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BULLY HILL EXAMINATION, JAM.1956 

1/23/56.Arrived ~edding in P.M. Talked with nalston that evening. 

1/24/56. Arrived by boat at mine 9:30 A.M.Looked over maps. In P.M. went 
underground on 770 level,north end. Saw some of the old stopes;ground seems 
to stand pretty well. With an opera~ing mine there would seem to be a 
good chance to back and pick up z~nc ore in the areas where zinc was not 
mined.I saw such ore on the fringe of an old stope; One such stope was 30 x 40 
X 15' high, well inside the dike. Entirely uncaved. 

Shear Zone: Has multiple more or less wavy fault planes carrying thin 
gouge. The rhyolite is fine-sheeted to schistose,in marked contrast to the 
dike adjoining thr rhyolite on the east;the dike is qui~e UBsheeted,breaks 
fine-blocky to conchoidal.In places it is fine-grained,but at others shows 
minute feldspar phenocrystsl.I saw no mineralizationin the d1ke,except 
flattish quartz and/or calcite veinlets,3-5 cm.wide. 

The north ore body \the one found by Glidden in 1955,drilling according t o 
Horalemon's reco~neddations, I believe) shows strong sheeting and wavy fault 
surfaces. Sphalerite 1s fine-grained with ccpy as manchas and irregular vein
lets-ccpy may be post-ZnS. Considerable fine-grained steely PbS. I thought 
the sulfides occurred in rather spotty masses. The oyritic zone west of the 
ore b dy is massive only in places;where massive it carries little or no Cu. 

In spite of the strength of shearing in the main shear zone,I did not 
gain the impression of ~ersistent "shears";the fault surfaces are individually 
discontinuous. 

N face stopped in a strongly sheared pyritic zone with silica; 

The ore body on the 770m is the upward extension of that first found on the 
870.1 think the first hunch was from Longyear DD hole drilled from the sur
face. 

Joraaemon Report, 2/25/55. 4 out of 5 drill holes (I think all from surface) 
cut ore, in 3 ore bodies. One being developed now on 570 level. 

Total production of Bully Hill mine,perhaps 250,000 tons,ave. Au 0.13 oz.,Ag 
6.33 oz., Cu 5.25%; r.' robably graee of 2n,10%. . 

Combined Bully Hill,Rising Star and Cipper City production,1902 thru 1926, 
was 514,~32 tons yielding 37,600,000 Ibs.Cu,25,113,000 Ibs.Zn.With 19nyears ope 
raion,th~s giges average annual production 27,100 tons per year. Total re
covered value was $8,969,OOO,average $472,000 per year. 

Bully Rill average production was about 21,999 toms per year or about 70 
tons per day. 11.7 tons ore found per foot of development. Based on past pro
duction,the mine yields 233 tons of ore per vertical foot.RemainiBg pillars 
plus the new north ore body raise this to 360 tons per ft. 
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Ore found in old workings during unwatering: 570 N dttft;300 level, shaft 
station. 870 N drift: high Zn ore body crosses it 400' N of shaftl 

Bully Hill Ore Estimates: S.H.Ball,1920,l24,000 tons. 
R.L.Beals 75,000 
I.B.J. 100,000 tons,including tonnage ar oound old 

workin§s. I would pay to mine 75,000 tons of t 
this,ave.0.l2 oz.Au,7.0 oz.Ag,4% Cu,8-10% Zn. 

870 N Ore Body: Ave.width l4'.Resu1ts of sampling to 2/9/55,area 165' x 8': 
0.23 oz.Au,3,64 oz. g,2.0l% Cu,9.47% Zn. Length of ore then 220'. At 11 cu.ft 
per ton, width 11' ,gives 220 tons per ft.of depth. 

Three drill holes cut this ore body;cogther with the underground work,tHe 
these indicate maximum length 345',height 255!Assuming length 340',ht.250', 
width 8'.gives 60,000 tons.Ave.0.1S Au,3.6 oz.Ag.,2.5% Cu,12% Zn. 

Bully Hill total ore now 135,000 T,0.12 oz.Au.,5~5 oz.Ag,3.3 % Cu,10.3% Zn 

Plan shows a NW FW vein,870 N,cut by holes 

~-t-~,inc1ine width 5.6',Au.0.4 oz. mCu,4.446_, Zn 0.36% 
- - 3.5 0.1 3.2 0.05 

Possible Profit.- Overall costs $13.00 per ton. 
Operating profit 13.00 N " 

At 200 tons per day,operating profit $900,000 per year. 

Glidden wants to get back money spent. 

Investment to put mine in production 
Spent by Glidden 

5 years,or at rate of $465,000 per year. 

$1.200,000 
1,125,000 
2,325,000,to be amortized in 

After income tax of $l~OOO,results wouod be as follows: 

$900,000 
110,000 
790,000 profit 
465,000 amortization o~ investment 
325,000 net profit • 

. Present life less than 2 years. Must fi % 
prlce asked justifiable. nd over 100 more oret to make 
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CALIFORNIA ZINC COMPANY. 

~ Petition in U.S.Court of C1aims.valif.Zinc Co.,Sacramento Valley ·. 

Eastern Railway and Clifton M. Ko1b,Trustee vs. U.S. Jan.1947. 

These r present that Calif. Zinc Co. is a corporation,Ohio. Sac. 
Valley & East rn a Calif. Corp. 

Calif.Zinc Co. ~wns 606 acres mineralized lands in Sectio~ 15,16,21~ 
22,28, T34N,R 3 W,MDB and M. Valuable quipm ~t on said lands:smelting 
furnaces,sintering and concentrati'n p1ant,zinc oxide p1ant,lab and 
~ffife buildings,dwelling,boarding houses;mining machinery and .quip~nt. 

a1uab1e mines developed: Bully Hill, Ri ing Star,Copper City. Zinc, 
copr,er,gold,silver cadmium are mined and produced. 

Sacto Valley % ~astern RR, a wholly owned subsidiary of valif.Zn. 
owns a steam RR,with rights of way, asements for occuoancy and operation, 
extending across sections 15,21,22,23,2'7,28,29m3l,32, T34N R3W;2b,26,27, 
31,32,34,35,36, T34N R 4W;5,6,T33N,R4W;36,T34N,R5W. Mines to Pitt. 

Kolb is S*ccessor Trustee under mortgage deed of Trust,Oct.1 1925 
betw~en Ca1if.Zn Co,a D 1aware Corp.,and Union Trust Co.of Ohio and W.M. 
Baldwin as Trusteea,securing payment of $ bOO,OOO First Mortgage Go1~ 
Bonds of Galif.Zn Co. All obligations assumed by present valif.Zn Co.,192'7. 

Ualif.Zn and RR are wholly-owned subsidiaries of the Glidden Co.,an 
Ohio corporation. Mfg, of paints,varnish s,etc.,requiring continuous 
suppl'yof ores and derivati s,including zl.nc oxtde,zinc concentrates and 
cadmium. Bought these companies for that purpose. Single,inD grat d 
enterprise. 

I 
US through Shaata Dam has taken plaintiff s properties in following 

respects: 

C~pper City mines, Iron Springs placer,tota1 over l5v a~res of high1~ 
min~ralized ground completely submerged. 

All of the right of way and practically all the trackage of RR sub
merged. 

Properties not submerged cannot be operated because: 

~. Isolation of part of ppties by waters from other parts. 
2. Submer~nce of only practical means of access. 
3. Seepage of water into shafts,tunnels,adits,drifts of Dully Hill 

and l-tising Star Mines. 
4. ~nability of Zn Co.to .mine Bully Hill and Rising star mines by means 

of an adit from Copper vity • .l.a 

This taking connnenc ad May 24,1942 and co ntinued to date of petition, 
and will continue until flow level reaches 1060 ft. 

Defendant promised reasonable compensation.By taking ppties damaged 
to sum of $2,418,209.02;and said sum,plus interest therenn at 7% from 
date of taking to date of p~y.men~~constitutes the reaso. nab~e compensation. 

'p!,('IIIf,·Tft.' 7,."j 1; S~~ ~rll S'~· IlIt,r",. ,. B~rt''''11 #fl/'I'/t:hJ#1'I/1;. ;/~ 5~c,P1 
t}cii ,7 (II1JI?JS c/j;,,/. - 1 -



BULVY HILL HISTORY. 

1853: Plac I' gold discovur d near Bully HilljPittaburgh Mining District 
formed. Moet of the gold rle;ina ted at or lens outcrops on Bully Hill 
propertle • 

1862: Gold and silv I' discover d in copper o~tcrop. of Excelsior Slaim 
and a ruzh r sulta.Ore soon pa~~6d with depth int aulphid .,di~trict 
temporarily abandon d. Some work done at Bully Hill in thi period. 

iIl8'IOa: Bully Hill ground again r 'eopvned; ISta ted tha t Extra Mining Co. 
extracted ,640,000 gro a in gold and silver f~m surface or a.Reb l~ 
lio~s .ulphide~ finally bankrupt d the company. 

Early 80'.: Property aquir d by Jamea Sall ;he made some money from 
. surface ore ,and ~old out to Capt.J.R.Delamar in Xiii ~x %i&&x 

1899 or 1900: D lamar treated pI' fitably " the high grade ~ condarily 
enriched or ju t below the gOlsan,and i 

1905 ~old property to Bully Hill C pper Mining & Smelting C ., G.E. 
· .ubai~iary. 

Above from Geological Report on Property of the Bully Hill 
Mines Co., by s.H.Ball, about 1919. -

Looked thru Engine ering & Mining Journal,vol.8l,1/20/06;p.15'1. An unexp ctedl,. 
v 1?9,Jan- larg and high grade copper ore body has been opened on th 800 Lev., 
June'05;no Bully Hill mine. Ibid. 4/'1/06: The amelter (built by Capt.D lamar) 
dope. will" shortly be dosed down for remodeling.Th old Copper City Trrumway 

ia being I' paired. 

Vol.8~,8/4/06. p.2l9.A RR probably will be built up the Pit River 
by the Bully Hill Copper Mining & Smelting Co. 

Vol.83," 6/22/01] p.1208.The Bully Hill Go.is remodeling the old 
Delamar amel tel' which has been idi. over a year (i.e. from a bout May 
19u6). 

Vol.84 12/21/0'1. Herbert R.Hanley was asa't.lI.uper. H desi gn d a 
l<1p-t:ipping device 11luB tra ted here. . 

Vol.85. 1/18/ f 08/ p.182. Th remod led !m Iter is about complete. 
During the shut-down active development ' has been carried on in the mine 
at Winthrop. ,lThere and at Copper City bodies of ore have bee bloL:ked 
out. Ii The RR waa under con truction during t his period; the RR was not 
undertaken until th~re was enough ore in ~ight to warrant it. 

- . 
Ib'd; 617/08: Editorial. Sacramento Vall y & Eastern RR.comple

ted.'I'he melt I' VIas down two years awaiting -completion of thi RE and 
being remodeled. In the mine 8 development work continued during this 
period. The Rising Star and Bully Hill 3-compartm nt hafts wer sunk 
and equipped with 1000 ton'per day hoists. The two larg blaat furnaces 
Can am It a total of 800 tons ore perday. . 

Ibid.S/14/0S. p.b?6.The 1!18.iller is not- to be blown in until the 
end or-:rvrarch. 

Ibid. 6/4/08 The Company i 
sme 1 t er • p • '7~? • 

increaaing its force at the min and 

OVER 
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Copper Resourc e of valifornia.Bull.50,1908. 

p.54: During the l~t 10 month8 after beginning operationl in May,199,0 
(nelamar) Bully Hill produced 50,000 ton~ of 10% copper or or 5000 115 
tons of cepper or 11,200,000 lbs., with an t;qual value of precious 
metal •• Price of copper during this period about l6.5c per lb. ,or 
$1,815,000 gro.s on the 50,000 tons pr@duction, or ~' 36 per ton. 
~recious metala than had an equal value". 

p.69: Bully Hill or ~ have Ie s iron(nee ed for flux)that Iron Mt.; 
t hey have a correspinding incr ease in ' % Zn;barite a gangue. 

p.78: Bully Hill bond d to D lamar about l899;after furth r devel p
ment he boug~t it for $~25,000.1901,ppty transferred to Bully Hill Cu 
Mining & Smelting Co.,now controll - d by Western Electric. 

p.800re in ~hear zones IE . of N,nearly v rtical. ~ ve.width 30'.Upper 
lev Is cuprite,malachlte etc.,th n chalco!cit ,bornite,then ccpy in low 
e t lev 1 •• Zn, Sb. Ebough precious m tala t equal half th value i 
the matt produc d • 

. pp.8l-82: 1908 d v loping at rate of 600 ft.per month.From No.3 1 vel 
ore goe on RR 1, roile to sm Iter,which was start d May 1901.Smelter 
cost .200,000I an a'n1mg~e loAaingt~ -w~a~ka. eami~D~ ~~ I~i .morS~onve~ 

t ar a.Charge uzuall'y" 50% raW or and 50% calcined or ,8-10% coke ,2-0% 
1., 1-1.5% iron.t n .Matte 05-55% Cu,taken to convert r.,which mak 
blister copper,98% fine, shipped as large .labs t refinery at Kill 
van !Cil1,N .• J'. 

p.106:Rising star aqulred 1900-190l;large high grad ore bodi s being 
develop d;ha. 100,000 tonl~roved rna ' iv .ulphid or .OBs irr gaaar in 
outline du t zon I of cr •• -sh aring.Copper \!I ater from tunnel rua 
'v r scrap. Wid high tunnel being driven~ to connn ct with .haft 
250' bolow .urface {500 lev 1). . ... . ... 

p.107: Copper' City ~Excellior-Br wn-Humboldt~Baxt r claim.).~evelopment 
work being carri don with sat1 factory reaulta.Oreshigrrgrade,with Au, 
Ag and.. ~igh %. Zn in parts. Shallow wo rk. far but" s bould go d wn. RR 
pas a thru property. 

ted 
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l~P Vol.94 1907. 1/5p07 

The Copper of Shasta Co.,Calif. I. 
Donald F. Crumpbell,28-30. 

Bully Hill: p.30. The development of the old Copp&r City di trict and 
the Winthrop mine i! being taken up by th B.H.Co. and good OBs are 
being opened up. Small depositi of oxidized coppe~ are found in t~e li 
stone urroundine this diatrict but hitherto these have ' not received 
much attentio 0~in8 to their rough and inaCce~sible aurroundin@l. 

II 55-58 The active copper dev ,lopment of Sha~ta Co. dates from 
l896,when·a strongOEngln h corporation disclo~ n th great body of 
ore at Iron Mt. Before this only plac r mining,and gold and silv r 
from 80 Sans .But as earJy as th l860s there w&re mall shipment~ to 
Swansea of Bully Hill orea. 

Article conAa~ •• extensive data on lron ~~ • . 
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p.58. Bully Hill was opened a. a gold mine;the goasan was worked 
with indifferent results until copper ores was developed at depth.The 
shaft, 600 , deep,ha! an electric hoi t.Development is difficult on ac
count of th irregularity of the ore bodie •• The drifts are u ua11y dDi
ven 20 ft. in the FW with cros~cuta at regular interval. to the vein. 
In the upper workings gouge in the shear zone w'a~ rich in oxidized Cu 
ores.Co t of mining not availablel a 1arg amounti of the ore broken 
r main~ in t~ mine a~ filling.Winthrop and Copper City are being de
velop d.With completion of the RR the prospect~ for a n~iderable output 
of Copper, gold and silver are excellent. 

This ore (apparently referring to that of Copper City and Winthrop) 
is more silic ous and more nearly self fluxing "( app arently than the B.E. 
mine ore).It is hiBh in barite;sphalerite also is found in large quan
titiee. In the past,freighting killed profitable Copper extraction;hau1in! 
coke cost $ 8 per ton (from ~el1a Vista};and RR rates on the SP and 
tbe Bella Vista RR were xorbitant • 

. , The W part of the Shasta copper district~ Carries larger and mor 
important copper ore bodie.;but the Bully Hill ore bOQles are h~gher in 
Cu,Au,Ag. 

1~P Vo1.94.5/1S/07.625-626. Copper in Sha~ta Co.,Calif.Letter by 
Wm.Foratner on abive Campbell article. At Bully Hill, th zone of min
eralization trends NE,and dips teeply.lt lies within the Bully Hill 
(Balaklala) rhyo1ite,which form an I: 

Some copper occurs however in the 
Dekkas andesite. The shearing in the rhy

olite at Bully Hill i~ much more inten~ 
than that in similar r "ock west of the Sac

ramento;it aChieves ~ometime a perfect 
laminate u structur • Of th . Winthrop, 

deposits only Bully Hill is di 
associated with the diabase 
intr1h.smon (:previously mentione"d 
by Forstner). At Bully Hill 
diabase forms the east or HW. The 
"ore bodies are ~enticu1ar,but the 
vertical axis is far large r than the 
horizontal. At B.H. the veij has gone 
st r!hng there. 

Rising Star and Bully Hill ore 

cb vm 900 f and is till 

The Bully Hi 11 ores are richer in eold,~ilver and coppe r and carry 
c6nspicuous zinc,a18o,secondary nricbment i far more important,than 
W of the Sacto. The~e ores likewi3e are more persi~tent in depth.Bottom 
not reach d in the B.H.min • 

MSP.vo1.97,190S. Wm.Forstner:The Genesis of the Copper Ores in 
ShaG!ta Co. 261 ff. The rhyolite c ntains as prinary minerals qtz.,ortho
clase,~oDe plagioclase,no femic minerals.ue condary minerals:mainly qtz., 
wi th pyrlte,calcl. te, ericlte,kaolin.At a distance fr0l11 the ore bodies 
the pyrite occurs a3 small a ggregates of minute r,rainsand oocasionally 
as bunches, the latter often mainly ccpy.However ccpy i~ rar ~ at a dist
ance from OB • Near the ore bodi a,tha country rock i pitted and th 
pit filled with pyrite to a greater or less extent,with sm 11 inc1u
siona of qtz.Transition zone 1" t 2" wide. 
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Ore Bodi .: Formed within zon of katamorphiam,be low belt of weath
ering,i.e. in th belt f cem ntation. Silica in hot thermal water i. 
thought to occur in co l loidal aolution,h nce it es not diffuse thru 
the rock walls,which form a semi-permeable membran. 'J (L~ndgren & ~ans m , 
pp.57,p.220).The bhorough l~mination ~ the felspara and qtz sh w. 
that alkali and calc~ium carbonat s and C02 in xce S we~ present.Ga
C05 r plac I qtz,which i. dissolved by water containing alkali carbo
nates,and a corre p nding quantity of CaCO~ ia depo it d in its plac • 

The or Was d posited in zones of f r actur in th rhyolit .T~e fis
sures of aqueous circulation w re v ry minute,hence meta. matism WaS 
v ry 3low.The microacop 8hows that in places th pyrite ia crushed,at 
other plac s not. It i8 probab~ that the deposition of th or bodies 
was the re!Ul of a doubl proc IS (1) r placement of feldspars and si
lica by alkali carbonates and C~2 (2) replacement of this alteratio 
product by Bulphid a by m. ans of alka1~n aulphid a and H~S. 

Ib6d.lO/24/0S. Shasta County as a Smelting C nt r. S.E.Bretherton, 
559-5~Bully Hill Copper Mining & Smelting Co. - am lter blow in again 

,March 1905;had be n idle over two year. while min I W r bw1ng dev loped 
and RR was being built at a coat of $500,000. 
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Ibid.4/ll/08. p.'18:C. Part of the smelt r was blown in Mar.60.A 
large!Uni has been spent improving and nlarging plant capacity.4CPO-
500 ~en will be employed. The RR i3 shirtly to ope rate trains • 

. Minin~ World. vol.:C9.8/~9/0t) • .Mining & Smolting on t; ,shasta 
Copper Bel. A.It. lIartin. 309-311. Bothing new. Copper City called 
important. 

Engineering & Mining Jonrnal. 

Vol.88. 8/28/'09. 

Copper Mines and Smelteries of Sha3ta Co. 
Geo.A.Packard.393-399. 

Bully Hill Min~ :Pyrite is less notable here than west of the 
SacraLre~to River. Copper occurs az ccpy.,bornite,chaclocite,mixed with 
a large amount of znS and ~ome galena;barite. See Wm.For tner: Copper 
in Shasta Co. ~ffiP i/18/'07 p.625; 8/22/~08 p.26l. 

In Jan.1909 there was little doing at Copper City. Capt.Delamar 
bonght the property in 1909 and put in a smelter .The GE Co.developed 
enough ore to just ify the RR; there vIas a two year con! tructi on pe ri od 
during which the mines were practically closed. p.398: "The pump at the 
Bully Hill,a quintuplex with bra ~ part.,pumping through a lead-line. 
ir.on pipe,was operating in Janurary from tWID to four houri per shift,or 
avout nine hours per day, equivalent. to 20 gallmnl per minute. In zunmer 
there is little r'ater to pump."(20 p;all,ions per minute may refer to 
the flow to be handled: 28,800 , gals. per day;pumping 9 hours or 
540 minute., means 53 gal.per minute,rate 6f pumping~. _ 

There is little surface gossan,and what there is i3 much more 8111-
cepufl than at Iron Mt. Secondary enrichmen t however hasre3ulted in 
higher-grade ores than west of the Sacramento. The copper-gold-silver 
ore .tmetimes runs bett r than $100 per ton. On the lowest Bully Hill 
level,the 970,1n a 20 ft.-w1de stopethere i much ~alcocite with high 
silver.p.399: The appearance of the ore,with the excels of zinc,lead 
and dark copper sulphides,is widely different from that west of the 
Sacramento. 1t 

The shear zones are much crushed:stopes timbered with 10 x 10 seta 
and promptly wast -filled."Sample. are taken at close int rval. and 
much ~orting is done,the rock too low (i.e. in copper) to pay being 
left underground." p.399. 

Bully Hill mine efficienc : slightly '1 8S than 2 tons p r day per 
man employed;there qS more d velopment being run at Bully Hill than at 
R~sing Atar. At Rising star, slightly better than 2 tons per man-shift. 

Becau e of the long period of inactivity in t he mine. during the R 
R constructio underground conditions are worse now than they will be 
later. 

Average ore to smelter: Cu 4~; s 20%;Si02 23~.Charges are run with 
a high as 16% Zn. A common slag runs as follows: 8i02 36%;FeO 2l~; 
CaO 9%;BaO 8%;A1203 12%; Zn 8%. , 
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~ining World: Vol.32 Jan.-June 1910. 1/15/'10/ . 

The East Side of the Shasta Copper Belt.A.H.Martin,99-l00. 

The low price of copper restricted developments in 1909, (Cu 
dropped from 20 to 13 cents during 1908),althoug the Bully Hill Co.hal 
maintained a unif~rm1y good yield. 

At xx. Bully Hill" EiKK the CGunt~J roRk is rhyolite,the ore bodies 
in a mineralized zone trending NE. Shearing occur~ in the rhyolite. 
There are intrusions of diabase and and andesite. p.99: "The copper 
occurs in the form of comparatively narrow lenses with zinc blende 
present in large percentages. The secondary enrichment is high, copper 
value. running 4% to 25~;gold and silver values average from $1.50 to 
$7." 

The Bully Hill mine has been opened to 950',and is the main produ
cing property. In the shaft there are two 5-plunger electric pumps with 
a capacity of 200 gals .per munute under a 700' head." Comparatively 
li ttle water is enoo untered ~ave in wintertl .p.GS. 

The Rising Star or is almost indentical with that of Bully Hill. 
p.99:"The Winthrop and Baxter mine! are at this time being extensively 
developed, with strong bodies of high-grade or opened.Developments are 
kept well ahead of production and the company i8 in a pesition to keep 
the smelter operating for an indefinite period on the resrvesopened oa 
the variou levels." 

300 men are employed;the company worked during the g~eater part of 
1909 de~pite the low copper price. 

Delamar sold to the GE in the ear lty part of 1905. 

Ibid. 1/22/'10. p.17l.Bully Hill producing 1,000,000 lb • Cu per 
month;--

Ibid. 6/1S/'10. The Forest Service has declined to withdraw its 
comlaint and Bully Hill will close • 

. Engineering ~ Mining Jnl.Vol.S9.4/l6/'10.p.839.0ver 300 tons per 
day smelted,from RiSing Star,Bully Hill, Copper City.H.R.Hanley is in 
charge in the absence of J.B.Keating.Lawrence May i engineer. 

Ibid. 6/11/'10. The General Electric Annual Report ·shows that 
the company has inve~ted in its copper properties 1,~re9,9~~ repreaen
ted by capital stock, and $1,918,642 by advancea.Thi! includes Bully. 
Hill Copper Minine"and Smelting Co.,the RR and also the Hermosa Copper 
Co.,q.rant¢ Co.,N.M. . . 

Ibld.6/25/'10.O.1338.Editorial. ,tI'armers are n t complaining 
again~ully Hill.on Mar.12 1910 Us Forest =ervice served notice to 
install a smoke-con~uming device within 90 daYI;later they extende d thla 
20 days to July 2. 
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Vol.90 ~9l0. 7/l6/'10.p.134.Smelter clo~ed June 30,1910.400 ~6n are out 
of work. It is the purpose of the copany to continue on a curtailed 
scale work in .the Ri ing Star and Copper City (Einthrop and Baxter) miae 

Ibid: 7/23/19. p.152. The farmers visited the smelter and had no 
comlaint.The ahut-down waa due entirely to the U.S. Fore8t Ser~ice. They 
i:llsued a ukase whuch came like a clap of thunder. Abou't 1907-09 the 
company rebuilt their .xm.xx •• plant at great expense and built the Sacto 
Valley & E.RR especially fo~ the mine,at a cost not les than $525,000. 

Ibid.10/8/10 p.731. S.E.Bretherton (mgr.Afterthought): 'he had 
thoue ht the Co. would put in a baghouse,but no, they are pulling up 
tracks etc. 

Ib&d.10/29/l0.p.879.5000 tons of Bully Hill ore are in the biidl 
ready for re duction at the Balaklala me1ter. Price of copper Oct.19l0 
was l2.65c. 

Vol.91. 1/14/'11 p.124. The Bully Hill copper ~ine closed down about 
the middle of 1910 responding to a court order in a suit brought to 
enjoin the Bully Hill fiwx Copper Mining & Sm Iting Co. from damaging 
farmers' crops. Since that tl~e the company \las shipped an average of 
100 ton ore a day to the BalaklAla Smelter.But Oct.19l0 that smelter 
closed down for the same reason. 

1/28/11. p.205.The Bully Hill ore consists of chalcopyrite,chalco
cite and bornite, often rich in gold and 8ilver."Much of it Carrie 
phaleritel,the zinc content reaching 12% in some plac a .ft. At the time 

of the shut-down the daily production from the Bully Hill, Rising Star 
and Copper City mines was 350 tons per day.When the amalter was closed 
by injunction developMent was discontinued and the blocked out or in 
great part ruined before the mines were finally closed."Experiments are 
now being conducted ~ith a view of devising a separation and treat
ment scheme whereby it will be po sible to recover the zinc in th ores 
as well as the copper, f old and silver ." 

, 
'!What has been the fUMe darnaee in California?" 

All smelters in the Shas t a copper belt are close d but· one. The 
Mountain Copper \'lOrks,established at Keswick in l895,had in 1906 to 
be mov ed to Martinez on account of the farmers and the Dep 't .of the 
Interior. Bullv Hill works were started in 1901~Aft erthogght in 1905. 
The Bully Hill work~ were clo ed by the Forest e erve in 19l0;they hawe 
since been exneri~enting with method~ for recovery of zinc,with copper, 
80ld and silver as by-product~. 

The Ma:mrnoth cOl!1.pany put in a baghouse, which reduced ~l!1.eJ:;tinr; capa
city from 1500 tons ore to 1000 ton per day. The farmers still comp
lained,and a Grand Jury, all farmere,recornnend d to the Di trict Attor
ney to bring suit . Eddy visited the farms in March 1913 a.nd could see 
no damae;e what ver to crops ;in fact they were record-breaking bumper 
crops. 

1909 Cu production,lb .,with Bully Hill,Mammoth,Balaklala :50 ,013,5ll 
19l0,Bully Hill out July 1: 40,397 ,28~ 
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p.155: "The Noble Electric Steel Co.recently installed three new fur
nace and i3 Il' oduc mg a eood grade of steel at Heroul t." 

Ibid. 11/8/13, p.901. JBhn B. Keating, Mer.,aays work at the 
smeltIng plant is proge es~ing and coril111ercial !aving of the zincin the 
ore honod come about within 90 day • 

Vol.lOO. 8/7/'15. It is stated that the experi~ntal zinc plant i 
successful and that a commercial plant may be installed. 

Ib~d. 11/13/'15, p.8l4: The Bully Hill Copper CO.ha8 been working 
on electrolytic zinc. for a long time. (Anaconda is contemplating instal
lation of the Great Falla Mont. elelctrolytic plant). 

Vol. 101. 1/29/'16. p.24l: "rospect for a zinc 3melter at Bully 
Hill i ~ -e'ood-. "It would treat Afterthought ore al so. Both propertie s ha ... 
large t onn8.g es of zinc orell. 

Bull, Hill has been eXperiJllenting with zinc smelting fo l' the paet 
two years~eince the clOSing down of its copper smelter by the Forest 
8ervice,which waB afraid that a lot of scrub timber would be lost to 
the people." 

Vol. 103: 4/7/'17. Anchor Shaft being unwatered by San Franci8co 
men. (Wal t er Arnstein) ~ 

Production of Rising Star, Bully Hill, Copper City Mines, 1900 and 
1910: 411,000 tons ave •• 085 oz.Au.,4.20 oz.Ag.,4.24% Cu.(Bealsm report 
1/13/20. " 

1~17: Early in this ye"ar the Bully Hill Mines Co.,Inc.opt.ioned the 
property from the G.E. (Walter Arn tein of S.F. and aSSOCiates). They 
unwatered the Ri,ing Star,found and mined lenses of copper or mia •• d 
by the former operatora,and developed and are developing con~iderable ;,.. 
tonnage of high grade zinc ore.(Ball re port,Dec.19l9,4-5.) 
Rising Star production,total to Dec.19l9:about 175,000 tons. 
1909: Ave.analy is of 46,761 tons produced from Rmiing Star: 
Cu 3.4l~ 
Zn 6.69~ 
Fe 25.18'" 
Al(sol) 4.55 
S 31.65 
MgO 4.80 
A1203 insole 4.80 
8i02 " 19.20 
BaS04 " " .88 

97.61 -

ccpy 9.8% 
ZnS 9.0 

PY 46.9 
!3arite .9 
Silic.gangue 33.4 (mainly chlorit. 

and sericite with aome qtz.) 

Bully Hill Mine production,May 1st 1901 to June 30,1910,220,946 tona ore 
(Above atill from Ball report). 

Copper City production: 16,856 tons am.tIltlJtg or , "whmch contained 
high percentages of zinc.The workings are mostly caved, but uch inspec
tions as i po sible,le ada to the belief that zincore in tonnag s of 
consequenc exi t in that property, a condition whi ch may account for 
the small production." (A.H.Rogers report,Mar.12,1920,p.5}. 
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EMJ 1/11/19. Bully Hill Copper J..1ining & Smelting Go.has converted 
the old smelt ry to a 150 ton flo.tation plant. 

EMJ 4/26/1919: The n w assay and offic bldg,burn d April 10.Flota
tion plant alao caught fir but was saved.POm xpr 8S and RR office 
d stroyed; damage $8000. 

MSP vol.118,55·7-561. 4/26/19. A 11 tallurgical Journey to Shatitaical. 
Herbert Lang. Jam a Salle (died 1918) Waa an as~ay r.Took hold of th 
Bully JIill mines afte r tpey had been pr ac ticall y abandon d for ye ara. 
After aome d velopm nt h6 old to Delamar, In Bully Hill gold occurr d 
rather abundantly at th ' v ry surface. 

15P vol.119. Metallurgical journ&~ to Shasta cont. 7/12/1919.1 
p.4?:RiJling star produces ore ave.grad 6% CU.By careful orting can 
be divide dinto two clas ••• ,(l) 6% Cu,with $1.50 percious m ta18;lent 
to Kenn tt smelt rjpoor r stuff (2) r s rved for Concentrati n. 20~OOO 
tons plus of (1) shipped,191S. Sorting by no meana geta rid of all the 
Zn;it only nais a grade of Cu. Surfivial enrichment at Bully Hill, 
Delamar produced great quantities 10~ Cu ore in places running $20 Au. 
Had his own smelt r,convert r. Handsome profits.Before him,mine produ
ced oxide or .,s c ndarily enrich8d;silver-mille d with s me SUCC~UI; 
complex sulphid at d pth stopped thia.p.4S:"Altogeth r it ia doubt
ful if ther exist. a bett r illustration of thQ various phenome a t 
surficial enrichment than in th mines of Bully Hill.The pres nt working 
noW 500 f t deep, hav reaChed the zon f unalter d sulphide.,ot 
which gr~ at quantities are xpoaed." 

ZnS i 10 abundant in Bully Hill ores it has proven a d triment 
to sm.,lting. 

S/20/l9 .1Vle t a llurgica l Journ y cont. 265-270. Firat di8coverie. 
about lS60,small rich place r s.Next Copper City Silv r or .,consid rable 
production up to lSSO ($l,ooo,OOO,Bully-Hill Copper City?before l8S0). 
Stamp mill,worked ab'v~ sulphide zon • Then inactivitYjin 90. Jaa • 

. Sallee aucc sfull y d v loped ce rtain claima ,eap.a t Bully Hill mine. 
Sold to J .R.DeLamar (diod 1918 ) for $225,000,n arly all cash. 

Delamar 5 year ownership (1900-l90b) very productive.Sm Iting began 
on enriched upper orea;grade f 11 off with de pth as unalt r d sulpha 
cam in.Firat or up'to Ib~ Cu,with a mor e than proportionat amount 
of Au,Ag;but averag or - ~melt d by D$lrunar not over 5% Cu,wi~h ~4-5 
pr cious metal •• Delamar fore aw fume diff1cultys ld to GE -1905,$1, 
2bO,000.Smelting works then included a blast furnac ,150 T/d;l50 T 
convert r plant;battery of 60 roaating stalls with stack;2 McDougal 
calcinera, m d rate slZ etC. 

Aft r GE bought,mine8.eap.Riaing Star,inten.v ly d velop d;then 
sml ter enlarged emelting resumed.RR comple ted from Pitto Bully Hill,ceat 
$ 650,000.Capacity f smleter increased to obO tons.But during l~ y arB 
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• of GE owhership hardly 50,000 tons of ore Was .me1t d. Total amount, 

bith manag ment.: 

417,671 ton.,of which 

Bully Hill min ••• G20,946 
Rilling Star~ •••••• 1'74,869 
vopper City ••••••• 16,8~6 

Ave.extraction: eu 4.24% 
AU .085 
Ag 4.20 

$4,473,767.48 

691,080.0U 

Value: Coppar,34,413,596 lb. @ 13c -

AU, 34,554 oz.@$20 ~ 

Ag,1,707,875 OZ @ bUo -

Works closed June 60,1910,400 men out. 

G.E. did not convert matte; shipped mist of it to Mrurrmoth work8, 
Kennett. Put in 05'x 16' rev rb. Wroked poor1y,10w capacity.Smelting 
charge diffirult for bot r everb and blast furnace. At time. ilica 
r eached 20%,a1umina 12%,barite 27%,zinc 16%;but n~t all at same time, ' 
or furnaces would not have worked at all. Ave.S about 20~,should have 
u ct pyrit ie ame1 t ing; but in toad lec ted r ast ing -sme It ine; me t bod. 
Should have us ct r~verh 6ntirely;but th ~mal1 rvv . rb waa us ttonly for 
81 ~lGing flu du.o u and fin s • . Ls bour-;ht fJ'o!'l !! ar Kennett. Ave.81ag: 
Si02 36~ 
Fer rous oxid 21% 
Cao 9~ Matte had 39% Cu. 
BaO 8% 
A1203 12~ 
Zn 8". 

, 
Bully Hill ore: B1ende,Pwrite,ccpy,with less r gllena,bornite, 

cbalcoci te. In some nart8 of the mine 8 blende predoll1nate.; the re are 
areas where it forms 1/2 to 3/4 of the whole ImSS. Pyrite predominates 
elsewher • Careful sorting, company shipped over 25,000 tons,1919 aVe. 
6% Cu;to do thi~ they bad to reject a much larger quantity ave.perhap. 
2%. 

Zn:Cu ratio,Bully Hill mine 2:1 
Rising Star 10:1 
Copper City 8:1 

Properties nmN Zn mines.A1though 
Zn increaB ing wi th depbh,meta1a 
irreg.distrib.so that ore. range 
from nearly pure py,1-2?6 Cu,very 

little Zn,to heavy blende orea,30-40% Zn,corre!pondingly little Cu,Fe. 
S content naturally variab1 : each unit of Zn, 1/2 unit S;Cu;near1y 1 
unit S;each unit of Fe in pyrite,a little more than 1 unit S.Make acid 
out of pure py bodies. 

Gangue: lIilica,alumina,barit • 

Bully Hill,owned by GE for 12 years,sold 1917 to Ealt r Arnstein 
and associate',for ~?750,000 reported. RR etc included.Sum scarcely co
vers co t of RR.Buyers have deve1iped Rising St~ and introduced flot
ation. SaIled Bully Hill Mining Co.;extracted 1918 0 ver 27,000T sel ct 
ore,ave. 6% plus Cu, $1 or 10 in precious meta11,5.4$ Zn,30% Fe, May 
22,1919,Bea1s writes doing only dvo1eopment;oprining good high grade Zn 
ore,R.S. Beal e8timat a: 
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Bully Hill 
Ri~ing Star 
Copper City 

Anaysia of 
Cu 3.3316 
Zn 7.82 
Fe 12.68 ' 
A1203 01. 
S 17.15 
MeO 1.47 
CaO 1.45 

Tons 
50,000 

147,600 
25,000 

Au 
.IT 
.03 
.04 

Ag 
6.46 
4.00 
6.08 

Cu 
2~33 

2.30 
2.08 

Zn 
-r.83 
23~00 
17.50 

a c rtain ~ of the Bully Hill 
Inso1: Si02 23.54 

A1203 6~40 
BaS04 1~.55 

mine pr o duct : 

Au .12 oz. 
Ag 6.46 

While Bully Hill ppty moat important ,Arps of gr at promise .Consi
derable amount ~ of heavy sulphid or, !laid to carry 5% Cu w:ilth 5-20 Zn 
and $5 Au,Ae; expo ed;~d large milling tonnage being developed (bY F.B. 
Hink). "#0 dth of or e ~ ai d to b 6 100 ft. pl us • 

EMJ 12/27/19. p.964. Bully Hill Mines Inc. bas expended over .,;J500,OOO 
in mine deve~ pment,19l8-l919 and has opened large Zn and Cu reserves 
in the Rising Star and Bully Hill mines. 1918 30,000 ton8 6~ Cu ore ship
ped to Tacoma.R.E.Beals GM.,Walter Arnstein Pre .,S.F. 

p.966:Bully Hill Minel Co.has cut ' Corce from 70 to 25 men. Develop
ment cut out 3ince enough ore for 15 years for th contemplated plant. 

EMJ 1/17/20. p.150: 150 ton flotation plant completed. 

EMJ lJ24/20 p.288. Will !loon start work on B.H. projected Zn smel
ter.Same proce • aa used by MarnMoth~ will be ua d. 

EMJ 6/26/20 p.1426. Bully Hill Mine~ taken over by Hayden.Stone Co. 
D.C.Jackling will be manae ing dir ctor. Shasta Zinc and Copper Co. 200~00 
hares. Purchased on mine report by Allen H. Rogers ,and metall.report by 

March F.Chase of N.J. Zinc. 

Ref. ~ffiP 11/27/20. Zinc Oxide Plant of the Utah Zinc Co.A.B.Parsonl. 

EMJ 7/17/20. p.135. Shasta Zn end Cu Co. xpect d to erect a zinc: 
oxide and zinc concent ator plant at Delrunar.Tx.XK~~ There ' ar~ lar~ 
deposit of zincore in the lower working of the Rising Star. 

EMJ 4/9/21. p.644.Jacklinp, and others vi_tied Bully Hill where 
plant b ing installed. 

EMJ 6/25/21.' p.1079. Plant startedrecently;160 tomB ore per day.Clea. 
slag low in Zn, Cu.Success Beem a~~ured. ov r 2.5 millions in new capital. 

EMJ 8/13/21. Shasta Zn and Cu completed initial run deonstrating 
succe s of proce Is.Shut down to put in a refining furnace. 

EMJ 8/20/21. vol.ll2.Menallurgical Proge33 in Shadta Co.,Calif.Ge~ 
J.Young. 

, 
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Winthrop: About 1900-l905,small blast furnace and converter plant op-
e ated by J.R.DelRmar. Stall roaating l flue dust briquetted and smelted 
150 tons p ar day;succe~ ful. 

G.E. biught it, 1905,incre a ed capacity of sme1ter;rnatte shipped .0 
Kenn~tt. Increased Zn in or interfered with smelting.Sme lter closed 
1910 owing to litigation over smelt r smoke. Experi~lental work on Z~ 
recovery (including el ctolytic),191l-19l5. J.B.Keating, GM.;C.A.Hana n, 
H.R.Han1ey,meta1lurgica1 engr • 

19l7:Arn tein and associates. 150 ton floahtion mill completed 1919 
in the building adjacent to th old blast furnaca bldg. Selective flota
tion not 0 hot;high freight ratesto Zn ameltera."Hayden Stone aquired 
an intere t from Arnatein and continued the testa. 

, 

9 



1800 

1700 

1600 

1,,00 

1'/00 

1200 

Ill ot? 

1000 

roo 

800 

70n 

(,00 

f "l / 

I ( 

, 
I I 

II~ 

I 
I 

G 

I 

I.., 

3 f) I 

I 

A 

; 

IIPO 

I 
I 

I 
1 

c 

\ 

D E F 

~I 
I 
! 01 

I 
I sill 1~ 'D"" ffs 

=--_~C>J)=-= 38 Tv,> , 
21'~o ,%" =por; .. " 
C~·I;.) 

• 

\ ____ ~I~~~, O~8~~3~.~o __ /~0~, O 

I 

N_ 

vt:I<TlCnL LONGITtI/JINIU. 'pI?OJ£CTlol'I, "t1f}I N' O.R.£ Z OI-/£ 

(WEST CtJNTlicT OF "1'1/11f\/" DIkE) 
Sea Ie : I ";: 200' BULLY HILL tJINE, SHIISTA Co., CIILlF 

LEGEIYD (""I 
S~p~ ' L-

'£)(~n51'qn',?fT)"a~/y (In5rop~/ : ..... \ / 
Vlr~in Or~; , / 

, 

I 

II 
II 
/I 

lOp of "5/01 '/ 

II /_ 
- --II - -7'?!J I>t-l"", '7z-S 7'/ I 

II I STOP I' 

970 

1] I I 
I I I 97l/l II 

970 Rs. \b 

II 
I ,. 

I $e~~J 

/1 
• ' j . 'or 

I 
7>, 'D, H ),/ 0 31 "II 1100 ])P/iN°J} ol>N~17 

II (Ch'd not 
('.1' F .... el/ 

I I tJf sid) 

I 

I 

I 
G A [3 C 

'\ 

\ 

I \ 
I 

I I \ 
I 
I r 

I 

I I '\ ~9,,; 
I I ".<?J 

~ 1 "<>" 
I .<'C'?'-

871-7 87i!. ' 7 (lll ·/l 
~;o-

0 Q 
DIVo c/ • ., . 

,..." 

( ..,, 1/) ¢ 'Sh~~ " '''J 
51ot- "hIt ) 

I I ]) Z> H NO 2./ 
4;f72 .7 = 

( Ihfi(~tpr r I 

/ 

I rQ I I 
o PAIr; ,H.r 

I 
/' 'P: l> H ,~ 

,," f-Jv II; tv ~ 
,. I 02 0 . 

/ /'1 , oc; 6'~ ~ , o ( I-v ) 

I L ' '. '> c-~ " I , -

I 1 

1 

I 
D ,;:: F 

" V £1(T/CI1L LON'ITIJPI/YfU. ?/?OJ/:CTION OF "S/...OT 
SCCI/e,' / ";: 2.o/) , 

1'i00 

nOfl 

/2. 00 

1100 

1001) 

qoO 

800 

70 0 

600 

~-O(} 



1700 

- -

-

G 

W 

1700 

,,,,,, 
H 

"'" 

:r. 

A 

M" 

: , 
.~.,. 

" , ' , ' , , , 
, , , 

, , 
" ~ , , 
~, , 
: 'Cfl 1/1.z 11 , , , 

1'"'" 
f 

" , ' , , ., 
" , , - ~ , 
, ' .. 
" 
" , 

i 
1]0 U.-

l \ 
I \ \ 

j I 870J.~. 

~/ 
f741.1o' . I~\ 

\~~ 
\~~ . \ 

a J~ll, ... 

}7()iN 

'17' 1.# , 

I 
" 

I:: " 
Q70 ltv-ll 

\ 

B \ 
I ~. 
j 

" 
" : ' 
H 
" 

, 

:; A ~ z"jJ.~. 

" 

" 
" " 
" 
~ : .. 
" " 
" " " " 
" .. 
" 

, , , 
:' , ' 
" , , 

" 

" 

• 

" / 

''t 
,~, 

" 
: If 

361 L~., . 

/ 
( 

1/1'W!1 

I Tv.., 
2. ttl" 

, 'fo,30, 
: r ",sr.,c.. , : ",. 
: ~ 30tL"" 

'" 
: .. ~11~"~ 
:~ )10 L(~ 
" ')----',"'i ~ I Ii 

" fill "7II..u ::11 
"'1, 
0'1 

'" : ' 
~-70 L« Q 

I· 
" l' 

\ I: '1.£" 
\ " \ 

I~ 
\ \ ,. , 
\ \ " \7,o~ " • 

" \ \ .. 
" 

liQ() 

ISOO 

" .. 
,,,,,, 

1000 

"'''' 

I'~' 

1.1(1' 

"" 

"I)I 

'''' 
If" 

I04~ 

... 
': \ 

\ \ 170tu '. 
Ii \ 

, \ ,'E 
... , 

" \ ~ ''':m/M 

\ '. 1" 

• 

£. 

I r ;: 
I I A 'ttT",,_ 
I, ': , , 
\I 

, 
I· 

BVLLY HILL IfIN£, SHI1STI'I Co., CI/L/F 
VElfT7CIIL CROSS-S,"CTIONS TH~II 
O~t: ZONES 
For ~~i1"iDIIS at S.c:tiillJS ,s.Q S1'rv~1urdl 
Conrour Hap. ,. , 

S Ct:lle: I = 200 
LEGEND 

\\ 
, 



MEMOR~NDUM ON BULLY HILL MINE, EAST SHAS 'I'A DIS'I'R ICT, CALIFORN IA 

The Bully Hill mine has a historYf atinu f r om the 1860s ,when gold 

and silver were discovered in the goss ans above the sulfide ore bodies. 

Sulfides came in ~t shallow depth, preciou s-metal content decrease~ 
and this earlv mining was abandoned. 

About 1900, t he famous 6aptain Delama r (after whom ~elamnr~~e~dda, 
~ "" 

and Delamar,ldaho are name~, mined succesfully the secondarjlly 

enr iched copper ores at shallow depths,and in 1905 sold the property 
((' 

to the General Elec tL'ric Company, as a c opper mine. 'I'heir operations 

proved a failure,owing (l) to the r elat i vely low grade of the primary 

copper ore, and (2) to the presence of abundant zinc , which cou l d not 

be well separated\f'rom the copDer sulfides (different i a l flotation 

not hav i ng been yet invented) and wh&ch was a highly de1etrious ele-

ment in the copper smelting . 'I'be Rising Star 

southwest of the Bully Hi l l lrdne proper,were 
(.. 

General Eletric,pr ior to 1910. 
f\ 

ore bOdie]S about 2000 ft. 
. ~ 

apparen tl~ I~veloped by 
1\ 

In the early 1920's,D.C.Ja ckling orgami ~ ed hhe Shasta Zinc and 

Copper Company ,with the idea of smJting the Rising Star Zinc ore 
() 

locally to make zinc ox ide <Df paint Cluali ty. 'line writer was emplyed 

as s~ler and geologist at the Rising Star mine, d uril}g the first 
(SCi11) re-I ~rl(Js tel dar; Icier tj-f (Jf1/Q;' () IJ; \(C>$ ttf ens! nee,.-) J 

half of 192'. '; n old copper dmel ter wa s mf"\ vecf to t he property and a-
f' 

dapted to zinc smelting; later a small secondary or ref i ning smelter 

was erected;all efforts were in vain: it proved impossible to prod

uce lllaint qua _li t y zinc oxide. See ing the handwri ting on the wall 

I left abo~ t July, 192'. Not l ong after,the operation quit. 
e 

In the 40s the property was aquir ed by the Glidden Company. 'J'he 
A access 

formati ~n of Shasta Lake cut the mine from «EmMUK±Bxt±~H to a paved 

h ighway or ra ilr oad, except by a very long ,unimpr oved, mountainous 

Forest Sey'vice road. In 1949 I was retai~ed by the Glidden Company 

- 1 -



to a s sist in preparing a law suit against the Bureau of Reclamation, 

claiming dama p;es for los s of access. All maps and other data were 

furnished me, including the geologic maps I had made of the Rising 
de .feJ"ve ,/ 

Star 1n1921. I was directed to estimat~ore,po s sib1e new ore,cost~ 

~ e t rr ofit~ollar va~uation on the old Bully Hi l l mine alone. No 

e r efernce was ma de to the Rising Star. In 1921, ore reserves there 

"rere estimated at 250,000 tons averaging 0. 03 oz. gold J:er ton,2.9 

oz. silver pee ton,2.1% copper and 22.5% zinc. At present prices such 

m~f~/'l ~~ld liquidate at about $21 per ton. In 1949 the price of coppe~ 
ave r aged 17 c.,that of zinc, 9-10 c. The Ris i ng Star ma ter ial was not 

conSidered ore. 
e 

I prepared a structural contour'ster~gram of the mine and a number 
I' 

of cross-sections,both showing localiztion of ore bodies in a1askite 

(or r hyolite) al~ng contacts with a steep complex dike which s plits 

go ing d6wn,l ike a pa ir o~Shears,with or e along the outside edges and 

within the"slot. " ~he actua l va lua tion was never ITBde,because the 

Glidden Company secured a satisfactory out-mf-court~sett1ement from 

the Bureau of Reclamation. 

'. In spite of their il los s of access" the company started active explo-

ation a t the Bully Hill mine. In 1955 diamond drilling f t'om the sur
I 

f ace,fo11owing recommendRtions by Ira Jora1emon, part1y deliJted one 

or e body , with indica tions of two more. 'l'he mine was then unwa tered, 

and developed the proven ore body, first on the 870 level, then its 

upward extension on the 770. 

In Iq56 the mine w..,s offered to Bear Creek Mining,who sent; me to 

eXRmine the new showing ,which I looked at on the 770. Data given me 

show that this ore body contains 60,000 tons averaging 0.12 oz.gold 
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per ton,3.6 oz.silver per ton, 2l5% copper, 12~ zinc. For thee ntire 

mine,reserves were estimated ~t 135,000 tons averaging 0.12 oz.gold 

per ton,5.5 oz. silver per ton,3,3% copper, and 10.3 % zinc. 

By 1956,Glidden had spent $1,125,000 in exploration and develop

ment (I don't know how). This was the precise price they asked for the 

property,a totally illogical demand because a large proportion of 

their rxpenditure had been pure waste. With the mine unwatered and 

partly retimbered,they estimated total cost to put the mine in pro

duction at $ l,aOO,OOO;this included a 200 tons per day flotation mill. 

The purchase price plus ~he sum needed to put t he mine in production 

came to $2,325,000.Taking the Glidden estimate of net profit per ton 

of .:,13, I estimated that twice as much ore as then meveloped would 

be needed,merely to return the investIll9nt. I recommended,therefore, 

that Bear Creek reject Bully Hi11,which they did. 
o 

Present Day Aspect.- So far as I knw,the Bully Hill mine is again 

under Tl'1ater (as is the Risj_ng star). Rise in costs during the 14 years 

since 1956 would undoubtedly raise the cost to put the mine in prdl

duction far above the 1956 estimate of $1,200,000 (with the mine un

watered). In 1956 the estimated overall cost of production was $13 

per t on of ore mined; today that cost would probably be close to 

$20,on the basis of 200 tpd;the tonnage potential of the mine (scat-

tered ore bodies,averaging 20 ft.or les s in width) does n~ warrant 

a greater rate of production. 

Tbe ore of course is high-grade;the l35,000 tons might liquidate 

at about $35 per[ton,leaVing a net profit of ,;15 pe .. ton. But the 

135,000 tons of developed ore would g ive ont a two-year life at aoo 
tpd,not economic from any standpoint. I believe that most of the 

250,000 tons in the Rising Star mine is still there;but with a liqui

dation va lue of $21 per t on, and a probably cost of production close 

to $ 20 per~on,it is not ~re. 
- 3 -



On the basis of information present ly available,it follows that the 

Bully Hill property would hardly be a t tractive if offered free.Never

theless,if a deal is being considered,it might be worthwhile to ask 

for complete records of Glidden explor&tion and development at the 

old Bully Hill mine,including location of diamond drill holes,their 

logs, assay plans of the 870,770 and any o~her levels unwatered, 

and any other pertinent data. I could incorporate these data in my 

map and cross9sections and be in position better to evaluate these 

developments. 

There is one point about the Bully Hill mine:it was alway s worked 

as a copper mine;samples were never assayed for zinc. There might be 

considerable blocks of ground left unstoped because of relatively 

l ow coppe~ and high zinc. 

A note of warni~ is in order re garding the influence of Lake 

Shasta:the lake is a rereation area,and the Federal government might 

take a dim view of a mining operation on its shore,even though mill 

t ailings could be disposed of without polluting the lake. Secondly, 

I had to reach the mine by boat in 1956;unless t r ansportation has 

gr0atly improved east oE the mine, material coming in and concentrates 

go ing out would have to be ba r ged across an a rm of the lake;this 

would require permis s ion of the government, a~ permission which might 

be revoked at the behest of wild-eyed conservationists. Finally,the 

Sha sta dam delivers Sacramento River water to the Great Valley on the 

south;power is also generated. The result is that the level of the lake 

var ies ex tr emely from month to month,making mechanical difficulties 

for the desi5n of l~ding facilities for the barges. 

Tdcson,Arizona 
uecmmber 10,196' 

- 4 -
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GENERAL REPORTS 



• 

GEOLOGICAL REPORT ON T}m PROPERTY OF THE BULLY HILL MINES CO. INC. 

S.H.Ball.~robably 1919. 

Examination June, July, 1919. 

History: Placer gold found,1850,near Bully Hill. Pitt~burgh Mining Di.
trict formed . Gold from or~ lens out~ro~s .1862 gold and silver found 
in copper outcrops of Excel.ior claim (Copper City);rush. Ore soon r as
sed into sulphides with depth,Vlork abanddAed. Some work done at Bully 
Hill at this time. In 70s Bully Hill reopened;Extra Mining Co. said 
to have extracted $ 640,000 in gold and silver from surface ores, but 
rebellious sulphide ores bankrupted company. Early in 80s James Sallee 
aquired the properties, sold to Cap. J,Jelamar (J.R.), 1899. The latter "after 
very profitably treati~ the high grade secondarily enrmched ore irnrned
iately below the gossan (p.4) sold to Bully Hill Copper Mining & SmeltlmLg 
Co.,G.E. subsidiary. They operated mines with poor re~ults until 1910; 
known Cu ore then exhau~ted and mine bottomed,closed down.They afterward 
experiMented in treating Zn ores;kn~w oon~iderable lenses of this exis
ted in the mine 8. 

Early 1917 Bully Hill Mine~ Co.Inc. optioned property, They unwatered 
Rising Star;faund and mined CU lenses missed by G.E.,and develj{oped and 
are still developing considerable to~nage high grade Zn. 

o General Geology.- Seds and tuffs dip SE 25 ;intricately intruded by 
large irregular mass of light porphyry trending NE. 

Dekkas ande8ite,01de~,exposed in extr~me N end of ppty.Dark grey, 
s.V. porphyri~ic. Early Triassic bedded ser~es andesi t ic tuff~ and flows. 

Pit shales above this,grades down into it •. 2000' grey-grey b~ck s~ae 
with IB rhy tuffs.Late Triassic. Near alaskite porphyry shale metamor
phosed to dark slate or to jasperoid. In Bully Hill,groups and near Cop
per City. 

Alaskite porphyry !iBn intruded, in a f$eneral 'Way,between Dekkas ande
site'sand Pit formation;light colored fine-grained ,small qtz. phenos. 
This\ oldest phasei; a slightly younger rock 15of similar general appear
ance but slightly Coarser iO grainJmore feldspar phenoe. (Cf.Afterthought) 
Latter rock in turn cut on rphan Boy Claim by similar dikes. Alaskite 
porpayr~ is CR of W part of Bully Hill claims,practically all of Michi
gan roup (W of Bully Hill group;Walter Arnstein has them optioned), 
much of Copper City grGup. (Apparently olde~t type). Younger~ype covers 
important areas on Happy Thought,Rookery and Orphan Boy claim~;small OCs 
on Hillside and Redding claims. Can't differentiate always 80 on mar both 
types mappedt"together. Age probably late Jura~sic. 

Both Pit formation and afikite intruded by dark grey dikes with whi$8 
phenos;weathers green or bro~,concentric shella. Dike~to 120 ' max. in 
E central part of Bull y. Hill claiIlUl. Jjasic diori te propphyry under micro
scopo. These dikes para;lel to shear zones near Bully Hill mine,show8 
dikes intruded after at'skite had silicipfied and after shearing. 

Structure:~ekkas and Pit dip SE,but in~ detail Pit intrieately folded. 
Alaskite intrusion complex;while contacts ar~ as a rule nwe or less vert
ical,suggestmons that between Dekkas and PitAPorPhyry flattened out to 
roughly horizontal body. 

1 
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Faulting common,se'\!)eral periodm.Alaskite intrude d along an ancient 
fault,and remarkably sheared. In old Bully Hill wo~kings,faults and 
planes of shearing are " only parallel groups of very small faults ,dip~
very steeply E,8trike N. But in other parts of Bully Hill ppty dominant 
fault strike is N25W,with ~teep dips either NE or SW. Copper City group, 
faults and shear zones srike NNW and NNE. Faults often complex, branch ' 
verticall y and horilntally. 

Vfuere fs.ul t movement was di3tributed forming a sh&ar z one,alaskite 
crushed,recrwstallized to a sericite schist,with curved lustrous planes. 
In place$ instead of shear zones, breccia of angular rode fr agment~ along 
the faults. 

A few post-mineral fIts cut oBf ore lenses. 

Ore Bodies: Lent1h.cular mas ses of ra the r solid sulphides ;Cu,Zn,AuiAg. 
Usually in greups alc1ng shear zones in alaskite or at its ~ ntact with 
other rocks. 

Ore and gangue: Primary Bully Hill mines ores fine~graibed sulphides 
with lesser gangue.Py,ZnS,ccpy in order of abundance.Bornite,PbS le8. 
common. PbS usually associated with ZnS,bornite with copy • .May be tetra
hedrite,903 crosscut Rising Star. Presence of a little cadmium in Zn 
produced suggests greenockite, cadmium sulphde. Ag probably a-a sulphide, 
perhaps intiMately associated with PbS. 

Sulp~ides fine-grained but pyrite may o.ccur as cubes to 1/4".Pyrite 
deposite9Fell out into CR surrounding the O~s (cf.Afterthought). 

h 4rit 
Gangue,order of abundanc~, anhydrite, barite, qtz. or gyp-

sum as a large ore-bearing mass;barite, qtz.,fine-grained article8 in
timately IG with the sulphides. Sericite andchlorite in ore,a! residual 
matter left by incomplete replacement. 

Slightly younger gangue minerals:veinlets of anhydrite,barite,or qtz. 
These many contain py, ccpy,rarely ZnS, These cut the sulphide ores. 

Secondary enrichment: ccpy replaces py;bornite from ccpy;ccpy by 
replacement of all three sulphides. A little covellite.In the secoDdary 
enrichment zone anhydrite to gypsum. Argentite re~rted from this zone. 

Nearer surface PbS to cerussite,copper supphides to malachite,py to 
limonite. Here,in this surfiCial zone at Copper City,gypsum on fractur 
~ ,barite in VUg8. Native Cu,cuprite,azurite,native Ag reported from 
this mine. 

HT alteration: Silicification of alaskite to dense hard grey rock. 
Dissem.pyri te and as bvcnhes or sma.ll lenses. Gcpy - with t he py. Second 
type: 30ft sheared alaskite with high sericite,pr~bably kaolin.Third 
type: sheared alaskite sheared silicified alaskite with paral~el stringer. 
of anhydri t e. 

me of ore:Accordinefo ~"ger L. Beals,Rising Star: 

a. ZnS-barite orelhigh Ag.Au. b. Pyrite ore,low copper,Au,Ag. c."ZnS ore, 
low Cu,Au,Ag. d. vopper-iron ore. c,d grade into each other,often 1n 
same shoot.Band of copper-iron o~ten in onewall of Zn shoot ,contact sharp 
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Pyrite ore may be a variant of these other two for in places it 
carries ZnS as well as Cu.Above No.10 tunnel in Copper City group is ore 
OC"fragments of brecciated ZnS enclosedin pyrite. While this pyrite rnfAy 
be younger,believed that elsewhere pyrite contemp.with ZnS. Pyrite lenses 
should be followedin hopes Zn will come in. In the upper part of the OBs 
pyrite ore enriched by descending waters to co:mmercial copper ore. 

Average Analyses. 

~ Barite% Au oz Ag oz ~u"_ ~~ Fe;(_ 
Zn-barite 16 .0425 7.7 2.0 21.5 8 
Pyritic .02 .5 2.9 1.5 27 
ZnS ore nil .015 .8 2.7 · 22.2 14 
copper'Ziron ore .985 .85 8.4 7.3 29 

Pyrite type have walls of ~be hard silicified al •• kite. ZnS ore 
in either gypsum or hard 5iJ.1!l.4f.I$d alaAkite. Copper iron ore usually 
in gypsum,but s.t. hard silicified alaskite or sheared ala!kite.Zinc
barite"usually sheared al skite "s.t. eitjer hard silicified alaskite or 
gypsum. 

Bully Hill mine or~as of the zinc-barite type,high in silica,low ia 
S;in OBs with both walls alaski-r~Ag and barite said to have been less. 
Ore mined from lenses in the diorite porphyry dike there .was barite
copper wi th good Au,Ag,due to Ul'luausally high but errati9ptreciOUS metals. 
Gold s.t. to 1 oz,silver to 124 oz. 

Copper City: zine-barite,copper-iron and pyritic. 

Ore Textures: All typically fine-grained.S.t. massive and oomposed 
al mo~entirely of one of the su lphides"ei ther ZnS "Py"ccpy. Again small 
blebs of one sulphifie end osed in another,or all 3 intiruately mixed. 
Common form of ore: 2 0:r-3 of the sulphides occur in narrow layer! inter
larded with one another. 

Gypsum of anh~drite bands s.t. in zinc or copper-iron ore.Near edge 
of ~s gypsum may predIDminate;farther out sulphs only as scattered ~x~s 
partine; planes of the gypsum. Ores often preserve sheared structure of th 
alaskite;all gradations exist between pure sulphides and alaskite. 

Ore Bodies: At four places Bully Hill, Rising Star,Winthrop Workings 
(Copper Ci:bjT -and Baxter Shaft. At each place a number of separate lenss 
are aS80ciated,situated along zones of maximum shearing. Shearing favor
able to ore deposition so long as it does not result in formation of a 
gougy rna s s. Har del' ,f' l"Jl1er she ar zone 1:e st. 

Ore bodies" tabular,lentivalar with gre atest dimensions parallel to 
schistosity,h~nce they usually stand verYically. Various lenses along 
a ~hear zone are along a plane somewhat shoots in a vein. The sides of 
the lenses more often than not parallel,although pod-like bodi~s not 
unusual,/ 

OBs vary in size from bunches as large as a hand to masses 200-300' 
10ng,400 ft. high and to 25' wide. But such large lenses often contain 
poor m nefIJ,horses or masses of unr eplaced CB. Relatively small average 
size f, lenses in part offset by wt.of ore, 9 cu.ft per ton. 
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Length of a lens usual~ about equal to depth,although on avera~e per
haps depth exceeds length. Thickne~~ of lens s.t. 1/4 length, /t.l/40 
or less.Lenses U8ually thickest at their center. Since most lenses ar 
70-200 ft.~gh,many do not outcrop.Surface Showing remarkably small con
Sidering large amount of ore produced. 

Owing to branches etc.in schistosity, shoots may split into one or 
more bodies,either l~eral~ or in depth. But OBz irre~ular and where 
one might b~ expectedtO uontinue it may quit and vicer versa. 

Stringers of ore Connect Benses almng the same shear zone.Lense. 
may terminate as blunt wedges or may slowly contract to a knif -edge. I 

"Ore bodies terminate against a gouge-filled pr -mineral fault in a plane, 
the clayey gouge having .topped the eirmlation of the ore-depositing 
waterl.' Some flat terminations of ore bodies are due to Slicing by PM 
faults. 

OBs s.t. flanked by OR containing many small parallel ore lenses;a.t. 
by cr with dissimilar sulphides;s.t.rich ore on one sid of a shear 
zone, and beyond it wall may be apparently barren. 

PM faults similar attitude to pre-mineral,probably renew d movement. 
Apparently either normal or reverse. Geological maps of Bully Hill mine 
lev Is made by GE engineers do not indicate OBs there are faulted.OBI 
on 30G-7 (SE part of Jennie June claim)which run N60W at right angles 
to the oth~r OBs may indicate an important pre-mineral fault along which 
it makes. 

Outcrops: Gossan areas:ailieeoua,porou8,with light masses fluffy 
limonite and pulv.rulent hematite ,brown or .ed. S.t. Cavities several 
inches acrose,coated with iridescent limonit 6 .Limonite formed by oxida
tion of sulphide OBs,removal of most of Zn,Cu,S,retention of table iron 
hydroxide and siliea,Ag,Au."Several masses of gossan appear to be b dded 
and suggest that they do not represent actual ore bodies but w re formed 
below f :r'actures along which iron laden water eSCaped from the alt ring 
ore bodies below.(15-l6). Reticulared r~ss of gessan a.t. eem.nt 
breccias of the sllie.mineralized alaskit • All gradations from sue h small 
masses to the slight iron stain common on surface exposures of the s1l1~ 
alaskite. 

ZnS bodies haveCbnsiderable py,usually same cepy,hence their OC also 
limoni te - heme.t i te go s san. 

Sam 
Au 0.0 
Ag 7.5 
Cu 0.11 
Fe 30% 
Zn 4.7% 
Insol.23.4% 

oSBan. from Afterthou ht zinc or 
unoxidiz d 

Ave.Afterthoughtl 

. 

. , 
8.1 
2.70 

12.6 
18.4 
15.5 

Gossan sampl~ immediately overlay ZnS,high Zn content probably due 
to residual particles of bland •• Amount of silver about double that of 
most Afyerthought or ;but weight of gossan is only have that of the primary 
ore,hence here at least increased Ag du e to ret ntion in gossan of Ag in 
primary ore. A~ about sama a8 prima.ry ore (No,E.W.see t table). 

According to report, probable that at Bully Hill both Au,Ag were 
higher in the gossan than in the ore from which the g08~an was derived; 
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as gossanl., as eroded seime of heavy Au and the silver compounds caught 
in cavi tifs of the porous iron ore • Much Bully Hill gOB san pans gold, 
reported that some was in fair size nuggets ,altho mos't fine-grait. d. 
Report native Ag,native CUw cuprite,azurite,malachit stains. By rosi~l 
gossan gold coneentratedin streams 1:8 low OC. Plac rs which first attrac
ted prospectors. Placer streams head aeainst all the important workings. 

Gossan seems to have extende r from surf ace 10-40' down.Gossan over 
(Zn) ore bodies s ems thinner than over pyritic or copper-iron OB.,i ••.• 
zinc sulphid 8 occur nearer sur~ace than other sulpha. Relative resi.ta 
ance to alteratiin of belnd shown in No.4 Ri ing star tunn l,where 
fresh blende associated with soften dpyrite replaced by chalcocite. 

Pyritized silicified alaskite is associated with OBs UG;5~e rook 
seen on surface:ore guide,although UG iw forms ribs between OB •• On 
surface it occurs as jaeged peaks andirregular hillocks;Bully Hill 
owes its elevation t& resistant nature of this rock. 

outcrops as~enticular bodies trending N,grouped into 4 band. strik
ing NNW.OC is either a d nse,slightly iron-stained rode ,silicified, 
kaolinized,or a heavily iron-stain d siliceous rock pitted by ex-pyrite 
solution vavitie.,or sue to kaolinized parts of the rock. Joints,frac
tures iron-stained; limonite usually cements brecciated silic. alaskite. 
Qtz veinletsnm uncammon,bariteas veinlets or filling small cavities. 

Between these peaks and ribs of silic.alaskit the ore-bearirg shear 
zones lie;but non-resistant to erosion henc u:!lual1J covered by 'Qal. 

At any plac.~elative area occupied by gossan and ailie.iran-stained 
alaskite would indicat chances fo r ore. Nearness to diorite porph.dik •• 
would be favora bl • 

Following ar~ has surfac indications companableto thoee overly
ing Bully Hill anCljldsing Star mines: 

S 2/3 of Jennie June cJ.aim;SW 1/8 of Shasta c laimjSW 1/2 of Bully Hill 
cla1m;NW 1/4 of Popejoy claim;NW 1/4 of Rising star elaim,N 1/3 of Nor
th rn Light claim; 40 acrel. North star claim,optioned by Arnstein,has 
another favor a.ble area, 12 acre 8. Of thi s favorab 1. minerallz (, 5:c acre .. 
of ground about 10 acres have been partly &xplor d by the 2 mine. to 
a depth of about 1000'.Other tunnel. have pierced favorable area at i80-
latedpoints but not ~ ncl aiva. Should diamond drill. 

Copper City. 14 acrea of favorable ground. 

Secondary Enrich ment: Gossan is reporbed to have pa,ssed rather 
sharply into a thin,more or les s horizontal band of hig hly enriched 
powdery ore,largely Cu~S with high Au,Ag.Bonanza oreof district. PbS 
if present in primary ore occurred in ~he gossan,and in this rich ~e 
much m re promin nt than in prirrla ry or .Pyrite ei ther removed or altered 
to 80ft incoherent particles. Cuprite and native copper common in this 
zone ,i.n gouges. Below this unusually enriched band were massi va 2nda rl11 
enriched ores containing an unusual amount of Cu2S,secondary, bornite, 
covelllte,ccpy,with good Au,Ag. Zn CBs not especially altered except for 
mnc s eas in Au,Ag . This lower 2naary enriched zone usually stopped 150-
250 ' below surfacejalong strong fractures,to 600'. Bottom of 2ndary 
zone and top of gypaym zone roughly corre~ond. 
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Mn02 relatively abundant at Copper Gity,hence enriched Au may go to 
greater depth hera.(p.19) 

Gypsum-anhydrite: former management thought gypsum cu~ off ore 
and stopped development on encount6ring gypsum. 

Originally anh;Tdrite;gypsUn1 now dominates. Gypseum ma:IJaes closest ib 
to surface on 500 Ri ing Star,225' below aurface. Slid to have been 
f,irst encountered in Bully Hill mine on 302 1 v 1 (040' below surfaue). 
~rom these l evels down gypsum in lent~cular masses like ore lenses but 
larger. Expand and contract horizontali and verhically;replace al.skit. 
and next the purer gypsum masses are C areas with small parallel gypsum 
lenses. Gypsum lenses end as E~X wedges or planes,in ·latter case XXmr 
along gougy faults (?). Gypsum often contains c ntemporaneou OBI. 
Some ~ising Star gypsum lenses luo' wide, 20u' long,greater depth.On ~~ 
some lev e ls 4 distinct gypsum bands penetrated. Thinks same waters 
which formQd OBs deposited the anhydrite •• Silicification on wall rock. 
,ither preceded replacement by ~I!IZ: anhydDit ,or latter proc ss continuec 
after silicification ceas d. 

Ore dep~s1ltts by replacement of alaskit , shown by trac esof sheared 
structure of alaskite in some sulphide ore; by unreplacod shreds of the 
schistos alaskite in sulphide ore,the shreds retaining their original 
orientatioR;byt the co nnnon gradation from ore to barr n rock;by alaskit. 
lior ses in t;he ore, shear plalDes of which parall e1 to structure of surrount 
ing c cuntry; by t;he ab senc e of ope n spaces. 

Downwga d xtension; Bully HIhll district · OBs i n an irreg~lar 
lenticular mass of alaskiteljID.ear its E border. This mass has roughly 
vertical sides and pr esumably ext6nds down to great depth • Shear zones 
bearing ore are as strong on 900 Rising Star as above. Excellent 
primary or. on 800 and 900, grade shouod not cbs.nge downward. 

Mineralization surface probab1y ,5000 to '7000 above present surface, 
hence tho OBs not apt to be suddenly affected in depth. Should be 
ver y considerable depth extension. 

Rising Star Mine:Only one open to Ball.Unr,latered to 900;1/2 of 
l evel-Pworkings inaccessible. 1100 level is 856' below co11ar,total 
depth ~ shaft 885'. 15,000' drifts and crosscut5. 

Mine producod 
1909. (varying 
en 3-~-41 % 
Zn 6.69% 
Fe 25.18 ~ 
Al(sol)4.55 ;g 
S 31.65 % 
MgO 4. 80 

fnc.ol ( 'A1203 4 .80 
7' Si02 19.20 

Barite .88 
97.61 

175,000 ton~ ore.Average analy sis of 46,'761 tons mined 
t onnag es of.4 ore t ypes mentioned) 

ccpy ~.~ ~~------------------
ZnS 9.0 ~ 

pyr it e 46. 9 '~ 
barite .0% 

Silic. gangue 33.4 % (mainly chlorite,seric
i te with some qtz.) 

OR a1askte,variously sheared, altered. In NE part of mine Tunnels 4, 
'7,schi3tosity and OBs trend NNW,dip steep E.This part of mine i8 struu
tura11y more closely related to Bully Hill than to Rising Star. 
Elsewhere OBB and schear zones dip 700 ave.SW. 
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Rising star OBs apprebtl"IT smaller ,less regular than those of Bully 
Hill,judging from Bully Hill" old rnaps. 6 or 7 ore belt in which lenses 
occur,plus a number of uncorrelated lenses. No t endency of 0 s to become 
smaller with depth once 82 level'horirm of P1aximum secondar · y enrichInent) 
was passed. 500 ft. level a poor horizon,at shallower depth than that at 
Bully Hill. 

Below SOO 2n ary enrichment notably decreas s,v ry little Cu2S on 700. 

Recommendations: Follow ore. In addition: 

1.CroSsclt f'rom 5E to see if' low grade Cu values reported ar rally 
high grade Zn ore s with low Cu. If so, some rna y Conne ct VII ith 6A stope. 

2. Winze and raise from SA stepe. 

3. Continue 5-3 drift. 

4. Continue 602 drift out in country below OBs of 4 and 7 tunnels. 
Diamond drill perp. to drift. 

5. Open 601-7 and 601-12 crO ~3 cuta and see i f assays mean Zn ore.lf 
so,drift,sink,raise on ore. 

6. Raise from 7~1 to see i f it connects with 601-7. 
7~ Follow ore on 7-3 ~rw. 
8. Determine extensions of 810 stope. 
9.Winze in 406 stope toward 7 tunnel. 

10 Contin~e tunne l 2. 
11. mpen 804 f'or Zn ore reported. 
12. Follow ore NW in face of 920. 
13. Continue 801-5 to NW following ore stringers. 
14. Follow ore in wall of 9D. 
15. Drift on ore along fau~~ in 903 to SE toward 909 stope. 
16. Crosscut from 5A stop Xon 500 to try to get faulted OB. 
17. DD horizontally from 800 level from W part of 801-3 stope starting 

:::'4 ft. west of winze. Point hole S55W and drill 100 ft. to crosscut mill
eraliz d gypsw,m walla of 801-7 stope. 

18. Extend 602-4 crossvut ~der CCJ groubd. 

In future,crosscut SE from end of 602-2 crosscut about 540' to cut 
gypsum and to explore a1askite-diorit porphyr¥ contact which in the 
Bully Hill mmne was locus of good ore bodies. 

Bully ~l Mine: Interipr 5haft just under 800 ft. deep,lO,OOO ft. 
drifts and cros s-cuts . May 1,lOOt>TJune 30,1910,produced 220,946 tons ore. 
Now under water but Boon to be re ope ned." Records of the old management 
rather definitely indicate that zinc ore bodies were developed but not 
mined." (p.26). Old mine maps lrrlt~~ indicate OBs occur in shear zones NNE 
apparently equally as strong on 972 as on 572,Shear zones dip 80E.Two K 
chief zones,a ffird seems indicated coming in on 1109 crosseut,Stoped to 
110' of surface,in places surface ores mined by ope ncut to 25' below OC. 
Surface workings however not extensive. More westerly 0ne has alaskit FW 
and a shear zone or diorite porphyry HV/;mor~ easterly zone in she ar zones 
in diorite porph. Ore ~~slenges in the ore zones OPPOSite one anoth.r or 
en echelon. Ore lenses in VLP pitch 150. 

An OB in 307-7 Xcut N60W,premineral cros sfa~lt? 672m770 levels poor 
~ut ore came in again below;mine not bottomed. Unwatering justifmed. 
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2 odd pagGs from rapor" by S .H.Ball, .B.u~ust 11, 1919. 

Misc.~;orkings: Fine-grained L.nS on dump of caved tunnel about bU ft. 
SE of No.3A tunnel on Shasta Claim. Tunnel now being driven to explor 
this at depth. 

Two tunnels in geuleh near center of Norhtern Light Claim have good 
ZnS ore on dumpz. 

Michigan Group: Most appe ars unmineralized but N Star claim has good 
sur~ce indications. Development ~o date on these claims discouraging, 
but if obtainable at reasonable price, Northern Star and Ydalpom c~aimB 
should be addedto company's holdings. 

Copper CiiY Group: CR alB-skits porph,Pit fOl!'mation;one small diorite ' 
por.dike. Excs aior elaim,small gossan and bold outcrops of the silie. 
alaskite indicate mineralization. 

Winthrop workings on Excelsior claim opened by several tunn lSjsmall 
cilpencuts mined surface ore,said to h.vo been rich in Ag. 

The OBs disclosed by the tunnels,whicb are now inaccessible occur in 
a shear zone in alaski t e which seems ts be 75-100 ft .wide. NNE, trend o'f 
shear zone; OBs make angle of about 45 with this trend, trending N to N1;' 
Lenses small sp deVeloping Rising Stl!r and Bul}J Hill is pref rable. 

Baxter workings also inaccessible;appe ar to have been on a small OB. 

General Recommenda tiona.- Special development ha s been outlined for 
Rising Star. Following applies to whole Bully Hill ~istrict • 

1. Ore should alwa.ys be followed, even lean pyrite as 210m ch!inge may 
occur laterally or vertically. 

2. Drift along shear zones. 
3. DD for parallel OBs. 
4. Gypsum or anhydrite gangue mineral,he nc a ore locus. 
5. Study old reports;have given much useful information on location 

of Zn OBs. 

DD unexplored 42 acres (out of 52);only 10 acresexplored. 

In VLP of Bully Hill mine,stopes occupy 17.5 % of developed area;addl
tion of the zinc OBs developed but not stoped would probably bring this 
area up to 2b ~. If this area had been drilled prior to opening of th~ 
mine one hole in 4 would have struck or., ,1 in 2 or 3, highly mineralized 
ground. Chanc ~ s elsewhere considered suff~ciently good to recommend drillin! 
following 6 holea: 

1. SW of Shasta claim. Point just N of W. 
2. Center of Jennie June cl aim.SW. 
3. NW part of North star claimjpoint south of west. 
4. Center wi north half of Bully Hill;point N of W. 
5.NW part of Bully Hill claim.Poi'nt S of W. 
6. S csnter of Bully Hill claim. Point W. 

Inclination of holes 450 to 600 ; 400 to 500 ft. long. 



G.T.Jackson,Mgr.Shasta Zinc & Copper Co. to D.C.Jackling,Pres. 
11/28/22 

Annual Report,1922. 

In oarly part of y~ar 3 men pumped water from (Rising Star)m1ne 
and did odd repair jobs. April 11 small crew put on to clean up 
various l eve1s,open ditches,nep1ace timber. Tracks put in shap.,air, 
water lines rep1aced;several stopes filled with waste. June I-Sept. 
30,actual brvaking of are. Sjppes all in good shape,timbered up,con
siderable filling done; but additional filling will be necessary when 
actual mining starts a gain. 

Only 19~2 development was extending 810 drift 55'.Sho~ed good Zn 
ore to within 2' of face,where OB was replaced by gypsum. Main OBs 
worked during the period (JUn 1-Swpt.30) were on the '(00,800,900. 
Atte,pted to open 600 lev.OBs ,but little accomploshed a/o poor air, 
heat, scarcity of mSl. 

12,139 tons broken"rammed,hoisted,dumped into mine bins. Of thi. 
784 tons from leaded OB8,rest lead free. 

April,May,all accessibl OBs thoroughly sampled and a comple t 
analysis made so that a definite knowledge of where the l ead occurred 
could be obtained. So-called Pb-fre8 OBs carry a little spotty lead • . 
Leaded O~8 carry 4-5% Pb. 

During stoping grab zamples taken after each round;theae with 
grabs of the IItockpiles represented 13,396 tons ore delivered to 
smelter.Analysis: 

Au oz 
Ag 
Ou 
Zn 

.039 
1.40 
2.62 

20.1 

Mining Costs, June-oct. 

Breaking 
Tramming 
Timbering 
Machine drill expense 
Hoisting 
Mine pumping 
Timbers & framing 
Laboratory,sampling 
Surveying ,engineering 
Foreman,shift ers 
Mine tools and Impts 
I dustrial RR 

1921 cost, $ 4.46622 

Per ton ore 
-.48456 

.66814 

.51271 

.20089 

.19986 

.06857 

. 33600 

.05879 

.00140 
~21797 
~2~463 
.24168 

3.28880 

Mine worked during this period one shift.150 tens per shift 
could be handled wh~n miners and muckers availaSle. Wages increased 
25 c.per day July 19 account of shortage. ,rom eo.Young,EMJ 8/12/22, 
wages after this 25 cent raise were: . 
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Miners $4.25 
Muckers,Bmilter labor $3.75 
Common labor $0.50 

(Note,at efficiency,probable,o~ about 2.1 tons p~r man-shift, 
co~t of $3.289 p~e ton with $4.25 per shift would correspond to 
cost of about $"1 .50 per tota,with flame efficiency, .1948). 

Would have had to further incre ase wages in ~ept,if mine had Con
tinuedto operate. 

When mine start! again some development will be necessary. Con~id
arable tonnage blouked out abovs 600,"the orebodies from this level to 
the surfac e occurring in the fractured shear zone.. Most drifts and 
crosscuts which have op~ned up the OBs hav crushed or caved,hence no 
work recommended on upper level. unless intentionnis to mine out the 
OBs imme diately,otherwise continued expense ini, reopening and retimber
ing • First work to be done in openingup No.6 OBB would be a raise, 
600 to 500 for bettC' ventilation. Later may be necessary to raise,ibO 
500 to NO.2 tunnel. After 600-500 raise completed, active stoping of 
OBs developedon 600 should be done as fast as possihl lOBs in Nos.4 
and 2 tunn Is are leaded,carry good silveri 

810-b stope showed good or above 8QO.This OB has not been explored 
downwrurd,not identifiedon 900. They intend to drift on 5th floor 907 
stope into FW to try to cut 810-5 OB.This woumd give fill for 907 
stope. 

900 drift should be cleaned out and FW of 9C stope explored. 

920 OB Gne of best in mine at present;lea ded,good silver;has 
been explored by 2 DD holes below 900. Work done by previQus owners 
on. 1000 was very limited,hence re commends . unwatering thh level and 
crosscutting to try to cut 920 BB.. Unwatering 1000 could be cheaply 
'done in shut-down period. If intended to keep water out of mine,need 
to employ hoistman,pumpman. Four .additional men would clear 1000 of 
water in about two months, put in new guides and have it in shape for 
active development werk. 

Indus~rial RR,~ine-sm.ltep ?700',follows contour,crooked,NG 
for electric haulage. 1921 gas motors Dried,hauled ore for 60 elton. 
This year horses, 24 cents per ton. ~roposed tunnel would connect Ri
~ing Star .mine dir ectly with smelter.Length 2155',plua lbOO' ires 1e, 
cut and fill,total 3655'.Tital cost,including electrical equipment, 
cars etc. $60,000.Tr olley loco and Granby Cars should haul for 10c 
pe~ ton~saving 26 c. over pr e sent costs.Veveloped~ tonnage 250,000. 
On this tonnage proposed tunnel would save $65,000 not counting 
int~rest charges ,as agains t $00,000 cost of tunnel etc. " In addit ion 
to the tonnage blocked out in the Rising star . Mine ,there is every in.
dication of a large tonnage yet to be developed."(p.5). Greatest bene 
fit of tunnel it would ope n up Bully Hill ~OO' below present No.0 
tunnel,do away with expensive surface tram connecting mine with smelter. 
Ventralize two mines with plant. 

• 
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From stoping ~umm ry, 6-1 to 9-00; 1922 

Four month totals: Tons ore mined 
--rr586 

ave. tons per machin~ shift 
22.2 

Feet drilled per ~ 
1.380 

3 

Total machinv shift~ 
5~1 

Board f eet lumber/ton 
9.0~8 

Total tons waste 
119:c 



GEOLOGY, BULLY HILL MINE 

See Structural Contour Map and Cross-Sections ,in pocket . 



BULLY HILL MINE. --
Geologie Set~ing~ ~ tA.n!tat d under general g ology,the main alaskite 
por}Jhyry Intrusive Ina S trends north~ast in the Bully Hill region,and 
the zinc~copper general ore zone parallels the outheast contact, the 
deposits lying short distances inside the al.skit • As shown on the 
Geologic Plan of Surface,thd Bul~Hill ore bod~e8 li at th~ northea.~ 
end of th ore zone,and some 4uO-AOO ft. northW4st of the contact bet -
ween the alsakite and the Pit shales. 

More in detail, the ore bodies at Bully Hill occur in several zones 
trendine nearly north-south (see Structural Contour Map, Bully Hill 
Mine). The mine has been under water below the 300' level since 1910. 
The p resent writer ha seen the outcrop and a part.of the 300 ' level 
(in 1921). For the rest, the following description is based on the 
following: 

1. General Electric CO e plana, ections and longitudinal project
tions. 

... 
2. Copper Resources of California (Calif. Stat Mining Bur.),B~ll. 

50,1908. 

3. Occurrence of Copper in Shasta Co.,Calif. L.C.Graton,USGS Bull. 
430 (1910)71-111. 

4. Geological Report on the Propert~T of the Bully Hill Mines Co.In~ 
S.E.Bull; about 1919. 

5. Report by R.L.Beal., Jan.1920. 

6. Report by Allan H.Rogers on work of Ball & Rogers.Mar.1920. 

7. Rep nrt on Bully Hill Mine.R.L.Be~ssePt.1920. 

The Structural Contour Map ~~~a and~~ertical S ction show how 
close is the control of ore deposition by·~tructur • The "Main" ore 
zone lies along the footwall or west side of -the "~ain!ldik8,an intru
sion of diorite pi rphyry (Ball) in the main mass of alask1te porphyry. 
T~. structural Contour ~ap i~ulates a model, the top of the mod~l be
ine; the 770' lev 1 (elevation above sa-level 934t). Above the "top of 
the model" are the upper OI'e bodie (lA,2A,572A-B, 672A)whi(.;h litl in 
the alaski te porph~'ry alone; the footwall of the Main dike (S ctions 
Cixb G,H.). 

The 672-b74 stope al 0 lies above the top of th :modelCsee also 
Se(.;tions C, B\apd in gen ral, within the Main dik , ot just out~ide it, 
along its· weit contact,as with the others. 

The 872A-972 A-B or body lies on the under side (footwall) of the 
Ilain dike,and is seen, on the Structural Contour map·, through that 
dike. 

I 

Just east of the Main Dike,and paralleling the latter in' attitude, 
is what is apparently a narrower dike which I have called the East dike 
between the two dikes is a relatively narroVi strip of a1.a~kite porph~Try 
Called by:me the "Slot". The high grade ore discovered on the 1100 
level in DD Role13,in 1910 just before the mine was closed by the GE 
Co .,lie within ·this lot. The 672-574 OTe body eems to be cl08e1) 
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a ~sociated with the t&p of the Slot (Sectioq B) although tgoing downward 
it leaves the elot at an acute angle and petltrates the body of the Main 
dike. 

On the Structubal Contour Plan the slot and other; features are 
emph~ized by shade and shadows. 

The dike contacts,then,are the primary ore controls. More in detail 
the ala kite porphyry along these contact~ i8 typically sheeted Or I' she~
ed"; in some Cases zones of such sheeting extend into or form solely 
wi thin the 1V!a in dike, and such zone s carry ore in plac II. 

The alaskite porphyry carries sparse small phenocrysts of quartz 
and feld3par in a den3e,china~like aphantic groundmass. In a general 
way this intrusion Came in between the ~ekkas andesite and the Pit 
shales; but in detail its contacts are often steep, predominantl, 80 

in the Bully Hill region. It is a sill only in a very general sense, 
and for any lOCal area it is transgressive,extending for instance in 
the Rising Star min to a demcanstrated depth of 900 feet below the 
surface. According to Ball (Reference 4) the intrusion was !!omewhat 
complex. The fine, sparely porphyritic rock de cribed wa the earlie t 
phase, closely followed by a similsr rock with slightly coarser grain 
and richer in feldspar. On the Orphan Boy claim (about 1800 ' W of the 
Ri ing Star shaft) this latter rock is cut by typical a1askite,large1y 
feldspar and quartz. 

In th Bully Hill region the alaskite porphyry and in plac s the Pit 
shale are cut by dikes of a dark porphyritic rock;where fresh th rock 
is dark grey with prominent whit phenocryst8;uBua11y it is green or 
brown,weathering to concen~ic shells. The microscope calls it a basiC 
diorite porphyry or acid gabbro porphyry (Ball). Ball concludes that 
owine to the paralleliim of thea dikes and the shearing in the vici
nity of the BUlly Hill min ,the ,al.skite porphyr~ had solidified and 
been sheared before intrusion of the diorite porphyry.This conclusion 
appears poorly founded; see below. 

Concerning these dikes Graton calls them a phase of differentiation 
products from the mag~ that is most abundantly represented by the alas
kite porphyry and by quartz diorite. The basic dikes aXKxmB~xx~~ 

how as an extreme phase lareely pyroxene and augite. 

The typical coincidence of zone of hearing with contacts between 
aaaskite porphyry and basic dike!! seems besM explainable by the difBering 
physical characteristics of the two rocks. ~he a1.skite is strong, 
relatively brittle, while the basiC dikes ar probably soft. ectonic 
forces active in a region cOPJl'llonly select such I!urfacef!l of physiCal dis'! 
continuity as a contact between brittle alaskita and soft diorite-porphy
ry. As Graton points o~t (p.89) the shearin& wa large. l Y confined to the 
alaskite porphyry,ne~~$f1ng but little ini¢ adjoininp, rocks (e.g. 
the basic dikes). The brittle rock fractured,the adjoining soft rock 
8robably in large part took up the stress by flow. However a number of 

shear zonea tr ,;>aballe1 to the contact zones, occur within the basic 
dikes,l!howing~ th8t While the basiC dikes miGht have come in originally 
along zones of shearing, abuhdant shearing along the same trends took 
place after solidification of the basiC dikes. 

The heated zones show in places brecciation as well as sheeting 
and the development of inCipient ~chistose structure.They are tabular 
in form,like a fault zon ,but in places attain r reat width in r~latio~ 
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to/length. As pointed out by Ball,the zones of .hearing in the Bully 
Hill mine are parallel group~ of very small faults;where fault movement 
was 80 distributed over a zone, ~the alaskite porphyry has been crushed 
and recry~tallized into sericite ~chist with curved lu trou planes. 

I have seen narrow band! of incipient schistosity along faults in 
andesite; the sChistosity in the alaskite at Bully Hill should not be 
confu~rd with regional chi!tosity;the mechanics that produc d it are 
allie~o fracture rather than to flow (rl,namiC metamorp~ism). The 
schistosity is,it i trU81Jl:tx connec ted also with flow; but in thi8 
ca~e,to local flow induced by plastic deformation along zones of pot n
tial faulting ,which did in many c a 6S culiminate in rupture. ' 

The Bully Hill min basic dike~ and the shear zone. that parallel 
them are both markedly parallel to the locally north~south contact 
of the alaskite again~t the Pit shales, some 400-500 ft.east of the 
mine (see Geologic Plan of Surface). At the Rising StaB mine,in contrast, 
the main shear zones, striking' nDrthwest are roughly perpendicular to 
the alskite conkact,whihh xXBNaaxNEx passes southeast of the mine 
and trends NE (Geologic Plan of Sl!I.rfac ). Vfui le the mechanics of this 
fracturing cannot be deduced on present evidence,they probably spring 
from stresses operating on the massive alaskite.Thus under the proper 
stress the north- outh alaskite contact east of the Bully Hill mine 
v'JOuld be a locus of fault movement s,probably 'Che major locus in 'Chat 
area; if so, the shear zone migh t woll bo sympathet ic zones of raul ting, 
while' the basic dikesm may w~ll h ave coma in along fi ssures which w~re 
also s ympt;het ic frac ture s parallel to the north- south alaski to contac t. 

Ore Bodies.- These are l enticular replacements along the zon s of 
schistosity. Their localization probably in part depended on th degre. 
of shearing,breccia ion - tc .,i. e . the r elation between a high degree 
of shearin€" and fracturin.g and the chennmls up v'l hich the ore solutions 
CaMe. If so, an understanding of the regional tectonic~ should suggest 
areas of more intense shearing than other areas and so point to ore. 
I n a very general way ,the SE contact zone of the main Alaskite mass 
was such a region. The finally shattered or schistose zones exposed to 
t he ore so l u tions an area of surface far greater in proportion to its 
mass than that afforded by the less shattered portions,and so was corre 
espondingly p~ore susceptible to chemical attack, besides affording 
passage to a greater volume of solution (Graton). 

There is often a gradual transition from country rock to ore,tak
ing place over several feet or scores of feet. Here the outlines of the 
ore body generally correspond with the direction of foliation of the 
wall rock. Elesewhere BNm ore ends a long tight, gougeles~,frozen walls, 
and in still other places,it ends,against a minor gouge,which is present 
at every place along a who le side of an ore body where development has 
exposed the wall. Where the gouge along such a wall is thicker it con
tains no fre.gment s of ore or wall rock, but inst ead often contains more 
or I as perfect pyrite crystal.. At most points th~ a~tual surface of 
the sulphide ore,against which this gouge rest.,is in a broad way flat 
and even,but in roinnt e detail is rough and composed of parts of the 
faces of very small sulphide crystal •• These fault ar ' thought pr -min
eral. 
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With the gradational type,ore formed along zones of most inten 
breciation and schi tification. With the type in which the ore abruptly 
ends against a minor gouge,ore stopped (1) because of the gouge anm 
\2) because in fen eral the rock beyond the gO~f,ewaa less shatered than 
thatin which thv ore formed. (~raton). 

At Bully Hill mine especially, the ore bodie s are 1 nticular tabular 
bodies with their greater dimensions parallel DO the chistosity;hence 
they usually tand steepl y. The various l enses are cOIlIDlonly strung out 
alon~ the plane ~ the shear zon like ore shoots in a fissure vein. 
~'hf' sicies of the lenses ar e mor e 9ften than not parall l,although 
pod-like bodie s occur (Ball; see Ver;ical Sections). While the larger 
ore lenBs ar 200-300 ft.long ,400 ft. deep and to 25 ft. wid , horses 
or masses of unr eplaced GR are not unknown. The len es are usually 
thick t at their center. 

Since most of the ore bodies are but 70-200 deep,many do not outcr~; 
and conaid ring the larg amount of or produced the surface showingl 
are remarkably small (Eall). 

Due to variations in th direction of schi s tosity ore bodies may 
s plit vertically or horizontally. Stringer5 of ore may connect ore boddes 
alongHthe Bame h ar zon • Ore bodies s.t. terminate as blunt wedg s, 
s.t1~c ntract to a knife edge. Ore bodies are sometimes flanked by mall 
parallel ore leneea. 

MineralOgt,Texture of th Or s.-The ore bodies are in general 
mas ses of rat er solid sulpnIde ,although gradations to dis eminated 
sulphides occur (probably mainly copper,judging by Afterthought). They 
are fine-grain d,w ~ th gangH~~p~esent in l e s abundance than sulphidel. 
Gangue minerals ar barite~t~quaTtz,calcit •• In ord r of a~ndance,the 
sulphides are pyrite,sphale~ite and ccpy;bornite and galena are 1 IS 
common. G~dmium occurs aa cadmium sulphide, greenockite. Silver prob
ably 808 argentite. 

Pyrite as a casing: deposited much more than the other sulphides well 
out into the UR surrounding the OBs. 

Pyrit Wa the earlie st sulphide;bl nde i8 on the whole later,spr ad
ing around pyrite grains along certain crude banda which in the hand 
specirlJen app$a,r as narrow dark streaks giving much of the zincy ore a 
banded appearance (Graton). In a fe w places it pan beseen that such 
bands correspond to ths original direction of C shearing ,no~ replaced. 
In general, ev~n massiv or 8 fr equently pr 8erve the sheared t xture 
of the alskite porphyry which has been replaced (Ball). (Cf Afterhhought 
where massive or~ retains shale laminae). 

Ccpy in general the younge et commercial sulphide:as irregular bran
ching velnlets &n i ther sulphides. Vfuer e bllftde is pr e sent ccpy prefera 
a ssociation with :it rather than pyrite ;"in the mines carrying the low at 
grade of copper ore zinc i le ss abyndant than el •• where l .(Graton, p. 
104). 

For the Shasta copper egion ~s a who~,bornite iz most plentiful 
at Bully Hill and Afterthought G aton,p.l04). On 970 level,with chalco
cite,both supposed primary.{But secondary bornite and vu2S in upper 
portions of some OBs). 
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Graton examined thin sections of or$ a.ssaying IIp to OV$r 2% Cu ~howed 
np ccpy,only pyrite. Probably very fine-grained IG ccpy.Py is yellower, 
roueher than average. 

Some zincy ore carries more than normal silver. (Check on this, 
including Afterthought). 

Graton, p.105: "Some of the fairly massiv sulphid Bmi that is 
too low in copper values to be extract d owes this condition to the 
fact that the coppp,r value havt:t been to om extent removed by leach
ing;where that is th~ caae the =ulphide i likely to zxamkx. b orurn.bl~ 
and may even become mere pyrl:tic sand.'t •••• "Conv r ely,littl mat rial 
not composed in large part of sulphides Carries enough copper to be 
workabl ,though locally in th Bully Hill and Afterthought districts 
preciou metals mak pos sibl the mining of ore that l·esembles the ~ .. 
"wast" of. oth r campstl ••••• "Exclu iva of the enrichment that has taken 
place in the upper portions of lome of the ore bodies, which is due to 
additions of cupriferous material from the oxidized zone above,there 
appears to be little uniformity in the distribution of richer portions 
of the ore. In the Bully Hill mine there learns to be a tend ncy for 
the best or to be found near the middle of the ore body, though in 
places the borders of the ore bodies are rich in barite and correspond
ingly high in copper as well a~in gold. 

OR (a1a.kite) is r 1atively imp$rvious to atmospheric waters and 
haa protected from oxidation and solution such portions of the ore 
bodies as lie below it.But the expoeed parts of the OBa have been 
much altered, and at Bully Hill and Iron Mt.this alteration baa xtend d 
to considerable depths. kron hat,limonite,some magn tit. $tc. C u 
dis olved,r moved from original location. Much of this eu dissipated, 
but Gu~S,bornite etc. form d by 2ndary sulphide enrichment in places; 
at Bully Hill and Ir n Mt. the e enriched zon~s of oxide and ,sulphide· 
ores were of importance,althou~ at both ~~lpS th~ silver,which had 
likewise been conc entrated with~ the copper from the overlying oxid
iz d mass s,wer~ chiefly sought at the tline these enriched zone ' w r 
worked, and therefore much of the Gu lost. 

The rock partly 'impregnated with su1phides,that ~urround the OBa 
and occurs at ot her places ha at the surface also been altered;~eri
cite to kao1in,pyrit e to limonite,which has been partly absorbed in th 
kaolin and has ~tained rock red,ye11ow, brown.Not true go~ an but to 
some extent an ore guide. 

Surfa ce Expression of Ore ( Ball, Refe~ence 4): Gossan extended down 
10 to 40'.It lower surface was highly irregu1ar96xtending as tongues 
down aling.important fractures. The zinc sulphi es occur nearer th 
urface than the other ~ulphides,i.e .gos san over Zinc bodie i8 thin

ner. 

One of the eRs for ore'bodie~ UG is pyritized silicified alaskit j 
it forms ribs between the ore bodie~;on the surf ace it crop. as jagged 
peaks and irregular hil1ocka;Bu11y Hill owes it~ elevation to the reiia 
tance of this rock to ro ion. These 1ehtivu1ar mass s ~ehd N-S and 
are grouped in 4 band striking NNW.The cropping i eitH d~nse,slightly 
iron· tained and silicified and kaolinized,or,heavily iron stain d 
~ilicious pitted by pyrite cavitie and ex-kaolin cavitie ; Iron stainl 
on joints,fracturesjiron- tain c ell].enting sil.as1askite where brecciat
ed. Qtz veinlets,barite as vein1et of filling small cavities. 
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Ore· shear zones between these ribs non-rei tant,cowmonly rna ked by 
detrttus. 

Favorable areas (compare favorably with Bully Hill,R~sing Star 
surface, 

1. S 2/3 of J enni June; , 
2. SW l/S of Shasta claim; 
3. SW 1/2 of Bully Hill claim; 
4. NW 1/4 Popejoy claim; 
5. NW 1/4 Rising star claim; 
6. N 1/3 N Light c1. aim; Total 40 acrel. 

Not company owned: N Star claim has 12 acr s 
favorable ground about 10 acres have been in part 
R.S .mines to a deptg of about 1000'. Oth f tunnel 
favorable area at isolated point but by no means 
it valu or non-value. Should D.D. 

favorable. Of this 
explored by B.H.i 
have pierced the 

sufficiently to prove 

Copper City group has a?out 14 ~zx •• acre moreor las mineralized. 

2ndary Enrimment: Gos~an rep~rted to have pa8~ed rather ~harply 
into a thin roughly horiD ntal band of highly enriched powdery ore, 
mainly chalcocite with high gold and silver.Bonanza ore of district. 
Pyrite either removed or altered to oft incoherent wet particles.Cuprte, 
native Cu reported,esp.in shear gouges. below this unu~ually enriched 
band were ~olid 2ndarily enriched ores with an unusual amount of 2ndary 
Cu2Smbornite,covellite and ccpy with good Au,Ag. Zn ores not much altered 
except for increas in precious metals. Thiz ower s condary zone u ually 
bottomed at 150 to 250 ft.,althoug along ~rong fractures it probably 
went to 500 or 600 ft. 

Hist0r~: From May 1, 1901 to June 30 1910,produced 220,946 to •• 0 ••• 
tiecoras in icate rather definitely that zinc ore bodies were developed 
but not mined. T1e old map 8h~w OBI!I in shear zone. NNE,equally a. 
strong on 972 a on 572 level. t wo chief ore & nea and a 3rd app ars . 
to be indicated as coming in in 1109 X-cut. Stopes come within lIDO ft. 
of surface;in places surfac ores mined by open cut to 25 ft. ~ 

OB in 307-7 Xcut N80W.On premineral cross flt? 672 and 772 levels 
were poor zanes but in lower levels ore Came in agaia and mine baa 
not been bottomed ( p.26). 

t1 
Rogers Report (rleference 6): Shoots 10-40 ft. wide,within a blck 

of ground 1000' N-S and 200' wide. Ax deeper levels opened, less length 
of this block explored,so that on 970,only 350 ft. Wrk confined to area 
of main shoots above. To Jllain hoot developed,parallel ele sel.West 
shoot bottomed between 570 and 670,at least toping ceased at that ho
rizon.,either·because of di ssapearence of oreor ih«rease in Zn palt 
melter limit. Other hoot worked only a hart distance above 570;continu~ 

to 1100 but much diminished in leMth. "The assay map of the 1100 level 
shows what is apparently a new shoot discovered in the 1109 cro scut, 
where 20 feet of ore was opened.Six feet assayed 0.19 gold,13.5 silver, 
5.3% copper,the remaining l A feet av raging .057 gold,6.3 silver and 
2.0 % copper. tI 
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BULLY HILL MINE . VvISSER TONNAGE ESTIMATES t 1'348 . 

General.- All avamlable records were turned over to me by Edward 
L.Ralston ,noV'l rI);=mager of mines , .'lhe Glidden Co.,in 194 8 , for prepara 
tion of a damage suit agains t the U . S . for taking of access T'ailroad , 
flooding of Copper Ci ty g'T'OUp of mines , etc . 'lhese recoT'ds, including 

. geological reports , map s, ve~ tical longitudinal pr oj ect ions , ctoss-sec tions 
superintendant and foreman s reports , weekly , monthly etc . were surnmaT'ized 
and analysed. 

A new geol t~gtc map of the surface was compiled,al s o a stT'uctuT'al 
contour map and cross - sections of the Bully Hill mine were prepared to 
aid in deciphering structural control of ore bodies and estimate of 
ore reserves . 

The Bully Hill mine was worKed as a copper mine ,ore being smelted 
locally unti I the smelter was shut d _wn byr' the U. S. Fores t Service in 
1910 Zinc was injurious to the smel t ing and either had to be sorted out 
or avoided by selective mining . ~or this reason nearly all sampling 
and estimation of grade cover copper and silver only . 

Shasta Zinc & Copper ' Co.took over the properties in the ' 20s and 
moved the Balaklala smelter to .bully Hill with the object of making 
zinc oxide. I was their! geologist in 1921. The Rising Star mine was 
unwatered,but the BullyH±ll mine remained under water beloVl' the 300 
or adit level. In order to get some notion of possibilities at Bully 
Hill mine , the main ore zone,eyposed in the 300 adit , was sampled. 
Samples running over 5% zinc are tabulated below . 

In 1948 the present writer used fhis sampling to obtain zinc-sil
ver and Zn-copper ratios as a rough guide in estimating probable 
grade of zlbnc ore left in the mine . Results are sho"n on the Metal 
hat io charts in the pocket . Blue araas on each chaT't show the range 
of copper-zinc , ~ilver-zinc and silver copper ratios respectively . 
The "norm" of each group of ratios was obtained by diviaing total units 
of one metal on the assay list into totsl units of the other . This 
is shown on the table of Bully nill assays appended . 

In order to det ermine whether the me tal rat ios from the lj mi ted BuLl: 
ly Hill mine sampling might be reliable , similar atios were plotted 
from, mines somewhat simiibar tc Bully nill geologically , namely , the 
Rising ~tar,in the western par t of the Bully Hill area , and the After-

thought mine , about 8 miles to the S8E .( I was consultant for Coronado 
Copper & Zinc Co.,owners of Afterthought , 1946-l948) . 

The combined charts suggest that the Bully Hill metal ratios are 
T'eliable, e ven though confined to lower precentages of the metals. 
Bully Hill resembles Affterthought more than it does Rising tar,which 
is essentially a z~nc mine . Note t~e practical idendity of the Bully 
Hill and Afterthought silver-zinc ratios,and the small divergence be
t ween thefr respective copper- zonc ratios. The Bully Hill line of norm 
bisects the angle between that for Rising Star and that for Afterthought 
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In the following estimates of Bully Hill mine tonnage and grade, 
for blocks with zinc contem~ unknown but thst of copper and silve~ 
knovm, zinc content is estimated (1) on basis of copper content;(~) 
on basis of silver content. The more likely zinc estimated is sel
ccted,or the two estimates are averaged. Degree of reliabilify of 
results is suggested by the following table: 

Block % ZnJbased on Cu. ~ ZnJbased on Ag Bbttom @f block 
I 16.0 9144 .170' Level 
II 12.2 43.0 470 
III 19.2 26.5 470 
V Known content 23% Zn 570 
VI 10.6 39.0 670 
VIII 6-9% 21.1 670 
X 10-14 27.0 770 
XI 17.0 16.0 770 
XII 15.0 32.0 770 
XIII 13.7 15.6 870 
XIV 12.2 13.6 870 
XV 17.0 22.2 970 
XVI 9.0 11.7 1100 

1 1 no 

Agreement between the two methods for estimating Zn content is 
much closer from the 770' level d~wneard than above that horizon. 
In the upper levels,high silver in proportion to copper gave the 
high zinc estimates. High s ilver in the upper horixons is not uncommon 
with silver-bearing complex metal ore bodies. 

On the whole,zinc content based on copper continent is thought to be 
more reliable than that based on silver content. 

- 2 -



Bully Hill ~ Q!! Estimates: • 

Metal Ratio. 

300 LevG1: Assays, over 5% zinc. 

Ag Oz Z ~ Ou ~ ZnLAg OuLAg b/Cu 

1.20 8.28 1.8~ 6.90 1.52 4.5 
4.60 5.'70 5.60 1.20 1.21 1.0 
2.50 6.44 2.33 2.5" .93 'G.'l 
1.30 6.28 1.06 4.83 .82 5.9 
1.70 8.10 1.65 4.76 .97 4.9 
.60 5.89 .50 9.80 .83 11.8 
0.00 10.12 3.16 3.3~1 1.05 0.2 
2.40 7.00 ~.0t7 2.91 1.40 2.1 
• $0 1~.42 2.04 10.80 2.60 5.3 
.95 5.06 2.32 5.32 2.44 2.1 

1.10 7.82 1.65 7.10 1.bO 4.7 
2.35 5.98 2.24 2.54 .9b 3.1 
1.60 9.66 2.22 6.03 1.39 4.3 
3.55 9.66 . 0.59 2.72 1.00 2.7 
1.35 5.24 1.2'1 3.88 .94 4.1 

Total 29.10 113.65 05.10 
Ave. .1.9 7.6 2.3 3.9 1.20 3.24 

(113.65 )(35.13)(113.65) 
( 29.10 )(29.10){ 35.13) 
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V, I 8SER TONNAGE. EST I MATES , 1948 . 

Notes from Plans and Sections: Tonnag Estimates. 
MlINSHEAR ZONE • No geology above 570. Con iderable po sible ore above 301 level; 

old section shO~A outline of top of ore well out side of tope on pro
jection. Beals (Referenc 7) allots 10,000 toni to neighborhood of 301 
stope. To the 37~ (S) drift he give 5000 tons. 

470-300 Above th 470 the Projection shows ore marginal to the 471 and to 
the 472B stopes. Assays a follows: 

T 471 area: 4', 4.9~ copp r. Length 120 ft.,ht.100',area 12,000 _qu.' 
z-foz.n" Less area of 471 tope •••• 2,000 

10,000 
10,000 x 4 ~ 40,000 cu.ft.,/lO~ 4QO~ _tonB (Beall gives 5000). 
Silver-copper ratio 1:2.0a,copper abnormally high,relatively. 

Probable zinc grade: (1) On ba is of copper cont nt: 4.9 x 3.2- l6~. 
(2)" " "silver " : 2.4 x 3.9- 9.4% 

Since smelter slag w nt S$ and ore smelted,1909,went 7.S3% Zn 
(Beals,Referenc 7,p.2),and since thia block was left un.toped exc pt 
for the mall 471 stope,it seem reasonable to conclude that it ran 
high in zinc. Tak 16'% Zn. 

472 B Area. Two stretch S.KX.~K~.X (1) S stretch: width 5',assay 
Au .08,Ag 11.1, Cu 3.8%. Silver-copper ratio 1: 0.34,abnormally high 
ilver. Probable zinc grad (1) On basis of ~ pper cont nt:3.8 x 3.2 

- 12.2~. (2) On basis of silver content, 11.1 x 3.9 - 43~,too high. 
T~ 12$ -

" 

Tonnag : area ~ 10,000 squ.ft." x 5 ~ 50,000 Iqu.ft.,/lO- 5000 T 

-rrc (2) N tretch: , Width 4' ,a~say Au .10,Ag 6.8, Cu 6". Silver-copper ratio 
~ 1:0.8S,not ' far from normal. Probable Zn grade, (1) prr basis of Cu 

content, 3.2 x 6 -19.2. (2) on basis of ilver content, 6.S x XXi 3.9 
~ 26.5 %. Take 19J Zn,based on reseemblance to Afterthought ores. 

Tonnage: Fringe along N ectge of stope, length 50',vertical ht. 
of paralleogram 170', area 8500 squ.ft., x 4 ~ 34,000 cu.ft.,/lO= 3400 ~ 

Total tons, N drift ~ 8400 tons. (fieals,6000 T). 

570-470. (1) 572A area.Section A shows prospective ore extending above 572A 
stope to a horizon 25 ft. below the 470 level;Section B show thi 

-1-1 probable ore extending up to the 470 level. Average width about 6 ft. 
~ Area: 8600 qu.ft.,x 6 - 51,600 cu.ft.,/lO - 5200 toni .No assaya. - - - -, 

(2) Adjoining 572B s tope on the N. Her 15 ft.of 23% Zn ore w re 
report d,in the N breast of the tope . Area:100 x 80- SOOO , squ.ft. 
C on~ i e~ing ~obab le tape r ing to N,take average widtn 10 ft. SO,OOO 
cu.ft. or W,OOO tons. Be al give s no tirlate for l'Lain .::>hear :t..on , 
572 level). • 

Assay: 23% Zn. With normal copper zincratio - 3.2,would give 
7% Cu. With normal silver ratio of 3.9, ,5.~.-£Z.Ag: Call gold .06 oz. 

7 



670-570. (1) Shaft to 672B Raise. Section A shows probable ore below 
572A stope,570 to below 670 level. Average width 7'. Section B,about 
the same.On 670 level, shear zone tends to pinch in places,however.Take 
6' average width. 

Area: 190 x 80 - 15,000 squ.ft. x 6, - 90,000 cu.ft.,/10- 9000T. 
(Bea1 gives 3000 tons in connection with 672-1 crosscut,in the center 
of this block, anq 10,000 tons associated with 672B raise,at N end of 
block. ) 

A say: 672-1 crosscut, over 4': Au .05; Ag 919; Cu 3.3~.Zinc, 
(1) on basis of Cu.,.3.3 x 3.2 - 10.6$;(2) on balis of silver, 9.9 x 
3.9 .- 39~, too · high. · Silver-copper ratio 1: 0.33.Si1ver too high. 
Take 12% b 

~ (2): N of 672B Raise: Section 0 gives average horizontal width of 
~ about 12 ft. Area: 90 x 40 - 3600, x 12 - 43,000 cu.ft./lO- iQQQ tons. 

No assays. 

(3). There app ar to be two para11 1 lenses toward the N end of 
this level. Beals' 672-5 and 672-11 crosscuts ore body (18,000 tons) 
se ems to lie along the immediat west contact of ths iain dike. The 
other body is th one drifted on opposite the one just mentioned. 

672-5 and 11 OB. Ave. Au .16, Ag. 6.6, eu 1.5%. (Gold $5.60,.i1ver 
$5.94, copper $6.30,total nominal value $1?84,presemt priG .). 

--- Ground plan: 170 x 15 - 2500 squ.ft. (670). ~ 
Allow upward extenzio~;t ~70,downward to 870 (total 2 p ft.) 

~ df tJl/e~ 
,1 1 <f~"'vO 

pY'J Volume 5799000 cu.ft., or ay 50,000 tons. Note:Upward extension taken 
from Section D. On 770,this ore zone appeara-ro sh w up in followibg 
crGsscut~:772-18, 772-16, 772-14. Average assays from these: 

Au 109 Ag 4.0, Cu 3.0%. 
E) • 

(See Structural Contour Map and ~.ctions D, 

On the 870, this zone appears repre ented in X-cut 872-6 but not 
in the next cr~sscut to the N, 872-4 1/2.AssaYI in 87~-6 are as follows 

Au .06 Ag 5.5 Cu 2.2~. 870 is taken a~ bott m of po.~ible ore. 

Arithmetical average of a 
~Q 

t1' ~ 
_ ~ Au ~ Ou 

\;" '1 672 Level :1'6 6.0 """'1r';5 

aya: 

Zn on basil of Cu Ag 

~\ ~ () 770 .09 4.0 ;).0 
./ ,,"'>' ,,'" 870 .06 5.5 2.2 
\ C\ l A...;.v...;;.e-.-------• .;;.,1r.O~5~.4~~2...;;.. C::~l::; 

~ 
21.1 Take 15% Zn 

" 'fjfJ 
c.. \ " .. 
J .. I...t 
C' f\ tJ 
~ 

Parallel to the abov ore body,on the 670,the main or 672 drift 
followed another ore sbowing,a di tance of 60 ft. This may be called the 
672 Ore Body.Thi~Deen samples average as follows: 

Au .05 Ag 4.8 Cu 2.2 Zn,based on Cu:6-9% Zn,based on Ag:1~o 
Take 1516 Zn. 

Horizontal wilth 6'. S e Structural Contour map and Sections H,E. 
Whether any of the west crosscuts,770 level, cut the downward extension 
of thiz or shoot appears doubtfu1(see Structural Contour Map);h nce an 
arbitrary v rtical extension has been assigned this OB of 80 ft. 
60 x 6 x 80/10 ~ 2900 ton • 

8 
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770-670 .££!!!. 

XII. 772~?-A Or Body. There is probably a block of ore,along the Main 
contac t or ju t V'1 ithin the dike, betw~en block XI and Block XII. (S e 
Strtctura1 Contour Map and Long.Proj.).Samplel are too sp arse to 
adnit this pos ib1e block.Ther is ala a etretch of ore in 772 Main 
drift w t of 772~7~A ore body,and anot~r in 772-15 crosscut between 
672~5-11 ore b dy where cut in ~hat cro.~cut and 772 drift.These &lOW~ 
ings are not con. id~eed • 

772-7-A ore body is represented by 21 samples ,average: 

Au ~ CU Zn,basis Cu Zn, basis Ag 

·24 Take 20% Zn 

Width 12 ft. Ar ' a 6700 zqu.ft.(on projection) ~ 80,000 cuft/IO 
- 8000 tons. 

f/iJ/. 2" "",41 eXflc/~ tv~ y7i,~ t/'ck bvt /:l!lt> ffl/.tj 

8A-



770-670 lOther than 672-5-11 and 672 downward xte ions mentioned above). 

Shaft to raise at 220 N. The main contact may carry ore here.Srumpl s 
are scattered b.,t ncar 1 y everyone is or. G0 amples aver age aa 
followa: 

Au !g Ou Zn (baaed on eu) Zn (bas.d o. Ag) • 
• 1r 6-;7 0.8 10-14% 27% Take 18% Zit 

(High presumed zinc content i probably why thiz II:: reteh,i not stop d). 

Length of stretch ~20' Height; height 90'.Probab1e width 6'. 11,000 T 

XI Adjo;lns X on the north. (Wsl'.-.e;;ef II moat or all: the ore -along 

n -::: ;~~::de the ~~1 :~::::: 8;~:&aP" !'et're seru'sd by 6Ij'~5=.l.1 and , 672-, --- ----~8' 8lp.---~a-------a --~.) Area 90 x 90 - 8100 squ.ft.Ave. 
width 8', 65,000 eu.ft., ~ tons. ,- , 

IIJStrl 6 samples averaged as follows: 

Au 
:1)6 

Ou 
0.2 

Zn (on Ou) 
1~ 

Zn (on Ag). 
TI>% Take 16% 

870-770. (Other than 672-5-11 and 672 ore bod! es downward xtenaion). 

XI~ See Vert.Long.Proj. Probably not the downWard extension of Block X 
Cv bt5fS: 13~") (See Section A). Sublevel 50 ft. above 870 enter s this block, av rage 

L - IS-,-- 4.310 Ou. At normal rati _, hould contain 11-15% Zn., 4 oz. Ag •• 05 AU. ;, e - Area 8400 aqu.ft. Thickn as a bout 5', 4000 tons. 

XI~ There is probably a block of ore between Block XIII and 872A stop • 
This is omitted. Block XIV il the downwar d ,xten ion of Block XII,and 
the northward xtension of the ore body stoped in 872A atope. Only four 
sBJ7lp1es are available ,87u level.'l'h se a3~ay as follows: 

970-870 

xiv 

Au !ei ~ Zn (on eu) 
:29 ~.5 ~.7 -r2% 

~ 
Width: 12 ft. ,Area on VLP: 9400 

- 11,000 tons. 

Zn (on Ag) 
10 Take 13% 
~ squ.ft. x 12 ~ 113,000 aqu.ft./10 

There is probably some or~ S of and bove 972-A-B stope;thia is not 
con idered . Block xtv liea north of 972A stope,and is the d nward 
continuation of Block XIV (See section E). 15 samples (including th 
4 from Block XIV) average as follows: 

Au ~ Ou ~ (on eu) Zn (on Ag). 
.'" / 

11% 22% Take 20% 

• 100;"970. 
xVI. 

Width 14'.Area from VLP 8nOO aqu.ft. x 14 = 120,000 cuft.= l2,000T • 

Unmined. A~say.: 120' on 1100,rna1n drift;16' in crosscut,1100; 
1GO ft.in llA raise. TheBe avaregae as follows: 

Au ~ Ou Zn(on Ou) Zn (on Ag). n7'? 2,.. 
.00 0.0 2.8 9% plus 12% plus. Take 12%. 

Ar a: 27,000 aqu.fr.Width 20,ft.~510'000 cu.ft. - 54,000 tons. 
- 9-



SLOT 

_ XVII The 672-574 ore body (lee Structural vontour Map, VLP of Slot, 
and Sectionl B,C). if not actually in the slot, near it~ top,are very 
close to the 11ot. Block XVII con i t. of th extenaions upward and 
downward of th 072-574 ore body. txaK Av~rag cro3~!ection area of 
e x t ensions: 175U aqu.ft. ,i~.gth perp. to sections 110', ~ 192,000 
cu.ft. aay 20,000 t na. 

NO a.~ay8 available. 

Th 573 drift i~ said by Bea1 to have been in ore for the diatance 
shown on tht:l VLP. Below this,on the 670,there is a drift showing a 2' 
aeam of 1.b% eu ore;t , ~ is 'not though to b on the same ore body 
as th b70 drift a (auperimpo ing plans 'of brIO and brIO). 
Failing e~p1oration u p or down, no tonnage i. a55igned this 573 or • 

On the 1100 level, ea~t crosscut 1109 along D,D,Ho1e 13 cut or 
for a total width of 20 ft. See VLP. Here again,no tonnage may b 
as igned thi ore body. 

, ORE SUMHARY-BULLY HILL. 

Block Ton. Au ~ ~ ~ Bea 1_ Equi v a1en t !2!- ~ ~ ~ Zn12% 

I 
II 
III 
IV 
V 
VI 
VII 
VIII 

IX 
X 
XI 
XII 

XIII 
XIV 
XV 
XVI 
XVII 

4000 
bOOO 
0400 
520U 

18000 
9000 
4000 

48000 

2900 
11000 

6500 
8000 

4000 
11000 
12000 
54000 
200000 

2.4 4.9 
.08 11.1 3.8 
.10 6.8 6.0 
No a Bay. 
.06? 5.9? 7.0? 
.05 9.9 b.0 
No as aya 
.10 5.4 2.2 

.05 4.8 2.2 

.11 6.( 3.8 

.06 4.0 5.2 

.24 9.3 4.7 

.05? 4.0? 4.3 

.29 b.5 3.'/ 

.52 5.7 5.3 

.03 3.0 2.8 
No assays 

301 
370 

16% 4'70 
12%\ 
19%j 472 

20%. 

stope 
Drif't 

! 

" 

1ZO;'L 672-1 xcut 
A. 672B Rais 

15% 672-5-11 
o?2-3 drift 

I ~ • (2' II am) 
18% 772-3 
Hi% 
20% 772-7A 

772 N end 
7'72-11 (N end) 

12%? 
13% 
17% 972 li11 
12% 1100 Drift 

573 drift 
672 "N end 

216000 .11 b.06 3.44 14.1 

10 

10,000 .07 9.5 4.0 
5,000 .07 7.0 2.5 
5,000 .07 5.0 2.5 

6,000 .06 6.8 4.1 

6,000 .05 9.8 3.2 
10,000 .06 4.0 2.0 
18,000 .07 4.9 1.4 
1,000 .08 5.5 1.5 

9,Oqo .07 4.3 5.0 

10,000 .12 7.0 0.6 
2,500' .05 2.2 2.5 
7,500 .15 4.0 4.0 

15,000 .10 5.0 2.5 
99000 .05 3.0 2.0 

10,00U .04 2.8 2.0 
3,000 .04 0.0 1.8 

124,000 .06 5.1 2.9 
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~ Report by R.L.Beals Jan.1920. ----Summary: 

Rising Star, Bully Hill and COPfer City mines 19QO-19l0,produced 
411,000 tons of ore ave •• 0850z Zu $2.98 @ $35), 4.20 oz.Ag,4.24% Cu. 
Copper ore mined from a portion only of the developed shoots. 

Rising Star unwatered 1917,developed,1918,1919,for zinc. ~evelopment 
of Rising Star to date has develope4 181,000 tons Zn or ,30,000 tons cop· 
per-iron or • Probable ore connected with this positive ore is 155,000 T. 

Records then available sugg at 75,000 tons prObable,b-re,BullY Hill, 
25,000 tons,Gopper City. 

Rising Star assured or :18l~000 tons .03 oz.Au ( $1.05. ' 35),3.18 
oz.Ag,2l45% Cu, 24.65~ Zn. 

Introduction: 

Claims bought 1900 by Capt. DeLamar,operateduntil 1905,then bogght 
by General Electric Co. This company built RR from smelter site at Win
throp to Pitt. Standard gauge. 

1900-19l0,zincore opened in all the mines,esp.Rising Star. 

G ology. 

Ore dense,massive sulphide in sheared zone in t~ quartz porphyry.Lit
tle disseminated ,sharp change at margin of OBs. Clem extraction. 

Types of ore: 1. Zinc copper ore with Au,Ag. High barite.82 level, 
Rising Star. Bully Hill, Copper City or s of this class, tho with higher 
gold, copper~ 

2. Zinc copper ore with 10-20% ~' • ~ess than .03 oz.Au and 1.0 Oz. 
Ag. Low in barite. 6A or Rising Star typical. 

3. Copper iron ore with less than 3% Zn.Au,Ag low;gangue is sili
cified QP. 

These types occur in separat lenees in the same shear zone. 

Bully Hill Mine, copper,gold,silver content showed no decrease aft - r 
primary or s encountered between 370 and 570 levels, 

Rising Star:ore on 900 and records of 1000 level show no drecrease 
in grade or lize of OB. Some evidence of increase of silv r on 900. 

Rising Star Mine. 

Since r opening of ~roperties,1917,most of work on Rising Star. 
Ore massive ccpy,py,ZnS. emarkably free of Bther sulphides. Only traces .... 



of other metals. 

Six we11-defiined shear zones: 

1. Zone marked by No.4 and No.7 tunnels.On E side of mine.Or 
characterized by gold,si1v r content.Practica11y virgin. 

2. Zone mar~ed by 82 lev 1 zinc stope and 5-3 stope.E of shaftjun
developed below main tunnel or 500 level. Ore a massive high zincore, 
low in copper and iron,carrying silver and gold. 

3. Zone marked by 810,90 and lOA workings.Zn-Cu ore,low Ag,Au. 

4. Zone marked by 7B,6D,5H stopes. This ~ ne has produced high grade 
copper or.;it has not been developed for Zn,a1though high Zn appears whe 
zone reopened on 700 level at 7-3 arift. 

5. Zon marked by 6A-920 series of atop s. Dwve10p d;consists of a 
series of lenses. At S end ore Was a copper pyrite,6% Cu,4% Zn.N of this 
lens ore is 20-40% Zn with 2-3% Cu. On 600 this ore carries 1 oz Ag;it 
becomes progressively higger in Ag to 920 sto~,where average is 8.9 oz. 
Ag. 

6. Zincjmark d by SA stop • Unde.10ped. 

'1. Series of copper-iron ore bodi •• 3-5% Cu,25% Fe,markedby 606, 
707,808 OBs.Deve1oped at N end of Rising Star workings.Exce11ent possibili
ties. 

Assured Ore: Mainly in 82 OB of Zone 2,and the 6A-920 OBs of Zone 5. 
Chief1 due to deve10 ment havi been concentrated in t hose lace. S.G. 

Developed Orebody Tons Oz Au ~ Cu Zn ~~~ ~( 
~re,Rising 6E 19500. 02 --o;go • 5.4 .~ 
~tar, 60 7000. 02 0.60 3.50 30.0 ,t ~.;; ~ 

'70 21600. 02 1.00 2.30 36.0 1"7 t..{' 
7D J.1330. 02 1.00 1.75 26.4 '10 1 
7M-801 17900 • OD5 1.79 3.10 23.2 '73.("" ~1. 8". ;) 
801-920 20800 • 047 6.28 2.61 22.9 ,all 11'1 
807-90'"1 6500 • 02 0.83 3.29 17.1 ~ 6 z. .~,. f ': 
909-801 10000 • 025 1.00 3.50 22.0 ""'l1h,,~,e J"fI'':i.'!I et 
909-down ,9600 • 0:c8 1.40 5.00 l6.0~ S"O ,..f) 
920-down:t'4l00 • 046 8.94 2.91 15.8 Q.ln t~ SO 1'. j) 

703 3000. 02 0.70 1.00 25.0 2.ft} .b~ r ·O 
701 3000. 02 0.70 1.70 25.0 '11'1) 60 ".f) 

~.u 810 5000. 01 0.70 2.80 23.0 r()V 4"0, i'".i) 
'.J: ota1s,Ave, 147 , 300 14? ,300 • 028 2.53 2.64 24.76 -tt. 

~2-5-3 19300 • 0~5 4.51 1.56 25.3 113' f.!!u 1) 1) 
82 up 8700 .04 4.19 1.59 27.1 . :2.3~ J. "3() 

No.4 Tunnel 6500 .05 12.50 2.20 17.0 /().f'Q t2..!!liJj.("0 ' 
Cumulative 181800 .030 3.18 2.45 24.65 
totals, ave. ~onf. 7 

808 Cu ore 30,000 .02 0.50 3.00 2.00 

-3--
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6! (5th) Or. z~e: ruade up of a number of parallel len8e~ en che-
10n.o,; S -nd shoo or copper ore mined by former management frcm below 
700 to 82 level. Wand N of this copper len~ lens of zinc-cop'per or. 
dave10p d and partly stoped. Uecently a 0rd lens of high zinCfr. opened, 
NW of the zinc ore in 6A stope. 

See Sketch Plan of €A zone,10ngitudina1 section of the zone and 
cross-sections E,F,G,H. 

60 Ore Zone.- Appears to b N continuation of 6A ore body.Hard 
massive sulphides,low inso1ub1e,10w in Au,Ag. Continues up to 500. 

6E Ore Zon •• - Another lens in this 5th or 6A ore zone,adjoining 
60 on-tne-N. Continues above baa. Ore originally a massive sulphide 
with gypsum gangue and gypsum bandsjthia largely 1eached,or now crushed, 
aoft. Residual enrichment of ore. Limit of this lens to N not been 
reached. "Work now in progress to reach this 0 re on 500 11

• 

7-D Ore Zone.-Th ore block called 6-E,with 3000' area on 600 ia 
estimated as extending 40' b low 600.X~cut f~om ?Oa rais8 50' below 
600 has developed the leached zone at the S end.Zinc ore p.ntrat.d 6' 
above the roof of this crosscut. On ?OO the 701 stope *hOWl massive 
Zn ore with gypsum walls.Raise from 701 stope i up 30' in Zn or •• 
Continuity of this ore and itl connection with 6E re not proved but 
probable. 

7-0 Or Zone. This ore d ve10ped by W half of ?-A stope,the 70 
raise,702 ralse,702 drift,50' up raise,and the 7C crosscut. Sill floor 
of 6A stop. from 601-6 crosscut to top of 70~ raia. is in or. of sam. 
grade etc.as that developed in 7C workings. 

801-920 Ore Zon 
----------------
?M-801-2,807. 709 drift andreopened CDosscuts 701-5,70l-7,7M 

give width of 10',length,100' on 700. 

80l-2-920.9D. See ore reserve table. 

9GO-9D. Down 50 ft. Downward xtension with same average grade 
and width 1s shown by diamond drill hole cutting or. 50' be16w 900. 

807-907. See table. 

909-801-3,801-5. Partly atoped,909 and 860 stopel. Sa table. 
, 

909 down £Q ft. See table. 

7ul.Clean zin~ore with gypsum wa1ls.Good prosp6utS. (Limits not 
xposear; 

7-~ or 700. Six ft.ore developed by drift and 7D rais up 60 ft. 
50 ft.vert.tak n as develop d ore.~ ngth 80 ft. 

8l0.-Area op~n d by 810 drift and cro~scuts 800 squ.ft.;bO ft. ht. -
- .i -



82 Bre Zone.-Developed from old 82 leve1,110 ft.above bOO,by 
crosscuts K,I and 82-2-1. The ground Was r opened by Tunnel 2 and OB 
sampled at N end and at crosscuts A,K,Additional ore found beyond 
crosscut K. On bOO,b-0 stpp partly reopened. A new drift,b04,run 
from shaft,and at N end of 5-3 atop a raise was put up 60 ft.on th 
ore. Developm nt of this block hasnot been completed. 

8u8 Copper Ore.6pened by 808 drift and 804-802 stopes. 
707,~ stopes were opened on this ore;on 600, the 606 stop 
former management just prior to ~losing of min ,1910. About 
tons mined by former management ave.better than 3 % Cu.This 
25-35% Fe,lb-25% insoluble,chiefly silica. 

PROBABLE ORE,RISING STAR. 

On 700, 
.This by 
17,000 
ore carried 

Cheif value of mine lies in prObability of additional ore. Probable 
ore in this report is ore of whiuh there i a record or which is now 
partly exposed,but not enough work done to call positive. This sti
mat of probab l e ore does not include possibilities either laterally 
or in depth;does not re ... · resent possibility of rlline. 

Zone l.-Developed by Nos.4 and 7 tunnels;has6500 tons assur~d 
ore iiiV"Connection with 406 stopa.In No.4 tuimel,2 additional w.. ns l! 
0 1, ned,re{llpectively 80 and 50 it.long. In No.7 tunnel 50 ft.below No. 
4,ore exposed for length of ~ er 100 ft. 10,000 tons probable orein 
the two tunnels. 

Possible ore: well-defined ore-bearing zone exposed for length 
of 200 ft. in No.4 tunnel,same distance in No.7.No work on Zone 1 
below No.7 tunnel. 

Zone 2.-Marked by 82 zinc OB and by the No.2 tunnel.5-3 stope, 
5-3 drift in this zone. Probable ore in connection with 82 Zn OB 
between 82 level and 500 is 10,000 tons. Downward extension of 5-3 
OB 50 ft. below sill makes 5000 tons. 5-3 drift N of 5-3 stope in ore 
for ~~ 100 ft.in length;large mineralized zone indicated.Probable 
10,000 tong above 600 indicated here. No development on this zone 
below 500. 

Zan 3.0B marked by 90 stope worked up to 800, This shoot opened 
by former management on 1000. See sketch n18.p, 900 and 1000. 1000 ia 
134 ft. below 900. Ore o"med by a eros scut and short drifts on the 1000, 
by raise,lOOO to 900,an interme diate stope 2 floors high between theO 
maue]sOand the sill of the 9C at top of raise. Considers are practi
cally proved though 1000 has not been unwatered. 

Area 90 5111:1425 squ.ft. 
Area 7th floor 1~ stope: 1650 squ.ft. 
1000-900:134 ft. 

2 stope floors extracted. 20,000 tons probable ore abobe 1000. 
10,000 tons guessed at below 1000. 

No work done above the 810 to develop possible extension mpward of 
tbe lens.Good chance for or here. 

4th Zone: Mined from 800 to 500;Cu. 7-3 Zn ore in this zone.T~o' 
high Zn given for both N and S ends of the 8topes,can't 6stimat 
probable ore until this ground reopened. Zone undeveloped below 800: 
good chances. .1l 
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Zone 5.-Developed,600 to 900,by ne!"J work. 500,old records show 
the ore zone. On surfac ,170 ft.above 500,large gossan 00 Checks 
with zone. Work in mine to date shows extension of sulphide ores to 
20-50 ft.be1ow surface. Extension of this 6A zone to within 40 ft. 
of surface proved by mining Ou ore at the S end. At N end the extensions 
100 ft. above 500 or 50 ft. above the 450 crosscut developing this zone 
will give 50,000T probable ore. 

Below 900 DD holes show extension of 920 OB for 50 ft. with srume 
w&ath and average grade. Downward extension of 100 ft. on this OB, 
'which is found from 500 to 950 (bottom of drilling) wouJd giv 25,00or 

Downw~ d extension of Send of -6A-920 lens below 909 and 907 stope 
to 1000 wou~d give 15,000 tons ore. 

Zone 6. ~arked by 5A stope. This stope was opened by sill floor 
15 ft. below 500. Xx E of the zon' there is a strong fault carrying 
fragments of ore. Probable extension of this ore lies SE of any mine 
workings. 

Zone 7. Copper-iron ore.Cut on 900 and 1000;it extends above 600. 
Where opened ~ was 100-150' K~R. l?ng by 6-14 ft.wide. Good chanc~8. 

S'Ul!lnlaI'Y- Probabl e O:r:e .• , 

Zone 
1 
2 
3 

f(tporTt~5 / 4 
j'1 ~cJ.,t.. "\5 

Tons 
10;000 V 
25,000 v 

( 50,0001/ 
65,000 
25,000 

155,000 

Type. 
Ag-Zn 
f t " 

Cu-Zn 
" " 
Ag-Zn 

BULLY HILL MINE 

Indicated Ana~i •• 
Au Oz. Ag Oz. u 
.03"" 4.0 t 3.0 r 
.03 t 3.0 t 3.0-
.03~ 1.0 - 3.0+ 
.03- 1.0- 2.5+ 
.03 -t 6.0 + 2.5 ... 

Zn% 
20.0 ,. 
~5.0-
~O.ot 
20.0+ 
20.0-

Has not been unwater d.Fo11owing based on aszay plans and sections 
and especially on weekly letter. describing development in the mine. 
from date! of t 'heir purchase till close down 1910. These letter. were 
obtained July 1919.Work in Star mine has shown corresponding recorda 
of that mine reliable. 

Type of Bully Hill or has important bearing on property. 

Ave.anaysis ore mined (treated) 1909. 

Cu 
Zn 
Fe 
A1203 -BaS04 
S 
MgO 
CaO 
Insol. 
Au 
Ag 

3.33% 
7.8;) 

12.68 
4.95 

17.15 
1.47 
1.45 

47.49 
0.12 ez. 
6.46 

- $-

Composition of insoluble: A120;) 6.4% 
Si02 23.54 

BaS046i~.55 
47.49 



Above zinc cont nt does not r pre8ent zinc in the mine:old letter. 
say Zn gave trouble in the smelt r. Letters say at N nd 5?2B stope 
ore was 15 ft.wide,ran 23% Zn. Sorting,aelective mining to avodd 
sending Zn to smelter;development of lower levela rushed to attempt 
to provide ore low r in Zn than that found on 410 and 51(0 levels. 

Ore haa less pyrite,higher gangue,ao can eoncentrate,ao that with 
consistent Au,Ag,Cu ore a valuable as higher Zn ore of Rising star. 
H.R.Hanley (Haul y1) says Ag increase d with t~. Zn.(Some auggeation 
of this at Afterthought-E.W.}. 

Several parallel shoots developed below rna.in tunnel (3?0)leve1, 
shown by sections to be only partly mined.On 5'lO,6?0 and ??O aseay 
plans indicate good-sized shoot •• Thre good ahoot. indicat d on 
1100. No impoverishment on 1100. 

Thinks over ?5,000 tons Zn ore in Bully Hill mine;probably 
new shoots,laterally above 1100,and below 1100. 

Heop ning of main tunnel begun in ~ctober (1919);400 ft.doub1e 
track tunn 1 now retimbered~ Tunn 1 supposed in hard roCk from pt. 
500 ft. in, and shaft said to be in good shape. ~oat of unwatering 
etc. to 1100 should not exceed $30,000 • 

.r robable ore 470-'170, and 9'10-1100. On 570,continuous ore aasay. 
in 570 drift for over 100 ft.beyond atoped portion. No mining above 
or below 5'10 on this ore. 6'/O,continuous ore a8say. for 150 ft. at N 
end of lev l,in both th main drift and in crosscuta. Weekly reports 
show this ere had higher silica ,very bad due to high zinc and lack 
of iron in other or e being melt d. 

On 770 ahoots indicated by good assays in N drift and eroaaeuta 
for ~oo ft. Part of this ore corresponds to that on 670. 870 atope 
carried up to this ore from t h. 8'10. This part of mine appeara to have 
been practically untouched giving 250 ft. vert.by 100 to 300 ft.horiz. 
that is ore-b aring. From assaya,and widths of ore shown by the cro.a
cuts should be ~ ,000 tons htre. N end of 5'/0 in or. for 100 ft. be
yond 5'(OB tope. re reported 15 ft. wide,20 percent Zn. 

1100: 3 OBs. On ,in 1109 x-cut at the N end,opened June 1910,the 
month mine was closed. Other two correspond to the stop son the 970. 
No ore st~ped below 9'10. S1ll f1oor~ there have area of over 3500 
squ.ft. robably ore in conn etion with thea OB. above 1100,25,000T. 

COPPER CITY J.UNE. 

Opened by ~ tu~n 1. on Winthrop claim and a winz down 150 from 
lowest tunnel •• On Baxter claim haft 160 ft.deef connecting with main 
tunnel, No.8. The se Claims opened 18'15 for Ag. ater aquired by Bully 
Hill Min.Co., workings ext nd d. 20,000 tons mined.;development opened 
a number of shoots,smell portions mined. Good content of Au,Ag,Cu., 
but Zn,Barite ev n high r than at Bully Hil1;cou1d only amelt very 
~mall quanttty per day. 

S e plan: two main zones developed, parallel to and near contact or 
rhyolite intru ion in which th OBs occur. Ore cropping. strong,per
ai~tent. Lowest development ShOW~o chang in t ype of ore. 

The 20,000 tons from two stop s;stope flo.38 show ore mined over 
-~-
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widths up to 30' ;lenses i not small". These two stopes carried up 
from bottom leve l practically to surface • 

19117 portion of No.lO tunnel opened.At A'l massiv9 Zn ore found. 
Carload hipped to smelter: 

Au .04 oz. 
Ag 6.86 oz. 
Cu 2.08~ 
Zinc 17.50$ 
Silica 8.60~ 
Iron 5.60$ 
S 15.30~ 
Alumina 8.4% 
Barite 32j( 

Ore here 15 ft.wide. Raise from No.lO tunnel 
here up 80 ft.to urface at mouth of No.ll 
tunnel. OC at Dlouth of Tunnel 11 mined by op
encut,smelted for Au, Ag. 

No 10 tunnel is in zinc ore from the small 
stope mentioned (carload) to junction of cross
cut from the tunnel to ther top of 921A stope. 
This ground not mined. 

Ground beyond 92lA stope not reopened. Old records show two ore 
zones (CO and DD on plan). These shoots unmined except for a portion 
at 802B raise. 

Probably at least 25,000 tons of ore in this part of the mine.Thi • 
based mainly on showing in No.lO tunnel and the stope maps and recorda. 

Fall of 1918 Baxter shaft reopened to 60 ft.by lessees;carload 
of ore shipped from the ore opened near the shaft.This ore lies und.~ 
gossan near the shaft. ·Ore where mined 10' wide. No.3 tunnel cuts this 
ore where · shown on map. Here 8' of ore.Every indication of long ore 
z one here. 

MINING. 

Rising Star opened to 900.Mine has a 10-drill compressor,hoist, 
pump. Shaft 3 comp. Ore stored in bins, mouth of 500 tunnel,hauled 
to smelter over narrow-gauge track by gas loco. 

Costs,19l8, 85 tons per day, 5 mos. 

Supervision, labor 
Supplies, timber 
Explosiv • 
Mise.supplies 
Power 

Mi~n& 
per ton ore

smelter wts. 

$1.78 
0.42 
0.13 
0.45 
0.14 

i 2.92 

Developing 

0.42 
0.11 
0.06 
0 .31 
0.04 
0.94 

Ore averages 9 eu.ft.per ton, drills and breaks easily. 

19l9,development drifting, $7.54 per ft. 2 compartment (square set) 
raises,timbered and lined, $11.50 per ft. 

ORE TREATMENT (In part). 

Ores dense sulphides. 

-)-



Rising Star 
Composit sample all OBs e2 Level Zn Ore ~!IE. Cu.QE.!. 
exceEt 82 1eve1 Zn ore 

\ 

Gold oz. .030 .025 .02 
Silver oz. 2.30 3.20 .88 
Cu%. 2.47 1.04 6.86 
Zn% 25.87 28.33 3.50 
Fe% 12.69 6.81 ;50.00 
S% bO.bl 'I?;5.77 ;54.80 
CaO% ~.oo 1.45 
A1203% 6.85 4.7~ 4.60 
Bas~ 6.9 2b.60 
S10 8.0'7 5.;50 16.80 
Pb% .12 1.25 -N 

• 

- 8 -
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REPORT ON EXAMINATIONS OF THE BULLY HILL MINESi Dated Mar.12,1920. 

Based on work of Rogers and Ball;report written by All n H. Rogers, 
di ed 1938. 

Bully Hill Mines Inc. has option 011 ppty from Bully Hill Copper 
Mining & Smelting Co. (GE). 

Bully Hill group,24 claim~, 500 acres;Copper City group, 6 claims, 
66 acres. 

I-1inesformerly worked for copper, sml~ted locally. Zn ores avoided; 
in exploring for copper large high grade Zn bodies exposed. Present com
pany after zinc as well as Cu,Au,Ag. 

Au,Ag go with barite. 

Rising Star ore has more ID([70n t han Bully Hill ore ,henc e served to 
flux latter. More Zn at Rising Star. 

r.15~nj Jlirbn Re.ervea: Marcll. 12,1920. 

Stop!. Tons ~roven Tons 12robable Au oz Ag oz. Cu~ 2~ 82-AK 2Q)1 00 .040 7.2 1.5 
500 to 6A 28,000 .020 .6 2.5 25.0 
500 to 6~ 10,000 .020 .6 2.5 20.0 
~ to 'lA ' 17,000 26,000 .020 .6 2.2 22.0 
6D to 7-3 9,000 .020 .7 3.2 21.9 
7A to 801 14,000 ~020 .6 2.2 22.0 
7M to 801 16,000 .036 1.8 3.3 23.0 
801-60 
920-907 21,400 .043 4.9 3.0 20.3 
860-909 2,000 .028 1.5 6.3 l6~0 
900 down 50' 17,800 .044 6.3 3.8 17.2 
9C to 1000 12,000 .010 .6 2.5 20.0 
DumEs 3~300 .028 2.4 2.6 22.0 

126 2 360 71 2000 .028 2.4 2.6 22.0 
197,300 

Ore developed on onl y one level:no tonnage as~dgned: 

Tunnel 4,OB of considerable importance,ave •• 05 oz Au, 12.5 oZ.~!.Ag 
2.2% Cu, 17.0% Zn. Can be easily explored from 5-3 workings with but 
little additional work. 

8l0,a small OB, iune~plored on any other level. 

701,"" rt If "" " ";explored upward, ~hrin.ks 
rapidly;but no exp loration downward, 

Considerable depth extension predictedjRusing Star has produced 
200,000 tons copper ore to 900; including existing re~erve ,will have yilded 
400,000 tons to 900, 620' below surface~ Still promising chances laterall~ 
A further 200,000 tons ore is reasonable • 

4It In N part of Rising Star body of low grade cuprif.py developedon 
600,700,800,36,000 tons ave.2.7 % Cu,wlth no other values. NG to mine 
and treat for copper,but OK as flux:would cover cost of extraction and 
tr eatment. 

1 



Bmlly Hill M~n~.- Workings mainly in Popeijoy claim. Opened several 
years earlior than Rising Star, by Tunnel 1,2 and 3; from 3, shaft to 1100, 
797' below elev.Tunnel 3 (310). 100 ft. level interval. Allowed to fill 
with water in 19l0;since then No.3 tunnel caved. 

Several shoots of ore worked, 10-40 ft. wide,occurring in a block or 
gr~und 200' -, E-W, 1000' long. As deeper levels open8d xtend of ground 
explored became much le •• jon 970 only 350 ft.in length explored,work 

confined to area of main ore shoot. Teo main shoots, app arently in para
ll~l IIhear zones, trend N,dip steep E. W shoot gave out betweeh 5'10 and 
670,at least stoping ceased at that horizon;ma y have been because of 
Zn increase. E shoot worked only a short distance abow 570,continued to 
1100,but according to map8,mu~ narr0wer thtre. Assay map of 1100 shows 
what is apparently anew a oot discovered in 1109 Xcut:20 ft. of ore op
ened. 6 ft.,.19 oz Au, 13.5 oz.Ag.,5.3 % Cu, remaining 14 ft.,.057 oz. 
Au, 6.3 oz.Ag., 2.0 % Cu. 

No Zn assays report~d.Shoots appe ~ to have picnhed between 670 ani 
770,but maybe on acc (.unt of excess Zn. 

. Occasional referenc s to Zn encountered,in reports thruout life of 
mine. Not as fr eqent or precise as might be wished ,but possibly Zn 
everywhere present and only called for mention where met une:xpedeedly 
or unusally e:xcessiv • Only direct evidence from oldrecords of Zn in 
Rising Star was assays reported from 6A stope. In Bully Hill,some Zn 
assays on 470 and 5'10 levels, about time tha t aceordi ng to correspondence 
a magne tic separa tion plant be ing con 'sideredd for aeparat ion of Zn from 
the or e. 

R M and B beliege that zincy ores will be found in quantity in Bully 
Hill mine,tho r erhaps lower grade than Rising Starjl saer zincoffaet by 
higher Au,Ag. Hi~fler ~ gangue minerals,Bully Hill ore mor amenable to 
concentration. 

No way to calcultate Bully Hill reserves,nc zincassays except tho~e 
noted above. Copper ore ztoped. Might be as SUIDe d that ~ample s showing 
high 8ilver and low Uopp6r indicate Zn ore;if ao,consierable tonnages 
indicated. 

Copper City Mine: credited with p:;,oduction of 16,856 ton~ slrelting 
ore,whiili conta:ined high Zn.V&rkings mostly caved; such inspection as is 
possible sugg sts that zinc ore in tonnages of consequence exi~t hhere; 
this Zn ore may account for the SIlB.ll productmon. Mine an a 8set,valu 
of which must be determined by development in the future. 

Cencl usion: "The pro per ty is. cle ar:W ve ry valuable and is suffic
iently developed to warrant 'Ghe inw1e dia te co ns loru\.: tion pf the plant 
r Gcommended. " (p.8). 
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REPORT ON BULLY HILL ~nNE. Sept.22,1920. 

R.L.Beal ,General Super.,to W.Arnstein,306 Hobart Bldg.S.F. 

Based on assay plans,geologic maps and sections made for Bully Hill 
Copper Mining & Smelting Co.,duration operation of the mine. Similar 
records of Rising Star foundreliable during reopening ofth min. 

The se map s and se ctions obtainvd in June 1920. At time of A .H.Rlttgers 
report Dec.1919 these data not availabl.; cQuld not correlat. OBs OD 
difrarent levels without the cross sections. 

Geolo~y: Shoots in Bully Hill parallel contact of the alaskite and 
a se r ies 0 basic dike.,on the E of the ala.kit - ,call~dby Ball diorite 
porph. 

Wodth of ore zone 100 to 300 ft. as developed. A heavily sheared 
zone, shear irg and OBs are paralle 1 to iHaskit • 

Several paralle l shoots developed, som in th~ ala.kit5 ,some betw en 
the alaskite and diorite, some in the diorit. Reports and sections 
indicate as great a width of ore zon~ on the 1100,bottom level,aa above. 
Ore on bottom levels of Bame grad as that developedbelow the main work
ing level, the ~i r ~ levem below the zone of 2ndary enric~nt. Length 
of ore bwaring ground developed is 1000'. At both ends of this developed 
zone probabill t of further lat eral extensichn , indiro ted both by the plans 
and by t he zurfac • 

mre Estimate: See table. 124,000 tons. In addi tlon, there are' lUIlXlZIlt. 
a number of par'bly developed shoot. or e~tens1onz cf shoot. shown on 
which info inluffie& ent to base tonnage estimate. 

Assay plans complete as regards Cu,Au,Ag. No zinc assays except some 
from different parts o f the mine not in a form to permit tonm ge estimate 

Weekly letters on development to high Zn content of ore in No.2 tunael 
301 drift, 307 stope etc. indicate a good grade of Zn ore available. Stated 
that N face of 572 stop was 10 ft. wide, ~2 % Zn. 

Ave. grade Zn from Bully Hill mine sm Ited during 1909~last full 
year smelter operated, was 7.8 % Zn. DUring this p~riod a 8s1ection 
of orein the stopea,s,~sctive mining of higher Cu or.s. During same 
peri0d Rising Star ore averaged 4.6 % Zn. For G mmnth in 1909 Zn exc ed&d 
10 % in Bully Hill ore. Ore smelted in 1909: 

Cu 3.61 % 
Zn 7.80 % 
Fe 13.40 % 
AlsO;' 11.10 % 
S 17.30 % 
Si02 22.0 % 
Barite 19.20% 

94.7 % 

Au .118 oz. 
Ag 7.15 .. 

1909 Rlsing star ore averaged: C~ 3 .51 %, Ag 4.67 oz. 

- I -



The zinc ore opened in the 0A tunn$l runs 22 % Zn. Ore on dump. shows 
high % of zinc;in making ~s tima •• avera~ grade of Zn in the or taken 

• as 12%. 
Developed Ore, Bully Hill Mine. 

Location 
301 stope 
370 drift 
470 drift 
47~ n 
57~ 
672-1-xcut 
672 Braise 
67~-3 drift 
672 drift, N end 
672-5-11 :Kcuts 
77~-ll xcut 
77'G Drift,N end 
77~-0 
77"4-7A 
972 sill 
1100 drift 

Tons 
10,000 

5,000 
5,000 
6,000 

10,000 
0,000 

10,000 
1,000 
3,000 

18,000 
7,500 
2,500 
9,000 

10,000 
15,000 

9,000 

Au oz. 
.0'1 
.07 
.07 
.06 
.04 
.05 
.06 
.08 
.01 
.07 
.15 
.05 
.07 
.12 
.10 
.05 
.06 

Ag oz. 
9.5 
7.0 
5.0 
6.8 
2.8 
9.8 
4.0 
5.5 
6.0 
4.9 
4.0 
2.2 
4.~ 
7.0 
5.0 
~.o 
5.1 

Ou % 
'T.O 

2.5 
2.5 
4.1 
2.0 
6."4 
2.0 
1.5 
1.8 
1.4 
4.0 
2.5 
5.0 
.:>.6 
.:>.0 
~.5 
2.97 

Bully Hill Mine: Operated thru 940' croz~cut tunnel connected with 
shaft,vertical, from this tunnel 800' ta Bo-call dllOo' level. 

Longitudinal Sevtion of mine 8h~. a large ~e shoot extending S 
from th shaft on the tunnel 16ve1 for bUO ft. Half of this shoot hal 
been mined. Reopening the south drift 301, Tunnel Leve1,connec)ing with 
No.1 tunnel 140' above will give access to this orebody and ventilat 
the workings. Tunnel is 301' level, elev.1403. 

~e1ow the tunnel level the 370,470 and 570 levels were driven in 
the sheared ground; ~tope 8 were opened. 1{eopening would be expenl!live. 
670,770 levels driven in 301id,no mining, p'enc ea ier to reopen. Same 
fpr 1100' level. 

Volume of water in Bully Hill mine below tunnel level is probably 
between 1,500 ,000 and i,OOO,OOO cu.ft. Time to unwater 90 days. Shaft 
said to be in good condition. 

2 -
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