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SUMMARY STATHMENT

A% the AfSerthought zint-soppar-lead~slilver aine ore bodies
hitherte wined have been loenses along scnes of schistosity within
a gréet intrusive mpoo of alaskike-porphyry, near the northesst
fionk of the wmaes. 2lShough the sores of these lemses appear to
aave been high-grade, the lenses grade repidiy snd ervatically
out into barven pyrite snd little inceative exists for finding
other lomses, Recent driiling, however, hss developed am ore
body of u different type, mamely, s replescesent of limy shele
beds that bButt in%o the flamk of the alaskite mass down thelr dip,
whish 1s steeper then thet of the alaskite contact, Zuch ore is
b:.'gmr ia grade and much less gradational thenm the alaskite oreg
but since thie mevliy developed ore body oan contalnm only 60,000
to 100,000 toms, several hundred Shousand tons more of such ore
waet be found to Justify sining operations st Afterthought.

The enly likely place to find the sddistional ore nesded ap-
pears %o be a deep, sharp enmbay=ment in the flsnk of the alasskite
mess, separated by & BoBo of slaskite from the ore Sody developed.
The embaysent is being drilled., If the holes fails to find ore it
is resosmended Shat the Afterthought property be dropped.
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EBPORY ON 7HE APTERTHOUGHT MINE, SHAS®H COUNTY, CALIPOREIA.
INTRODUCTION,

The following report is based on @ stay of four weeks at
the property, Rerch £8 to April 285, 1948, Mr. P.U.Stewart apr~
rived about three months before the writer, and slthough his
geclogic work wes frequently interrupted by unavoidadle survey~-

ing, sempling ete., his eurface and underground geclogy was near<«
ly completed by the time of my arrivel. ¥y purpose was to check
-hiiivu!k. add what might be possible to comceptions of ove loeal~
izsetion and help lay out exploratioa should exploraetion be indica~
 ted. | |

Comnclusions reached in the pfesent report sre based lasrgely om
atounrtio fieldwork, and meny were worked out by Stewart and the
-writer together. Nevertheless, the writer assumes responsibility
for the present report, whiles Stewart will subnit » more detmiled
report, in which he may well Aiffer from the writer on some points,
especlally since mew information, mainly through driliing, s ses1l
coming im, ;

Beside the indespensible help of Stewart, Lyttletom Price,
superintendent, end Jack Bideuf gsve the writer every possible assis-
tence during the exsminetion.

LOC&TXOR. COBHURICATIORS,

The Afterthought sine mine lies £0 miles airline N 80°E from
Redding, The mine plent snd main mine ontrance lie directly across
Cow Creek tron.alahuuy 299,and the rosd distence siong that highway
from Redding 1s 23 miles.



GENERAL OROLOOY.

Ho detalled desoription of the reglonal geology will be attemp~
ted, A great mass of alaskite-porphyry, ceiled, from older eoncep~
tioms, the Bully Hill rhyolite, intruded,probably in lste Jurassie
time, ?ﬂu‘h sediments und voloanics, The sediments intruded at
Afterthought belomg to the Pit formation,consisting of a thick ser-
ies of shales intercalated with which avre tuffeceocus shale, sndesit~
ie tuff and andesite flows,

Prom the regional standpoint the slaskite intrusion sppoars to
take the form of sn erch trending northwest and plunging at each
end, The Afterthought mine 1fes slong the morthesst edge of this
massive, sbout three miles from 1ta southeest tip, while the Bully
f111 mines, 9 miles northwest of Afterthought, sre situsted close
' : to where the aleskite probably plunges beneath the surface going

northwest. (Other large exposures of slsskite ure found in the Hea-
ding quadrangle,and these do not show the arch-iike form).
| In general,et leest nesr Afterthought,the inmtrusiom appears to
have aum*p the Pit ehales rether than to bhave transgressed and
engulfedithem: in most places the aleskite contuct conforms more
or less to the attitude of the sheles,so thet the top of the iantru~-
sion was iike that of a laccolith. Locally however,and motably in
the area of the Afterthought ore bodies,the alaskite cuts sharply
across the beds,
As seen along Highwey £09, north and nortliesst of Afterthought,
the area of sediments bordering the northesst contact of the alas~
Kite maseive aprpears to exhibit two or move flast thrustas dipping
& toward the intrusiom end displacing, quite obviously, the Hossel~
- 0 -




kus 11!0.!0&5 overiying the Pit shales. It seems doubtful whether
ang similer thrusts exist at Afterthought,slithough s few small ones
may be present there, The alsskite masa slopes doen to the northe-
sast in thet ares, sbout parallel to the shale and volosnic beds,
exaant in the tranegressive or “"nose” p@rt of the ares to be des~
eribed,

Zine~copper ores,with minor lead end locally high silver are
found within the slaskite mess near its northwest end (Bully Hiil)
end 1%s southesst end (ifterthought snd Donkey). Tho ore bodies,
comaonly leatliculer, sre localised in sones of mariked ra-.zxxey'
or sven aschistosity,the fisaile luyers showing & unifors sttivede
within & gliven zone.,

At aAfterthought, et least one high-grade ore body lies in limy
shale noxt to the slaskite mess.

i APTERTHOUGHT MINE,

Bock Formations,~ Shales of the Pit formetion occoupy most of
the aprthn:ttoan helf of the aves studled, "here fresh,this sheale
1s alternately bluok,massive-looking, without visible beddleg, snd
devk gray to browm, fine-lexinated.

Intercalated in the shales,especiaelly towsrd the lower ex-
posed horisous end bordering the slaskite massive sre beds of sndes-
itic erystal tuff and flows of fine-greined sndesite,some of whkich
way spproach in compomition deoclite or even phyollite. Both tuff end
flows ave perfectly conformbble with the shale beds sbove snd below
them,

- In the jumediate vicinity of the wmine certsim horizons of this
voloanio seriss are irregulerly but strongly csleitized,so much 80
- B -



that the rook approaches the composition of limestone. The most

‘ persistently uld.nnd horigon has S«n cslled on the stcompanying
vertical sections the "Hain lime". Hamnd-lens essminaution of this rook
) suggests that it may be & csleitised quarts-sndesite (quarts,felde~
par phenooryste, ocosrional appareat flow-bending)s but 1t may have
been origineglly e erystasl tuff.

Stratigrephioally Lelow the Heia lime, 'novegl horim ns of
bYiack sheles are very liuy (sees Sectiom a-x'), The 54 ore body
i® s replacemnt of such limy shale, Seotion a-A' indicetes the
probability thet the ©4 ore body makes slong the alsskite contact,
and ocuts stratigraphically across the limy shsle bede, £.0.,1% has
replaoed a series of such Wwds eslong the flat slaskite “floor".
This motion in turn suggosts the poseibility that the caleitization
is a local affeir,linked to the sleskite contaot, rather them that

i the 1imy Deds and flows(?) are »egiomel formations in the Pit
sheles,es imtercelated beds of real lirestone would be. To drside
the matter, Stewvart has recently made s reconasissance .16:& the

’ : | Donkey rosd, north of the aves meppred. ¥e writes that here,vhile

the alskite sill wbove She Naln lime persists (ses Sections),the
¥ain 1ice Ls very thim smd She rest of the seles of mom-1imy
voleunics eorvespondingiy thisker, lowhere Scxo- the volcanics was
eny liwy ohale found, The lime formations are thersfore locsl snd
ersally related to the slaskite massive,

The slsskise-porphyry veries considerably in 8 PORPEN0E, 8O
much 80 that several intrusive units may be involved. In general,
et the meximum distence inside the northeast contect the roek shows
in pleces good~sise’ gquarts phencerysts,with sparser feldspara, in

._ & dense white groundmass. Towerd end et the conbact the typiesl
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appearsnce 1s that of "ereckled"(irrvegularly frectured) to well~
breceliated, jumbled, dark grey “rbyolite". The fragments asre demnse,

“with sparse small phencoryats, %here they are sepsrated end jJumbled

the resulting matrix often coneists of very semll "rhyolite® frag~
ments in a groundmses which somotimes shows deilente flow surfeces
concentrically surrounding the fraguents. Shale fragments begim to
show up among She “"rhyolite" fragments as the comnteet is approasched,
and sre sbundant slong the setual contsot,shich in places grades so
irregulerly into brecciasted shale cemented by slaskite-porphyry as
to merit the neme "conteet sone®. '

The shnle series northemst of the sleskite mess contalns num~
erous alaskite-porphyry sille, vervisg from thick sills (see Section
to mere pertings between shale laminee. The meterisl of these sills
differs markedly from thet of the msin massivesit contains abundent
feldapar snd querte vhencorysts,showes flow surfeces and a trachytic
texture whereby the feldspsr laths ave aligned persllel to the flow
plenes and o lewinse in included shale slivers.

A fine~grained besie dike intrudes shule on the 2ad level and
& similar éxn iuﬁﬂau alaskite on the 4th level., Laek of pyritis-

ation in these dikes suggests they may be post-minersl.

Strueture.~ The structure of the mine ares seems Lo have Deon
determined Dy the slanskite massive. The northesst contsct of that vu:
mass tremds northwest scross the hesrt of the sres snd slopes down
to the northesst like the flamk of s mountain, The shale beds and
voleenices dip northeast,in generel, roughly jmllol te the comn-
teot,so that the letter is 1ive the top of a laccolith which has
puashed up the hedes in 182 cover, (Section A=A}, In dctnil thove
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a.i'o wany strueturel complexities,most of which will be left for

Stewsrt'e report. Uowever,the accompanying sterecgram end sections
. all show abnormelities %in the aleskite comtact, The latter is thought

to be much more reguler, “"laccolithic™ in the segments nortiwest

snd southeaet of the ares depieted.

' Ip the sres depioted the chief festure of the sluskite flenk
i3 o marked ridge or nose extending eastward from the maim slecskite
mens end plunging down to the sast (see Steveogram). The nose ap~ |
pears on the surfece and is defimed underground by D,D. Holes 48-2,
AB~1, AU~1, AS-8,

0ut in the shales northeast of the alaskite 1a She Meain fault,
-nw: paraliels,in s generel way,the alaskite flank, both im strike
snd 4ip; hence the meln alaskite mess, except possidly im the lower
mine ievels, mever reachos the Melm feult. Limited drag evidence
. from the minme workings suggests that the hanging wall moved down
relative %o the footwall; sud duplicstion of the Hsin 1ime,shown
on 9eetion B-B' confirms this belief provided the fault, as seems
likely, dips flatter tham the heds,

festions A-it, C-0' shows Che alsskite Plank apmchins the
Haln fault with deopth,snd the two mey oolncide,sither from the 5th
lavel down,nr at some horizom belew the 8th level.

The outorop of the alaskite oontect shown on the stereogram
takes the forw of & long, shallor smdayment,not to be confused with
the lecal sharp ewbayment mentioned below. The Hein fault cuts sop-

oss the "seaward" side of this esbayment, and seems to have takes s
short cut from ome point of this “"bay” to the opposite point, In
vergical section (Section A<i') muoh She same thing is showns
. the fuult, which may coinoclide with the elaskite flenk below the
- g -




Sth level,cuts stralght up its 4dip to the surfece,kesping outside
the irregular reentrant or depression in the alskite flank.

Since the elaskite mass is Uhought So have domed up the sedie
wents (L.C.0ratontV.8.,0.8,8ull.430, Contributions to Hoonomie OCeoclo-
8y, 1609, Part I, V1-111) 1t mus® have boun shoved up sfter its up-
per shell hed consolidatod, Seceuse in goneral the morthsast flank of
the mase conformed to the attitude of the sedlments,the main upward
movement would have taken place along this contaet. There howevey
& Gup~like reentrant existed in the flank,the fsult movement would
not turn end twist to follow such um irreguler surface; 1t would
slice over the top of the olp. In other words,the sediments filling
the oup would rise with the surrvounding slskite. These sediments
here form the footwall block of the fault,so thet while the latter is
goamotrically & “normal® fsult, dynemically the fuult movement was
sueh that the footwell block moved up with reference to a fixed
point in spece, while thg shales &n the hanging well remained fized
in spsceo, or sagged somevhat downwerd,

& similar thing seems $o have harpened with respect to the NE
r&nu shown on the Stereogram. This feult sppesrs to have originated
in the innermost corner of a sharp locel ombaysent in the alsskite
flenk, just south of the esst~jutting nose mentiomed. In this cor-
ner the elsskite flabk is streight and smooth,striking N66°E and dip~
ping 60°58. Uplift of the eluskite mess as & whole appears to have
‘generated a feult slong this plene, The feult propogated itself
~ northeanstward beyond the mortheast end of the smooth plane,end
entored the sheles. Heve eguin the sediments im the footwall,im-
bedded in the rising slaskite mass, rose in space,so that displece~
ment of the sediments was that of & "normel® feult, Such a displece~-
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nont i» shown, on the Stereopram, for the footwell of the Main
ime bed,

The NE feult eppears to ond on the southesst st the After~
thought opem~eut, This socords with the origin of the fault outlined
above and implies thet the embaywent »ose s& g unit,ec that feult
movenmant took piece slong the slaskite flank soutingst »f the open~

sut,

I the elaskite mass rose in space s m-msem.zn rise
=must have had a strong component toward the north or northwent,as
shown, on the stereogram, by the snomoloue ("reverse fault”) displaee
cement of the WE feult Ly the Nain fault. Such s displacement,if
the Hain feult footwall rose and 4id not sink,eculd only have bees
caused by upsard movoment of the footwall with a strong componen
o the northesst. The i1dsa of such a movement finds conférmation
in the thruste seen northesst and mnorth of sfterthought,dipping
southwest into the intrusive and Luplying a strong shove Dy the
alaskite mpsaive towsrd the north.

The elaskite nose appears to lle wholly in the block dDenesth
the respective footwalls of the Main send NE feulte. It cuts scross
and disruptes the sedlmenta, as shown on the stereogrem,

A notable type of structure within the Qluuae meseive,ext~
ending in pleces into the sedizents, consists of broad and nerrow
sones of sheeting, or pathes Ciasility grading into sohistosity,
Such “shesting® s probably closer to fiow tham to fracture: i.e.
it 1s true schistosity. Schist planes tend %o alipgn thomselves
parpendicular to a compressive stress,in this cesse dowbtless the
resistance,along the alsskile nortis ast flamk,of the cover sgasinet
which the aleskite msssive rose,

“« £l -
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Hinerslizaetion.~ ?m bypleal ore bodies, not only of the
Bully Bill-aAfterthought distriet huk of 3he larger Kennett district

to the weat as well, are lenses in shested or fissile gsones such as
those described. The Afterthought ore bodies in slsskite are showa

on the stersoljrem, and in part on Sectiomn A-A', The ore is sn almost
complete to complete replacement of highly fissile”"rhyolite™, Replace~
mont decreases towsrd the edges of an ore body,snd here suall sterin~
gers, largely prite, ave strung out slong the planes of fissility.

- There 1# s suggestion that the typleel ore body lies within e pyri~
tic casing, Thus D,D,Hole Ais-1l entered pyrite, then ore,then pyrite
again, _ |

That these aluskite ore bodies carried some high-grade ore 18
shown, on the Stereogram, by the results of old drilling fvom the
6th level,

Toward the emd of prior operations at afterthought, &« different
type of ore body was found, the SA ore body, shown omn the Stereogrem
and on Section A~A', This 18 & replecenent of limy shale,as is shown
by the very limy nature off the ore and by shreds snd larger masses
of unrepisoed shale within the ore. As indicsted on the section,this
ore body is believed o 1ie slong a flet reguent of the alsskite flank,
and to have repleced s considersbls series of limy beds vhere the lut~
ter butt agsinst the sleskite, The upward extension,along the Weds,of
this ore body ie obviously unknown f'rom present developuents, ‘

Hogerding the ove nugr.em high~grade aleskite ore s0 closely
resembles the lime ore that the following deseription epplies to
voth, |

The high-grede replacement ore,whether of slaskite or shale,is
an intimate sdmixture of bleck sphalerite or marmatite, pyrite, minor



chaloopyrite and galesun. Both types of orée in pleces show ghost
lsminee {ex-shale) or fissile planes (sleskite). Calelite ocecurs ian
the lime ore,ss blebs and veinlets which costaim sulphides snd show
the osloite to be pre~ or iantre-mimerai.

Lovslisstion of Ore.~ Locslisstion of ore in ‘m generel areés
of the slaskite nose 1s sppaerent fyow the Stereogran. The slaskite
ore 18 leeslise: slong s zone of strong sheeting mesy the nuktu
sontaot, but whet looslises the lenses within the sheeted sons is
not apperent, The SA lisme ore body is locslised along the flat seg~
ment of the alaskite contact showr in Sectiom 4~4',where liny sheile
beds dip down sgeinst the contest. In the upper hovisen, this ove
body nestles within « minor embayment on the north side of the alas~
Bite nowe,

The sajor embayment south of the nose msy be an ore loceliser,
firet, becsuse the Afterthought ore body lay om the west edge of this
subeyment (although in the slaskite) end the small lime ore dody mined
north of the Afterthought opemeut ley withinm & branch of the embay~
mont, and second, Dbeosuss elsewhere similar embeymente in porphyry
have yielded ore in sdjoining sedimenta, Such embaymsnis or slots
in o porphyry flank seke good solution channels.

Vglue of the Uropsrty.~ Tbe SA ore body, practicelly virgis,
probably does not conteln over 100,000 tons, even if w_o ore show>
inge found in Holes AU~E, AU~3 represent s tonnage equsl So that
sbove the 84 stope (Section A«a'}, Asousing metallurgicel success,
an oparation at Afterthought would require the finding of snothey
300,000 or 400,000 tons. (Possibie ore,othep than the 8& ore body,
indiested in the Curl Lindberg report,bas bsen ignored). The oniy
likely rlace to find sisable lime ore would seem to be the major
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esubayment scuth of the nose, D.D.Hole 48+-§ is preseantly exploring

this eres,as descrided below,
| There 1s however snotber possibility. In contrest to the el-
most Lavren aleskite minersliszsticn seer by us,the hearts of these
ore bolGies wist have bLeen high-grade, s shown by the old drilling
(Sgereogram). Yhe shaeted gone containing these ore bodies hus Veen
1ittle expiored northwest and southeast of the lenses, Ywo poseible
uoles to accomplish this are shown in red on the storeogram. The
hole te the morthwest is preferrediit is shorter,snd the sheeted zone
is stronger where last seem golag sorthwest, Heither hole however
is recommended st present,becsuse chances for their suoccess &ppeuy
too siim, If,om the other hand, exploratiom of the embsyment finds
enough high-grede lims ore Yo make s mine, some exploration of the
alnskite sheated sone vould be werranted.

The Hmbayment.~ Seotiom C-C' is a eross-ssction of the emsbay-
mont, %ection B-B', a longitudinal seotion, The shape of the embay~
ment at depth Ls highly speculetive: it may Le deoper, shsliowey,
wider, narrover than lupmu\d. Section B~B' shows thi slmilarity
in conditions between the embaywent and the eaviromment of the Si
ore body. In both csses nediments dip down %o a fliattish chakuo‘
contaet esnd butt on the eontect. If the embayment is an ore solution
channel,there may be grester comcentration of solutions und there-
fore grepter deposition of ore then with .»m 8 ore body.

Hiole A8~§, now drilling, is more or less s Sompromi se., The ouly"
lime ore known ocours, not in the iain lime, but in iluy black shales
bolow 1. Bué the Eain ii-e is so limy thet it mey be an ore Learer
next the alaskite, The hole iv designed to explore the Main lime near
th alaskite but gbove the HE feult; orossing the fault, it should
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enter the same horizon of shale beds that were limy end produced
ore in the case of the 54 ore body. if the trough of the embaysent
is desper then indicnlded on the sestion, thers will be room for

a good-sized ore body here. ‘

Gonelusion.~ If Hole AS-4 pesses through s good thickmess of
ore, doubtless further holes should Le drilled, their position dep~
snding on the position of the ore found, snd the structure of the
embayment and i1ts wnitalned sedimenta as Jisscliosed by the present
hols. One or more additionsl holes will probably be driiled if the
present holef fiande o "teaser’ such as Heles AUS, AU~3 bave disclosed,
But if Hole 48-4 is completely barrem,snd unless its results indicete
some msw, unsuspected and potentislly promisisg structure to lure
us iato further drilling, exploration at Afterthought should be

stopped and the property dlsmissed.
Ew

Sen Prancisod HEdvward wisser
Hay 2ad, 1948
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4 INTERIN OPPICE REFORT ON DIAMOND-DRILLING,
' APTERTHOUGHT MINE, SEASTA CO.,CALIP.
. INTRODUCTION.
The writer has been kept in touch with drilling results at
Afterthought, and has been consulted concerning specific holes
proposed, Enough drilling date are now at hand to warrent, at
this stage, a detalled snadysis of results to date, and some
evaluation of the chances for finding s mine. The following report
sttempts to do this. It must be pointed ocut, in self-defense,
however, that the information in the writer's possession is ra-
ther woefully ineomplete: he has no surfsce contour plsng no copy
of Stewart's report; snd his log of Dismond-drill Hole AU-5 goes -
& only to 215°, although s section sent from Los Angeles gives some
’ information on t& hole down to 307'. |
This report deals with the area now being drilled, on the
north side of the rhyolite nose and in the general vicinity of the
SA ore body, above the ©nd level., Refer to the accompanying Struc-
tural Contour Stereogram snd to the sccompenying Sections A-&',
D-D*' and E-E?,
ERVIRONMENT AND POSSIBLE SIZE OF ORE SHOOTS.
Three ore shoots have been found to date; as wlll be shown,
thoy may be portions of one continucus ore body, but since this
~is not certain, the three shoots will be discussed separstely after
describing the general atructure of the area.
Structure of the ires,- The northesst slope of the alaskite
. main mass 1s taken as the key to the structure: all three ore shoots
1ie in limy shale slong this contact, and until ore bodlies in sedi~
- 1 =




ments have been found unconnected with this contact,the latter mmst
be presumed $o be the main ore localiser.

As shown by Stewari's sections,respectively through No.l and
No.2 Shaft (which should be consulted) the northeast slope of the
alaskite mass is fur from simple. From the surface to about the
1300' elevation,the slope may De an even one(or it may not-there
are no data)s but delow the 1300' elevation, s flattish tongue
protrudes northegst from the msin slope (marked "sill"™ on the ace~
ompanying Stereogram), At least near NHo.l Shaft,this is a true
tongue, with shale beneath 1t; farther southesst the top of this
tongue may be really e nn' rortion of the inin northesast slope
" 1tself, (See the Stewart Sections mentioned).

; The tongue is chopped-off steeply at its northeast endjthis

. is called the "Upper cormer” on the Stereogram. Esst of this

corner or end of the "sill" is the top of snother flattish alaskite
mass,shown on the Stewert Jections ud#n the Stereogram. This

mass is continuous down to the 8th level; no shale under 1t has
been found, end it is probably continuous with the mein alikite
mass (see Stewart Sectidn through No.3 Shaft).

The "s111" or shelf seems to join the main msss north of the
SA ore body;it merges into the mass,giving the latter s distinct
flattening beneath the SA stope snd in the sres of Holes AU-2,
AU-3. Its corner,or chopping-off plane,appears to persist past
Holes AU~2, AU-3 (Section a~A'), The corner coimeides with a steep
fault,although the "sill" is not believed to have been faulted;
rather, tho tongue~like intrusion probably stopped at the gouge of
& pre-intrusion fault., The fault near No.3 Shaft,which displaces
the second flat alaskite surface mentioned would join the “"corner
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fault"northwest of Hole AU-2,s0 that the steep alaskite contact
. in the boles here may represent thess two faults combined. Neither
fault is thought to be post-miheral in origin, although some post-
minersl late movement may huve teken plsce on them., Note that the
SA ore body talls out to the morthwest as a sulphide vein along
the steep slaskite contact there,which is msrked Dy o zone of gouge
and feulting. The ore shoot im Holes AUR, AU-3 end AU-4 is a simi~
lar affair, ‘ ,
The influence of presence of the "sill" msy dissppear south~
east of Hole AU-4,but this is pure speculation, |
Above the elevation of the Sa ore body the northsast flank
of the alaskite mass shows marked irregularities.¥here Hole aS-1
cut the ore, a flat “mesdov” end “valley® sre found just morth of
& veryical “cliff™ which marks the north contsct of the alaskite
‘ : nose a® exposed on the mmo; East of here, on the north flank
of the nose, the main contact steepens greatly(Hole iU-1),but
the contact must flstten grestly morth of here, for otherwise Hole
AU~5 would have emerge from the slaskite mess and entered shale.
Environment of iS-1 Ore Body.~ This ore shoot occupies the
"valley" end Smeadow® below the "eliff*. As shown on the Stereogram,
it may have a fairly large horizontal cross-sectiom, but the hole
seems to hsve cut this shoot near its dottom,and there are only
200" wvertically bdetween this supposed bottom of ore and the sur-
face. Since no ore shows on the surface,sn upward extension of ore
of 100' is the maximum permisseble. Suessing at s horizontal section
of 400 squ.ft., gives a possible 40,000 tons for this shoot,assum-
. ing thet it does not connect with SaA shoot (see delow).
The AS-} shoot msy hsve s "tail”following the "cliff" to the
- g =
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sast,along the north side of the nose,and Hole A8-1 may in pert
| have followed this tail,so that the sbove ore estimate may be too

high, ‘ ‘ : |
| Environment of SA Ore Body.~ The Si ore body occuples a flas-
to&_ng in the glaskite 'caﬁet (eonﬁoetezi with the Juntion of that
contact with the "sill”--ses above). It appesrs to have been local-
ized slso by the fault along the steep seguent of the alaskite con-
tact morthwest of the SN stope,for the milphides tail out along
4 thu -eontact fault in a v-n-'-uﬂ- menner. The SA shoot probabdly
pinches going both up snd m (Ssection i-A'),where the contact
stespens; but there is no woqr that the SA shoot is not continu-
ous, both with the AS-1 lhoot- M with that cut in Foles AU-2 ete.
 (Ses below). The horizontal section of the S shoot is about 300

squ.ft. Allowing 100° vmm ewtmt(pmbably exceossive) gives
130,000 tons for this shoots |

Environment of & _gg m_-nm shoot, narrow as so far deve-

lopcd. lies along tho aoylMﬂ extension of the -tup northeast
edge of the "sill", s deseribded on page 2. The hope is that it is

8 "telil®, like that /ﬂM to the SA shoot, snd that it)k may leed,
northut or mthcn’i./ to a,"luéo-". basin, or similer flat fea~
ture in the uuuu oonta}n.mhuh might contain a sizeable ore bo-
dy, As 1t 1ooku m.not mur) mo.ooo tons could be slloted this

n!.n-nh:o My | “

m-.smﬂé.g_gknm.m Parts off One Orebody.-
Hole 48-5 by uypnm disproves the continuity of the AS-1 end SA
shoots, 1 mﬁ m:w,lb; dashed red lines on the Stereogrem how

v, e
a ogut , or# body oonl;d qlu the hole; Section A-A' shows this

1 / 4
even Ww. -m- imo umm the slaskite before resching the pro-

b.u;/ wﬁ#m op the ore béay
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Section A-A' shows the ponlibllit’ that the S84 ore shoot con~-
nectsyf with that cut in Holes AU~3 etc. The htm shoot may widen
out somewhst golng up the contact,which flattemns here,

The tonnage estimsted for the three shoots totals 80,000. If
they form a continuous ore body, the total indiceted ténnage will
‘not much exceed 100,000, This is not over one-quarter of the total

required to meke a mine.
| CHANCES POR THE MINE.

As 1t looks today, the chief chance for the additional 300,000
tons vequired 1ies in the possibility thet the AU-3 shoot will widem
out to the northwest, to the sodtheast, or in both directions.

For this to happen, & flat concavity in the slaskite contact is
probabdbly required, One such concavity is seen to exist: the top

of the "sill®, SW of Ny.3 shaft. There is a possibility for another
flettening SE of the AU-3 known shoot, above the mineralised stretch
cut in the slaskite by Hole AU-5. (I assume no actual ore has been
cut in this holejif fo".‘éhn bet seems very favorsble). The pyritic
stretch cut in Fole AU~D locks es if 1t were very close to oresbut
fection E-Z' shows thet this streteh lies well within the alaskite
mass, Any ore connected with this showing probebdly lies in limy
shale, along the contact above the showing in the hole.

These possibilities look good enough to warrant testing.

RECONMENDA TIONS.

Southeast Extension of AU~3 Shoot.~ Unless this shoot reaches
the srea of the showing in Hole AU~5, its SE extension is not worth
testing. A propossd drill-hole is shown on the Stereogram and on
Section E~E', The hole is drilled 20°%upward to avoid a possible
flattening of the alaskite,and becsuse,if the contact slopes as xhav
shown in the Section,ore not resching the height abontho contact
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explored by the hole is not worth seeking.

Horthwest Extension of AU-3 Shoot.- Owing to the convergence
of the two sbove-mentionec faults in this aree, drilling here seoms
risky. I suggest the 40' south crosscut shewn on the Stereogram,
on the 4th Level. The crosscut should reach the vein-like ore shoot,
if it persists this far. The main ore body,if there is one, will
probably lie above the 4th level, on the flat top of the "sill"™
and west of the proposed corosscut; but if the vein-like shoot is
& "tail” off this supposed mein ore body,,it will connect with that
- ore body,should be cut in the arosscut,and will gulde & ralse wp
to the top of the ""8ill", some 50' above the 4th level, I beliwve
this plece of exploration demands sctual crosscutting ste.,with
step-by-step interrretation of features seen, rather than drilling,
for interpretation of the hole or holes might be difficult and lesd
to costly error.

CONCLUSIONS.

The work outlined aboWe seems to me well worth deing, and it
can be done quickly end cheaply. Purther,this exploration at the
present stage is critical, i.e., if it fails, the property I .
think may be safely dropped; if it gives favorable results,drilling
shouldf dropped end the mine developed by ordinary mining methods,
for example,by crosscutting end drifting on the AU-3 shoot on the
3rd level, by raising from thet level up the ore shoot to comnect
with the SA shoot on the 2nd level, and by raising on the 5a shoot
from the back of the stope,to reach,eventially, and explore,the
48-1 ore agbot. | ‘ _

Sen Fpancisco,June 28,1946 Bavard Wisser

2 copies to Los Anghles
1 copy to L.Price.
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APTERTHOUGHT AND RISING STAR MINES
SHASTA COUNTY, CALIFORNIA,COMPARED,

‘Ed\mrd Wisser
September 4, 1946



LFTERTHOUGHT AND RISING STAR MINES,SHASTA COUHT!.GAQIPORIIA.
COMPARED, St
INTRODUCTION A

The writer worked at the Rising Star mine of the Shasta Zine .
and Ooppof Co. during the first half of 192é. At that time the ore
reserves (nearly all po:itivo ore) were estimated at2850,000 tons
averaging as followss 5016 0.03 o08,, silver 2,9 oz.,copper 2,1%,
ginc 22,5%. The mine was worked for some time after I left,but on
a small scale because the zinc oxide smelter failed to give satis-
factory results and was fed only small,experimental batclles of ore.
After failure of this venture,the Glidden Paint Co. operated the
mine,but in this case also metallurgy was the stumbling block and
1%t is doubtful whether meny thousands of tons were mined by them,
Purther, if correct mining practice was employed,with exploration
and development keeping pace with stoping, I think it likely that
as many tons of new ore were placed in sight as the bbnnngo mined .
The above estimate thoéetoro may not be far off the actual tonnage
exposed in the Rising Star mine today.

In my report of August é0.1946, I estimated the Sonnage that
might be expected from the four ore zones known at Afterthought at
255,000 tons;the average grade of this possible ore cannot of course
be figured with any Qccuracy;rron present data the Afterthought ore
is lower in zinc than the Rising Star ore,somewhat higher in copper,
much higher in eilver and slightly higher in gold. Lead was not re-
ported at the Risfng Star; at Afterthought the ore carries about
2.4% leed,

In production to date the Rising Ster is the bigger mine; but

the similerity in possible tonnage in the two mines tempted me to
- 1 -




how
see bhey compared in (1) size of ore bodies;(2) vertical rangs of

ores(3) sres of ore-bearing ground and (4) structural control of
ore shoots, The sccompanying double plan shows graphicelly most
of Shese comparisonss S

1.SIZE OF ORE BODIES. (HORIZONTAL AREAD.

It 1s plain that the ore bodies mined ér indicaeted st After~
thought 6oqparo well in size with those at the Rising Star; 150 ft.
is a good-sized strike length for an ore shoot at either mine,
Prom present sketchy data,the number of ore shoots at Afterthought
(six oicluding the smell Afterthought opencut bodyjend small shbott
in the footwall of the Main fsultjand assuming, further,that ore :
shoots AS~1,200 end AU-6 are separste shbots) compares well with
the number at the Rising Star(eight of size similar to those coun=
ted at Afterthought). When the more intensive esploration at the
Risfng Star is considered,together with the more numerous shested
zones st Afterthought,it seems likely that several virgin shoots
remain to be discovered at Afterthought,

2., VERTICAL RANGE OF ORE AND HEIGHT OF ORE SHOOTS.

The highest Rising Star ore was found at the elevation of the
82 level,sbout 115 ft.above the 500 or adit level,and 1125 ft., a~
bove sea-level, Ore presumably was found on the 1100 ft.level ,eleva~
tion 410',(mine unvatered to 900 level only in my time). Hence the
knovn vertical renge is about 700 ft. At Afterthought the highest
ore ceme I believe to just below the No.7 tunnel.i.e. to an elev~-
ation of sbout 1580 ft.jand the lowest ore known was on the B00
level, at an elevation of 827 ft., The known vertical renge is there-
fore the same as at the Rising Star.

At the Rising Star,several shoots were stoped céntinuously
for a vertical height of 200 ft.,and one may have been stoped

- 2 -
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for 300 ft. One shoot, not stoped continuously in 1922,seems to have

extended a vertical distance of 400 ft.or more. At Afterthought the
highest stope runs from the 700 to the 500, interrupted, however,
by a low-grade floor pillsr beneath the 600 level, The Afterthought
shoots do not appear to be as persistent vertically as are those at
the Rising Star, |

| 3. AREA OF ORE-BEARING GROUND,

The ore shoots at the Rising Star are contained within an area
400 ft. x 650 ft., or 260,000 square feet, Tﬁolo sofar found at
Afterthought lie in an area 500 ft, x 580 ft.(oxcludingAhrtorShoughs
opencut ore body) or 275,000 square feet,practically the same as
the Rising Ster srea, At the Risfing Ster the ore bodies, wholly in
rhyolite toward the surfece, enter gypsum at depth,but this fact
seems to have had little or no influm ce on tonnage end greds of
the ore bodies, At kttorbhought,on the otler hand,the rhyolite mass,
apparently unfavorable for ore,slopes dowawsrd to the northeast
below the ore area,and appsrently cuts high-grade ore out with
depth (Hole AU~5,in rhyolite, vs, Hole AU-G,cutﬁing same ore zone
in sediments), But es shown on the asccompanying Vertical Longitudinal
Projection, Nain Shear Zone,the rhvolite contact where cut by that
zone plunges down to the southeast,so that the sedisents cut by that
zone deepen toward the soutis ast. The ore cut by Hole AU-B at 993!
elevation,and the stresks of ore cut in the same hole at lower hori-
ions of fer promise of ore in this area,and a SE extensién of the ore-
bearing zone which may offset its bottoming,caused by the underlying
rhyolite mass,within the ore-bearing area as now defined, If this
Jbuld prove the case,then the ore-bearing solid,i.e. horizontal area
times vertical height,at Afterthought mey be as lerge as the corres-
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ponding solid at the Rising Star.

4, STRUCTURAL CONTROL OF ORE SHOOTS,

At the Rising Star,my detailed vertical sections :g;go-t a
general, somewhat vegue control of the ore shoots by the Rising Star
sheeted zone, and to a less extent, by the Middle sheeted zone; but
by far the closest control is exerted by an unnsmed sheeted zone
thet I have labelled the "Ore" shested zone, This strikes sub~-parel-
lel to the Rising Star zone,and merjfes with the latter on the 600 ft.
level;but it dipgvsw.oppoaod to the dip of the Rising Ster zone,
and crosses ths latter zone at about the 700 level., Below thet level
the main ore shoots are on the Ore sheeted zone,not the Rising Star
zone, The junction of the two zones was an especial locus for ore,

At Afterthought, ore control by sheeted zones is even more
marked then at the Rising Star; but the high-grade zinc ore lies
meinly in the sediments above the rhyolite main contact. It is
thought by the writer that Afterthought ore may tend to spread eut;
within the sheeted sone that controls it,just above "flats" or
shelves in the topography of the rhyolite mass (AS-1 ore body),end
in the aodimonts that sbutt on the rhvolite mass.

CONCLUSIONS,

NO very definite conclusions are drawn from the abovejthe Af-
terthought looks sbout the seme size mine, potentially,as the Ry~
sing Star, to n.oodgt least, &t seems very possible that about as
mich ore remains at Afterthought as at the Rising Star, Both mines
have possibilities,and each has a lesson for the other: at the Ri-
sing Star,no exploration wﬁl done in the Pit shales,although two
shoeted zones lead into them south of the mine;this wnnwprobdbly-
becsuse,ns at Afterthought,these sheeted zones nﬁo less apparent in
shale than in rhyolite,in splzo of the fact that they definitely
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control ore in shale at A:vorthoughs. Conversely,the high-grade ore

in rhyolite at the Rising Star suggests that we should not overlook
the possibility of finding high-grede zinc ore in rhyolite at After~
thought(the Opencut ore body was apperently niinly in rhvolite,This
is to some extent a reversal of previous opinions held by the writer.

There are other poasibilitioa\;t eanch mine, At the Rising Star,
the Hillside sheeted zone, explored on the 500 level only, and showk
ing strong indications of zinc end copper on that level,is a highly
attractive prospsctjthere are other prospects in that mine whieh I
shall be ready to discuss if the Rising Star end Bully Hill mines
are ever optionod. |

At Afgerthought, chances rdr ore exist to the southeast,in the
area described sbove (southesst extensions, in sediments, of the
Main shear zZone snd the AU-6 sheeted zZone). The embayment southwest
qf the rhyolite nose still looks good to me, Our knowledze of After-
thought structure is still very sketchy. How many drill holes could
have misse: ore at the Rising Ster is more apparent on the vertical
sections than on the plan accompanying fhia rcport,oapgoinily on the
longitudinal projection. The chief lesson to me from this study is
this: actual "tunnelling® is necessary to find and delimit ore lenses
of the Rising Star-Afgerthought type, Even closely-spaced drilling
has too much chance of missing ore,and of ceusing s worthy mine to
be passed upe

Notes The accompanying Longitudinal Projections of the AU-6
and 200 ore zones are furnished to guide any exploration that u-f be
yet done on these zones, The intersections with the rhyolite mass are
ﬁho probasble lower limits of ore.,Nothing is known about the @ipper

limits, EMS -

San Fpancisco, Sept.4,1946 & Edward Wisser
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