up or down the dip from 
such intersections. H wever, rich ore was also foundon the Fortuna 
well away from any vein cros~ln~s. on the other band, the Incline 
veins in their turn,Qc cordin~ t R.P.McLau~hlin,are said to have been 
enriched at their crossin~ with the Fortuna,and not to have carried 
ore below the Fortuna.Referring to the tectonic sketcll,there would 
have been a tendency toward "normal" fault movements on the Fortuna, 
and this might well have opene dup the InCline veins near the Fortuna 
(R.P.McLaughlin says"Most of the veins show a banded structure and 
displacements of the bands show several enlargements of the fissures 
~ primary deposition,") 

Within the Fortuna quartz, small fractures which appear sympathe
tic with the Incline series have localized ore. 

The shoots in the Incline veins pitch south (R.P.McLau~hlin); 
they parallel each other (Brown). tais may mean that they occur within 
a distinct zone trending across the Incline series, possibly perp.te 
the strike. heferring to the map, which shows approx. position of For
tuna bonanza, 9. focus of mineralization near the Standard 018 Shaft 
is suggested,·possiblv the solutions r(I ,~e f r om this on the Fortuna or . ., 8 5' 
up the Moyle fault. As shown on section thru Sandard New Shaft,thi~ 
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epicenter Is under th~ very apex of the uppift. 

Brown shows that tlle Incline veins themsieve shave It enrichers" , 
very high-~rade,usually in the FW;these are oriented like the Bur~ess 
veins, .XB and are fe&ther-jGints off the antithetic faults,oriented 
so that their planes contain the axis of uplift. The Incline veins 
carry albite in their g&ngue. 

The Burges~ veins, according to Brown, are a breccia of angular 
andesite fragments cem.by qtz.-con~irms their joint-like nature-walls 
separated. 

True banding is best developed at the ex~reme N end of the dis
trict,where the veins form a fan-no graben or fauttl@~-simple fissuring 

The Incline series, and apparently especially above where they 
are draggedinto antithetic faults,are often mineralized sheeted zones
see Balk'll, cross joints • . An app&rent sheeting in solid qtz may ~ as 
explaine« by McKinstry: replacement of sheeted reck. The veins are in 
part replacements. 

The fact that the Bur~ees veins show ne dra~ by Moyle pr ves 
they are latter than movement on Moyle and later than Incline veins. 
Checks explanation above. These veins very little oxid'aed-did net 
reach surface, st pped under Moyle gou~e. . 

The Incline vein~ ~_ wn on the Standard Hill section, accordin~ 
to it'rederick, pe~ered .out above, where the antithetic faults along which 
they made entered the &~gl merate,and showed,in the agglomerate, 
nodules of chalcedeny indlcatiI~ siliceous hot springg. ~ence the top 
of the ore bodies must have reached within a couple of hundre d feet 
of the then surface. The agglomerate was a trap. 
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BODIE DISTRICT, MONO CO.CALIF. 

Abstract: Report by D.H.McLaughlin, July 21, 1931. 

Visit July 14-18 inclusive. 

Four possibilities for an ore sur-ply t e sted: (1) Dumps;(2).low 
grade in Bodie Bluff and Standard Hill where ground between old workings 
has stringers in suffj.cient abundance to justify b()rH~ for large tonnage. 
( 2 ) ore beneath old stope s on 'l{now n shoots and in new shoots in the S 
end of the district;(4) new shoots on veins in central part of dist
rict where little minin g done. 

Summary of R("\sults to Date. - Mainly concentrated on 1st 3 possibili
ties. Some surface wOl'k in central are 'B.. Durnps: 326,OOO tons ave. $1.86 
Au,main Standard dump; ~7,000 tons milled, checked grade,low cost,but 
only 50% recovery. LoVJ grade:result~ to date of saapling show ' top of 
Bodie Bluff non-corm1ercial; on S side Standard Hill,shovel cut 190' long, 
40' wide ave. $0.79. Cross-cu'c samples show zones of rock along veins 
probabl y ore,but se parated by wide harre n zones. Central area between 
Movle fault and Standard vein most promising,not yet tested. 

ExplGration I n S end of district discou raging. 16,000' development, 
mostly 700' level Red Cloud mine. Four small OBs found,produced 6647 tons. 
No ore blocked now. OBs in S end rarely reach 700;shoots that do exist 
ther spotty and small. One face iloVl runningS on 700 to get under workings 
on slope of Queen Bee Hill, one face going N into central part of district 
beyond the Uro mi ne. 

Exploration in Central Area.- 2000' stretch of lower grouhd along 
the main ridge. Little evidence for ore here. Power shovel cut long 
tre'nch showed a number of qtz stringers carrying a little gold. Detritus 
m~inly on surface. Abundant qtz .float along a few poorly defined !K~eUlZ. 
zones. Gold can be panned in a number of places,but app . no systematic 
distribHtion of values. Workings from the N mainly followed veins unt11 
discouraged by lack of ore. Mono faul t,E-W? Said to have cut off veins 
(but not ore) but data vague. Working s on one level in Oro mine termin
ated on the B~ttE« north against a fault trending east. Central area cross
cut with max.baclt 174' by the long 1!..urora tunnel,and along same general 
line by crosscuts from Goodshaw shaft at several levels;longest, 620' 
east-west crosscut, 450' lev. No ore apn . found. Two veins - cut in Aurora 
tunnel,one follo ' e ~ sev.hundred ft.A pp. no ore found. 

Rocl{ qt mouth of Aurora tun . anuon dump of Goodshaw shaft a firm ande
slte closely resembling rock on Silver and Standard hills. Elsewhere 
thruout Central area soft white rk. exposed,lhndistinguishable. Hershey 
thinks this overlying firm andesite,which he presumably correlates with 
Bodie Bluff andes. to N. Latter wall rock for Itlostof northern OBs,and 
possibility of its existence at dep th in Central Area main reason for 
exploring there, at depth. A drlft on 700 Red Cloud has continued bena th 
old Oro workings,now ready to continue into Central area, by continuing 
the drift in direct~.on effectively to crosscut the ground. Face now in 
bleached tuff;recently crossed broke HSO zone,probably fault at north 
side of Oro mine. Muck must be hauled 1600' to Rerl Cloud shaft. J.J.eavy 
pumping, bad ground.Adequately to explore central area xmxEx require~ 
2000' driftinr and crosscutting. ~hould get more dope from old workings 
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and more precise khpwwdge of rocks and fOl'mations before spending the 
$ 50,000 indicate d . 

Geol ogical Consideratlons.- Both Hershey and L.B.Wright assume Bo
die formations consist of sequence of thick layers of fldws and tuff~, 
sllfhtly bent and intensively faulted into mosaic of bloek~. Both think 
a distinctive por.lava, locally glassy,lowest expose d member. hershey m 
makes formations to SE successively hig.'I1er land has a Queen Bee andesite 
at top of column.Wright agrees with lower "ershey sequence(basal 8ndes
ite,overlain successively by purple or lilac col.tuff and by the Bodie 
Bluff andes.) but thinks basal andesite lind lilac tuff OC in band surr
ounding the district. He therefore thinks basal andesite and Hershey's 
Q.Bee andesite the same. McL. asks for microscope but is inclined to 
think also that Q.Bee an n so-calledbasal andesite the same;but he doesn't 
kno ,'! whether this formation is at top of bottom of section. Wright con
sidered it at the bottom,making structure bowl-shaped with layers dipping 
toward center. Evidence seems definitely opposed to this."Indeed, I have 
not Sgen any very pOsitive evidence which rules out the possibility th&.t 
the original structure WaS more or less dome -like, wi th the .arrounding 
rim of locally glassy andesite (Mr.Hershey's Queen Beei ang basal ande
site and Mr. Wright's basal andesite),as the uppermo~t forl'l1atlon." 

Flts N-S rougbky parallel to main veins,also number of strong crOS3-
fIts>. Can hardly see any cross faults ,nor' can any' one dike or vein be 
positively identified on either side of any fault, to give displ. ~eco
wmendations for deep devel. in S area andin central area based on theory 
Bodie Bluff andes ,host rock fOl' main OBs in N area, will be found at depth, 
and weak veins near surface would i mprove in BB andesite. Soundness of 
this depends on (1) accuracy of formation correlation,correcness of det
ermination of nature of formations, whether flows, tuffs,breccias,either 
pyroclastic, contact or fault, intrusives, and (2) on structural accuracy. 

If correlation of basal ande.with Q.Bee andes. holds a different 
structural picture holds,whetber this formation proves to be an upperor 
a 10'l'.' er unit. Possibil:i..ty that the andesite which forms such 8 large 
part of the ro« in the heart of the district is intrusive not considrered. 
Herehey thinks his Silver Hill andesite is an upper flow,above BB andes. 
and above a white rk which he thinks a distinct formation above BB anele •• 
The Silver Hill andesite is massive, fairly uniform,porphyritic,with 
zoned plagioc.phenos,fairly abundant bi,very sparse qtz in light gray to 
p-ray green matrix.It extends from N slopes of Queen Bee Hill s.t least to 
Silver Hill and is main rOBk exposed in extensive Red Clotld ~orkings and 
other S mines. Bottom nowhere exposed, Re rl Cloud shaft,880',does not 
get thru it; same andes. shown in '1" inze on 627 OB below 700 lev. Further, 
this seems Same rk as that on Standard Hill just NW of Standard dump, 
called the BB andes. The rk to the N on top of BB itself somewhat differ~ 
rent but could be part of same intrusive mass. He understands deepest 
Standard workings in same rock. 

White rock,which forms major part of surface in Central Area,is 
called a distinct formation,above BB andes.and below the Silver Hill rk. 
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to the S. White rock an altered andes. very similar ori~inally to rk. on 
Silver Hill and on Standard Hill. Graduation from solid fresh andes. to 
white rock, soft,can be~ seen. Same thing shown in Aurora tun,which ~tart8 
in mas~lve fresh andes. and gradlllllly passes into white l'odtk identical 
wi th rock forming ~urface to the we st;, in which the Hershe shovel trench 
was dug. Change probe due to introduction of sericite,fg silica and some 
dissem.p~,ite. Alteration esp. notable where oxid.has been thDcuUgh and 
where sulphuric acid from the py.ha~ kaolinlzed the felds. - This type of alt. 
probably not confined to the massive andes;it may also affect the tuffs;b 
but the white rk where dtuufed Was always altered andes. 

Hence nossible thatR small stock in Bodie district; all profitro le 
velns in it. Practical a~pect:if andesite intrusive, no deeper formation 
1 ill be met wi thin range of mining. Hence no improveme nt in depth of veins, 
for no diffel'ent formation. 

Rich ore mined from veins in almost fresh andes. in places ,but usu&l
ly rock bleached in a zone at least a few feet wide along the vein~,Where 
bleaching most extensive and rock softened by kaolin,vein usually barren. 
These relations probably linked with sequence of alteration and mineralize 

In central part of St pndard Hill surface composed of bleached rk.~aid 
that the veins between W-dipping Standard vein and the E-dipping group 
near Moyle fIt. were not productive on the upper levs .in this rk. ,but be
Came ore-bearing when followed down into more solid andes.Has been a~sumei 
that this overlying rk.was a different, less favorable layer,and that the 
ore was confined to the deeper BB favorable andes. Mebbe so, but white rk. 
in Central Area merely alt .ande s. ,al tho of cour sefil'mer ande s. may be met 
with and it is p08~ible insiglhflficant s'1rface vein~ lIlay improve in that. 

Asks for microscope and detailed,recorded geology,especially details 
of vein structures, which he thinks may be better guides Co ore than gener 
al notions on favorable rk. layers. 

Body mineralize shallow type,seldomi perflists to great depths. Main 
ore shoots sub-ore at from 400' to 900'. Thinks ore botmm still in same 
andes.f§tlure in depth cannot be blameo on rok chance.1200' depth Lent de
velopment saidto have found no ore. Small spotty shoots on 700 Mccloud. 

Red Cloud Development.- 608 shoot on vein NE of Red Cloud shaft;in 
Red Cloud vein zone,but not known on what branch. Small; follows intersec
tion of main vein(dip 58E) and a small vein coming in from HW with NE 
trend and steeper dip.Rake of ore seems to be N. H~~ds ave. $8.15. 

Red Cloud vein seems to pinch out, 700 lev.N. Concordia vein,as seen 
in drift S from shaft X-cut, 700 lev.,is barren calcite.on 400 l~v. shoot 
was 4GO' long,dropped to 170' ()on 450,because bottom on the N side raked 
flatly S. S part of ~tope continues almost to 700 near Noonday wze,and 
app. ended against a flt,almost parallel to the vein,which seem~ to pull 
it apart. 700 here shows s;rone f Y'acture,much go and drag vein matter.Noon
day wze (old) goes 100' below 700,picking up vein there in EX-cut. Thie 
app. is vein segment below the fIt. 

Best 700 ore is on E-dipping branch of Noonday vein. 120' ave.$122 
Au 53 oZ.Ag,3.5'. But producedonly 3200 ton ave.$ ll. Triangled out at 
150' below 700. Stope ends above 700 where dip steepens and stringers 
with usuall Noonday dip come in from E side. Vein dips E above 450,st8ep
ens to ve rt. ,then turns and dips 70W at ore shoot _nentioned , 700. 
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Work on Standard Hill & Bodie Bluff.-The massive andes .on Bodie 
BluffiSlocally brecciated-& has numerous qtz veins on bloCKY fractul'es '-\ 
as well as on a few stronger fractures parallel to the general trend. 
Open pit possibility. Ave. grade 300 samples area 250 x 350', $1.40.Sa.rnples 
from qtz stringers and qtz float. These 5% of rk,so ~hol would ave. 7c. 

\ 

Standard Rill,west side,firm rock with many veio1ets forms bluff 
in FW of Moyle fIt. (Deep debris E of Moyle }.qtz float andfrags of sil.im 
abundant in this debri~. 190' cut ave.79c. 

Conclusions. - Does not accept f ormer work etc. Thinks his pictUI1e 
more in accord with evidence ~ saW. Needs 6 ~eeks to ? months detail wk. 

HERSHEY'S COMEBACK July 31,1931. 

lIncL overlooks,in intrusive argument, fact that in hed Cloud wkgs 
tuffs occur under Silver Hill andesi te at surf a.ce, indicating SE dip of 
layers. 
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been carried on, in the Mono Lake basin and ' on the 

glacial deposits flanking the Sierra Nevada, which re

sulted in interesting reports of doubtful economic value. 

The postponement of work at Bodie until its regular turn 

among the quadrangles, will reduce the chance of rush

ing into an "ante mortem" examination. 

The gold-bearing quartz veins are confined, as far as 

present developments have shown, to a single ridge about 

one mile long in a north and south direction and about a 

quarter of a mile wide. This ridge is readily Idis

tinguishable from the surrounding hills by its light color 

in contrast to the dark rock extending for miles in each 

direction. Two theories would account for the formation 

of the hill. One is that it is a volcanic neck pushed up 

through the surrounding igneous rock (similar to the 

occurrence at Tonopah), and the second theory is that 

the ridge rock is the older and has been exposed by ero

sion, being preserved above the surrounding ,country by 

its greater hardness (as at Goldfield). Geologic work 

that would establish the relation of this hill to the rest of 

the country should prove of great service in prospecting. 

The veins are 'true' fissures in the andesite, carrying 

gold and silver in about equal amount, and nearly all of 

them strike north and south with the ridge, varying but 

little over 10° either way from a vertical dip. The ac

companying sketches are drawn to show the general 

structure and exact measurements are neglected. Most 

f 
of the veins are from one to three feet wide and occur 

fvom three to one hundred feet apart. The ore-shoots are 

from 20 to 200 ft. long and dip southward in the veins. 

A larger portion of the productive area has passed into 

the control of the Standard Consolidated Mining Com-

pany and my observations have been confined mainly to 

the extensive workings on this property. 'fhe Syndicate 

property to the north of the Standard has been developed 

by adits to a depth of about 500 ft. The Standard shaft 

is 1,000 ft. deep, there being about 400 ft. of water in it 

at present: The Southern Consolidated property,' south 

of the Standard, has been opened by shaft and other 

workings to a depth of over 600 ft. The greatest depth 

attained in the district is at the Lent shaft, which is 1,200 

ft. deep, over 600 ft. being under water now. Almost 

. without exception the veins have failed to carry pay-ore 

to a greater depth than 500 ft. below the surface, but the 

I 
great number of veins (over one hundred) and the great 

width of at least one (the Main vein of the Standard was 

worked by square sets; it was 60 to 70 ft. between walls 

at its widest, the ore being worth frequently $400 per 

ton) have made a long life and large production possible. 

Outcrops of encouraging size and value are rare, being 

obscured by surface debris arid also pinching out. Nearly 

all the discoveries have been made by cross-cutting. The 

size and value of th~ veins vary so much that cross-cuts 

more than 200 ft. apart may entirely miss orebodies of 

considerable value. 

A marked geologic feature exposed in the workings is 

a fault-plane (locally called the Moyle foot~wall) extend

ing about 2,000 ft. north and south and dipping about 60° 

east. The present caved condition of the old workings 

prevents a study of this fault as far as is necessary to 

establish its relation to the vein systems. This fault

plane was once the basis of an apex suit, the contention 

being that it was the main lode of the entire system. 

Broken pieces of ore and clay fill the fissure, but it has 

never been worked as a vein. Consolidation of the con

testing companies waived the necessity of a final legal 

decision after one jury had brought in the non-committal 

verdict that each party to the suit should be awarded 

what really belonged to it. 

The Standard sbaft cuts the Jll>LlH-U«Lll" 

about 500 ft. and 

hanging-wall side, has caused a scarp of 12 ft. on 

face, moving the collar of the shaft the width of a 

partment (5 ft.) diagonally out of line to tbe north 

east. The veins break and bend upward as they near 

the fault from the east side, showing the faulting to have 

been normal, as ' is the case in all the other faults Ob- ) 

served. The veins on the west side are in very solid 

country and are undisturbed. More evidence is needed 

to establish the relation of the veins on the two sides of 

the fault, as a very great movement would be required \ 

to displace a single vein system into the present position, 

as shown in the sectional sketch. 

About 700 ft. north of the Standard shaft there is a 

broken zone not less than 100 ft. wide north and south 

and of indefinite extent east and west. The zone is com

posed of leached~ndesite and clay, which is probably the 

final product of the leaching. There are also occasional 

fragments.of quartz. This zone is probably an area of 

faulting and displacement of later date than the vein 

formation. North of the zone the vein system as far as 

developed seems to be the S!:Wlle as in the section at the 

Standard shaft with the omission of the Moyle fault

plane, which is not traced underground and gradually 

disappears on the surface as the scarp is followed either 

way from the Standard shaft. An 014 property line is 

near this zone; in the leached and crusbed rock the Tioga 

shaft was 8]lnk to a depth of about 800 ft., cross-cuts 

being run east and west from each 100-ft. station. No 

ore was exposed by these workings and they were aban

doned, although recent developments have opened up the 

vein about 400 ft. farther north, and these veins are now 

supplying most of the ore produced in the district. 

Southwest of the Standard shaft there is an area of blue 

clay, exposed by the underground workings but con

cealed on the surface by talus. Striated surfaces in 

clay show movements in all directions and the 

mass may be decomposed andesitic talus. 

The oldest vein in the series is the Fortuna, lying in 

the southern portion of the Standard property and apex

ing in the mass ' of blue clay. Its strike and dip, so 

markedly differen't from that of any other veins in the 

district, make it remarkable, aside from the fact that it 

has been one of the richest. Where the younger veins 

cut the FortuT,a, it is normally faulted from one to ten 

feet. The younger veins are said to have been enriched 

at the junction and none of them were worked out below, 

indicating an upward circulation of the ore-bearing solu

tion through the Fortuna. If any of these junctions 

were still undisturbed by mining operations they would 

doubtless show important evidence in regard to age of 

veins and time of movement. The lower workings on 

this old vein are under water from a depth of about 500 

ft., but accounts seem to show that it split up and was 

lost at the bottom. Near the present water-level is the 

open stope on the only vein worked below the Fortuna, 

called the Bee Hive 'dropper.' The Fortuna continues 

past this junction without apparent change, while the 

, dropper' does not extend up farther. Reports show this 

orebody to have been botto~ed in less than 200 ft. below 

the junction. As will be seen from this description, the 

probable sources of the ore-bearing solutions are con

cealed below the water-level in the old workings. 

Most of the veins show a banded structure and df 

placements of the bands show several enlargements 

the fissures since the primary deposition; A peculiari 

of the ore is the occasional occurrence of manganese 

dioxide in vugs. The dioxide is loose and clayey in 

texture and carries Some silver to the exclusion of gold. 

The best assays are usually found on or near one wall or 

the other, as indicated by fine scaly gouge or by small 

blue spots (of telluride) in the quartz. 



of the Bodie District, California. 
'Vrltten for the MINING AND SOlEN'rIFlO PRESS By R. P. MoLAUGHMN. 

The following description of Bodie is offered because but little has been published upon this mining centre which, at one t.ime, ranked among the foremost gold districts of California, its large production corresponding in a way with the present conditions in neighboring districts of Nevada. 
The Bodie district is situated in Mono county, about six miles from the State boundary line between California and Nevada, and almost due east from San Francisco . 
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'rhe nearest station is Thorne, at the southern end of 'Valker lake, in Nevada, on the Colorado & Carson rail"mad. The stage journey of forty miles west takes one past the old camp of Auror, and into the town of Bodie, :at an elevation of 8,200 ft. above sea-level. Historically the camp offers all the picturesque features portl'ayed in the stories of Mark Twain and Bret Harte. 'The "bad man from Bodie" was a phrase current throughout the -Western States a few years ago as fl.l·dicative of all that was rough in character. Gold was known to exist here in the early '60s, but it was not given '1lH1ch attention until about 15 years later, when rich ore was founel. The boom days of the Comstock were almost past and the rich strikes at Bodie attracted the populatiol1 of Virginia. City in a rush probably as maddening as 

recent years. It was hoped that anO,ber Comstock lode had been found and the town became a miniature Virginia City with all of good and bad that the name stands for in mining and finance. At one time there were 30 companies operating hoists within the area of a square mile and a population of 10,000 was claimed for the town. The collapse of many ventures left the hillside strewn with monuments of reckless expenditure based on wild hopes. 
The country for a number of miles around Bodie is andesite and volcanic mud containing fragments of andesite. The andesite is probably a surface flow on top of slate and shale, which are exposed several miles to the 
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south, turned up at a steep a.ngle as though by the Sierra Nevada granite, which extends along those mountains about 15 miles west of the district. In some of the underground workings near the Lent shaft, at a depth of about 500 ft., are found inclusions of black chert possibly altered from the uuderlying sedimentary rocks. Although the Bodie district has tUl'lled out several million dollars in dividends and is still a steady producer, and the only important mineralized area yet developed in the large county of Mono, no work has been clone there by the U. S. Geological Survey. 'A few years ago, assistance was offered, by one of the Bodie mining companies, to take up this work, but it was refused by the Survey, on the ground that there had been criticism on some of its "post mortem." Other work haR 



Age of Intrusives. 

Bodie,Calif. Appear to be two sets of dikes. The late tuffs 3 miles S of 
Bodie are cut by dikes of "dark igneous rockttjevidently fresh,and probably 
Pleistoc«ne basalt. (Eakle & McLaughlin,op.cit.p.145). Irelan (op.cit.) 
describes a series of highly altered dikes striking N-N20E ' mag. ,dipping 
steeply west.,i.e. same attitude as ~Younger vein series tl

• These must there
fore be closely linked in time with the mineralizationjbesides paralleling 
the younger veibs in attitude,they are heavily pyritized,now oxidized to 
hematite. A good- guess is they are just pre-mineral. Apparently they 
are of andesitic compositionjdescription does not make clear whether they 
are true breccia dikes or badly shattered,formerly normal dikes. 

The Red Vein dike faults the Fortuna veinjsince the dike is vertical, 
there is no evidence to show whether this movement is normal, reverse o~ 
horizontal. The section across the Fortuna vein by Irelan,showing all 
vertical displacements down on the W side tor the Y&unger fracture system, 
suegests horizontal movement, because this apparent vertical displacement 
would be caused by consistent west side south horizontal movement,whereas 
with vertical, tension movements,one would expect the blocks to drop d&wn 
more or less haphazardlY,eiving w side down movement in some cases,east 
side down movement in others. But W.Gilmam Brown's section points strongly 
to antithebic faulting in a vertical plane,connected with normal faulting 
on the Moyle fault; if Brown's section is right,antithetic faulting with 
rotation ofi the Younger series (subi!diary planes of some kind to the 
Moyle) is the only mechanics to explain the displacement. See elsewhere. 
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Stratigraphl' Section. 

Bodie,Calif'. 

15-16, 

Youngest. "Basic Lava". Tuff,agglomera.te,flows,basaltic and probably 
coarsely porphyrItic andesite in places. ~aid to be post-mineral, 
but see under Since Beauty Peak,the source of same 
of this material, two miles N of Bodie,is uneroded, while the "older 
andesite' of the Bodie camp proper is highly eroded,the Basic Lavas 
are probably Pleistmcene and post-mineral. ~ome basic dikes cut the 
tuffs 3.5 mi.S of Bodie. 

A'.6./<Itl~.P.t'1J.~t,JII~ Mines & Min.Res.Alpine Co.,Cal.State Min.Bur.,Rept. 
143-5.A Hornblende Andesite. This is the country rock of the veins; 

the latter are said to be confined to this rockjthe hornblende 
andesite is pictured as having stood up as a hill while the basic 
lava material was poured out to cover the hill. (Guadalupe y Calvo). 
The hornblende andesite is light green,porphyritic,with small 
feldspar phenocrysts;these are plagiocalse with apparently some 
orthoclase,with mica and some hornblende. Quartz in the ground
mass. The feldspars are dulled,and chlorite is present e~en in the 
freshest-looking specimen,and from the greatest depths. The mem- 0 
bers,apparently massive beds,of this formation appear to dip SE 60. 

Irelan,Wm.,8th A.R.State Min.,1888,382-400. 

Metamorphic Complex. Not exposed in Bodie,but pieces of 
chert in the andesite at 500' depth in the mines suggest that base~ 
ment may lie at relatively shallow depths. The complex,where ex
posed 4 miles N of Bodie,consists of chalcedonic quartzite;elsewhere 
it is plainly sandstone. The Sierra Nevada gra.nite,east contact, 
lies some 15 miles west of Bodie. 

Eakle & McLa.ughlin,ibid.,p.139. 



,. , \ 
I . 11(1 o 

b {i.. 

j . I . 
'(.'/ / . ! \ / , ' 






	1994-01-0313
	1994-01-0313_1
	1994-01-0313_2

