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ABSTRACT

A number of ‘small tln-bearlng iron dep0°ltS were discovered in 1940, 1942 and
1943 on the south slope of the Tehachapi Range, in:Kern County, California, about
6 miles northeast of the town of Gorman. The deposits are tactite bodies formed
by the replacement of-limestone along the boundaries of an intrusive body: of
granite, Cassiterite, the only tin~bearing mineral definitely recognized, is
accompanied by magnetitey scheelite; pyrite, arsenopyrite, -chalcopyrite, euidote,
tourmaline, ludwigite and amphiboley, although all these nlnerals do not occur in
each dep051t. :

The 1argest dep051u, the Méeke, is for the most part a limoniite gossan
derived by weathering from pyrite, containing stringers, pods, and disseminated
grains of ca851ter1ue, generally associated with tourmaliné, "The other deposits
contain higher proportion® of magnetite’ and 5111cate nlnerals, and less limonite,

The only p“oductlon has come from the lMeeke mlne, from which 5 tons of hand-
sorted ore containing the equivalent of 1,93 tons of tin were shipped in 1944. At
the end of 1944 all -the properties were idle, .. ... ST .

Reserves of ore in place in thé"disirict ‘are estimated at 3,740 short- tons
containing 1.0 to 2,0 percent of tin, 3,450 tons containing 0.5 to 1.0 percent of
tin, and 25,600 tons containing 0.1 to 0.3 percent of tin, Placer reserves total
800" cubic: yards containing 0.5 to°1,0 pereent of tin, 2,460:¢cubic yards containing
0,1 to-0.5 percent of tln, -and 10,000 cubic yards contalnlng 0.05 percent of tln.

LNTRODUCTION

The tin deposits of the Gorman' district are about 6 miles northeast of Gorman,
California, a town on the Los Angeles-Bakersfield highway (Fig. 1). They are on
the south flank of -the west end of the Tehachapi Mountains, in T. 9 N, Rs. 17 and
18 W., mear the' southern boundary of Kern .County.. The distance by road from
* Gorman is 20 miles and from Lancaster, the negrest railroad point, about 33 miles,
At Barnes'Ranch, 10 miles east of Gorman, on the paved highway that leads to
Lancaster, a graded dirt road b“anchbs off to the north and leads to the deposits.
The ‘dirt road has some steep grades and, although easily passable in dry weather,
cannot be traveled for days at a tlme durlng the winter rains.

Figure 1, Index map of Southern California showing location of the Gorman tin
district.
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Tin was discovered in the Gorman district.in 1940, when Willard Mallery
identified cassiterite in the gravels atithe head of ‘Alamos Creek., In 1942 he
found cassiterite at the Butler, Néeke, and Dunton 1ron'prospects, and in 1943,
in the vicinity of Crowbar uulch \flg. 2). r

Prior to the dlscovery of tln, the. iron-hsaring outcrops at the Upper Butler
had been orosvected by three shallow plts, those ‘at ‘the Lower Butler by three pits,
and those at the Meeke by one pit 10 feet,. deep. Iﬂ addltlon, some stripping:had
been done at the neefe and Dunton dep051+s. T a

In*November 1942, Mallery interested Dana Hogan, of the Hogan Petroleum
Company, in these properties. With Hogan's backlng, the surface was stripped at
the Meeke, Ipwer Butler, and Upper Butler dep051ts. Later 9 pits, each 10 feet
deep, were sunk. at 1ntervalS'of about. 50-feet along the Meeke outcrops and two -
50-foot 1nc11ned ehafts wmﬁh a’ totaI of 122 feet of drlft$ and crosscuts were ‘dug.

" In. tbe summer of 1944 the Uhltedlstates Bureap of Mines exolored the Méeke (s
deoosit by means- of: 11, dlamond dore-drill. holes ahd did: additlonal bulldozer work
at the Meeke and ‘Upper- outler deposits._ At thlS tlme, -Hogan, and Mallery drllled .
one exnloratorv hole. A _ g S

....

on: ub@ La Liebre- rangh aned by the: Tejon Ranch Company. Willard Mallery holds
aspermit: to operate the Meéke ‘and - Butler: properties, and he and Dana Hogan have a
prospecting permit op. the’ Crowbar Guleh and: Dunten prospects. The G"ay Eagle
'claim is on, oubllc land, and" is" held by Hogan and.fhllery bJ rlght of location.
”he tin’ productlon of the ‘Gorman district . (table 1) is limited to two ship- .
ments made from the Meeke deposit;: COns;stlng of. h_gh ‘grade : nodules gathered from
the surface and from the soil overlynng the. gossan.f

-
o’

Table *.. Tzn productloné/‘ Gorman dlstrlct Kern County, Callfornla
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' Datel' s Tons PerCent Sn . _=Impur1p;es
May, 1943 3.5 | ssest o[ T e .
'Der'a,mber, 1944 | 1.4 48.90 | S-0. 26 Pb-0. 03, Sb—o 06 AS20.20; Bi-0. 01
. : - | cus0,05, Zn-0. 05.

a]'Sold po MetaIs Reserve Company; Fresno, Callf.

., . : X R .4,'

Prgﬁious Invcstlvatlons

The tin deposits of the Cormar d’StrlCt have b"en emamlned by numerous
members of the Geological Survey durlng the recent period of orospcctlng. The
initial examination was made by;D N. Lemmon and .:C BatEman in Septenber 1942.

o~

Figure 2, Geologic map and sectlon of "the Gorman tin dlstrlct Kern County,
California.
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In February 1943 the Mecke and Upper Butler deposits were mapped by Page, assisted
by L. C. Pray and R. Porter, though field work was carried on at intervals from
December 1942 to May 1943.17 In October 1943 T. P. Thayer mapped the Crowbar
Gulch deposits. Between June and.September:1944 Wiese studied the district during
the course of a joint Geological Survey-Burcau . of Mines project at the lMeeke and
Upper Butler deposits. At this -time.the.Meeke -deposit-was re-mapped (Fig. 3) and
a reconnaissance map (Fig. 2) of tHe dlS rrct.waszmade using derial photographs
as a base, . R P S S . :
Members of the Bureau of Mincs v1sitcd and- samnled the tin properties at
various times from August 1942 to December 1944, and in the summer of 1944 a pro-
gram of core drilling and bulldozer exploratlon was completed under the dlrcctlon

“of Robert H Bedford

The wrlters are 1nd@bted to Mr W111ard Mallery ‘for his w1111ng COopcratlon
and 'did in the fiecld work and for much information- regardlng the previous work
done at these deposits., "Mr., Dana Hogan kindly made available much valuable assay
data, Miss Jewell Gldss, of the Geological Survey,: identified ludwigite,

.molybdenite, pargasite, vermiculite, and other minerals, and contributed to'the
report by her ‘helpful discussion on.tﬁe?origin ahdumature.of-theﬁdeposits.

GENERAL GEOLOGY
- The cassiterite-bearing depos*ts of the Gorman.dlstrlct are bodles of 1ron-
rich tactite or gossan replacing recrystallized limestone at the margins of ‘a.
granite intrusion (Fig. 29. Erosion has exposed: the granite in several places,
and a northeast-trending, north-dipping series of limestone, hornfels; ‘quartzite,
and sthist appear to form a thin shell, in most places only a few hundred feet

‘thick, resting cn the flat-roofed intrusive body.: The-outcrops :of:brec¢iated

white dolomite’ $hown on the map. are probably erosional remnants of a thrust sheet
which formerly extended over most of’ the .area- maopcd. In the valley, terrace
gravels cover the bedrock., : s e v

The mcta—sedimontary rocks arc unfossiliferous and their age is not known.
/belonb to the Béan.Canyon series, of' Triassic- and:Jurassic: age, - which

has mapped . in the adjacent Elizabeth Lake Quadrangle,.-. Most of the -
granitic intrusive rocks of this geologic province are believed to ‘be” of Jura551c
age. :

Figure 3. Geologic man, secblon, and 1sonetrlc dlaéram of Méeke tln nlne, Kern

County, California.

£/=Pago, Lincoln R., Meeke-Hogan, tin prospect, Kern County, California.
U. S. Geol, Survey Preliminary Map, 1943. SR

.g/ Simpson, E. C. Cecolobgy. and mineral deposits of the Elizabeth' Lake guadrangle,

Calif, Calif, Jour. Mines and Geology, vol. 30, no. 4, pp. 371-415,
October 1934.
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Rock formations - ..

Four main lltholog;c unlts‘ﬁere mapped 1n the dlstrlct* (1) granite;
(2) brecciated doiomlte° (3)° 1imestone, hornfels, quartz1te, and schist; and
(4) terrace gravels. On_the. detailed maps (Figs. 3,-5, 6, and 7) the different

_utypes of llmestone, hornfels, and quartz;te were mapped separately.

Brecclated dolomlte

Numerous patches of dolomite scattered overthe district are believed to be
erosional remnants of 3 thrust sheet. The dolomlte is -a white, fine-grained,
brecciated rock with many. 1ntersect1ng 03101te-f;11ed fractures, which weathers
to a characteristic rough surface. When freshly broken the rock has a fetid odor.

‘ Limestane,. harnfels,vquartzlte, -agd: schist

Medium- to coar" gralned recrystalllzed 1imestones, ‘interbedded with so
hornfels, quart21te; and. schlst, Crop out aver: much -of the area mapped (Fig. 2).
These limestones are. malnly Blue. to blulshrwhlte in color, but in places they are
bleached to light buff dr, white. At the margin of the granite the limestone has
been -altered to a whlte, flne-gralned rock with a sugary texture, and only traces
of bedding are indicated by a few streaks -of hornfels, Near the iron deposits
mich of the limestone has a brownish cast, caused by fine-grained iron oxide along
the cleavage planes and. crystal boundarles ©of: the ca1Cﬂte. A

e

Thin layers of hprnféls occur throughout the llmestone, and some members at
least 100 feet thick are, predonlnantly hornf,ls*, The hornfels is a finelylaminated,
greenish rock: made’ up. mostly of. garnet,- zoisite, and epidote, It is easily
weathered and crops oiit’ only 1n 2. few places, although small fragments persist as
float over long dlstanoes..”_ Cuh o Tire : B

" Thin laye“s of flne-gralned whlte to green quartz;te oocur in many places in
the limestone and are even more common 1n the hornfels members. At the MEeke ting .

marker in mapplng.

. v -
ra

In Juniper. Canyon, northeast of . the Meeke mane, there are small outcrops of
a fine-grained, greenish schistose rock whose relation to the limestones is not
known.,

.AL . "

Figure 5. Geologic map and sections of Upper Butler:tin prospect, Kern County,
Callfornla.

T PR L R e e R

Ficure 6. Gaologlc ran and secblon of Crowbar gu“ch tzn nrospect Kern County,
Californid. L
Figurc 7. Geologic map-of Lower Butler tin proespect, Kern-County, California.

PO - Y .



'y

118891

Granite

Granite probably underlics the entire area shown in figure 2 but it is
exposed only along Black Canyon and--Alamos Creek,.and as isolated patches north
and south of Juniper Cangon. --The: gontact between granite and limestone is
generally poorly exposed; for leaching and slumping of the limestone at the con-
tact is common., In most places- the contact.dips gently between 5° and 40°. No
fault ‘contacts between granite ard limestone were observed, although at the Upper
Butler and Meeke prospects the gran1+e appears ‘to have bnen intruded along pre-
existing faults. . . . : : . A

Most of the granite is a light colored, medium- to coarse-gréincd rock
consisting of approximately equal amoynts. of quartz and potash feldspar in-a
graphic intergrowth associated with perthite and anti-perthite, Misgovite, the
most common accessory mineral, is assqciated with lesser quantities of bioetite,
hornblende, and magnetite. Neat the contacts the granite is much finer grained,
and -has "an almost aplitic texturc., In places there arc coarser pegmatltlc
streaks of quartz and ’eldspar in an aplitic matrix. - «

The ooarscr-gralned parts of the granlte arc deeply weathered and furnlsh
fewer good exposures than the finer-grained facies.

‘ Structure A
The Gorman tin district is 2 few mlles east of the San Andreas fault and

between two branches of- the Garlock fault, These are two of the major structural
features of 'southern California, and as a result the structure .of the tin district

'is complicated:by many minor faults and associated folds., No attempt has been

made to work ‘out ‘the detailed structure of the district as a whole (Fig. 2),
though a major thrust fault which underlies the brecciated dolomite has been
mapped, The faults and folds shown on detailed maps, such as figure 3, indicate
the structural complexzty ‘of the entire district.

The major thrust fault strwkes northeast and dlps 59 to AO° SE. Outcrops
of brecgiated dolemite ((Fig.:2)--are the only remnants of the overthrust block.
Small.granite boulders found in the soil at the Meeke -tin deposit, uphill -from
any known granite outcrops, indicate that the thrust was post-granite in.-age and
that the overrldlng block moved northwestwavd

In the area 1mmed1ately adaacent to the Neeke deposit (Flg. 3) there appear

‘:}to be -three setg of faults: One- set, which includes the East fault, strikes

northwest and dips steeply. The:second set, also steeply dipping, strikes~west—

‘northwest, The third set, which includes the North fault, strikes east-northeast

and dips from-45° to 90° SE. Minor folding, probably the result of drag, is

A‘-commonly present ‘adjacent to these faults, although the rocks may have been -folded
.. prior to-faulting. S :
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HINBRAL D”POSITS

‘Although, the tin de0031ts of the Ganman dlstrlct are similar in origin, the
Ihdividual deposits dif fer widely “in size, shape, mineral composition, and degree
of alteration. The two largest, the Meeke and Upper Butler, probably contained
a large proportion of sulfides and have been weathered to limonitic gossans; the
smallér deposits are relatively uwnweatherfed. .-In:the primary ore,. cassiterite
occurs with scheélite, powellite, pyrite,chalcopyrite, arsenopyrite, molybdenite,
nagnetlte, epidote, tourmalire,  ludwigite,: amphlbole, garnet, phlogopite, calcite,
and ‘quartz, though not all of thése minerala-occur:in each deposit. As a result
of secondary alteration the sulfides:have -been altered to hydrated iron oxides -
associated with malachite, chrysécollaj: jarosite,:gypsum, chalcedony, opal,
cuprite, native copper, and.clay-minerals, -The:magnetite -is in part altered to
hematlte and the amphibole to chlorlte.

At the Meeke and Upper Butler prospects the cas51ter1te is in limonitic
gossan, indicating that the original ore contained a large proportion of sulfidg
though only a few relict nodules of massivé pyrite remain, The Lower Butler an
Dunton prospects are primarily magnetite-rich tactite deposits with minor quanti-
~ ties of sulfides, The Croibar Gulch-and Gray Eagle:rdeposits are tactite .

“characterized by fibrous to- radlaI’amphlbole with miner magnetite and ludwigite.
Apparently the cassiterite is‘'néot:as.closely assoclated with the magnetite as
w1th thn sulfide 'ard 51llcate mlnerals. : » o

The largest deposits are: less than 250 feet-ln length and 40 feet in width,
- and to date none hiave been proved. to! extendvdown dip.more than 150 feet, Most
are measured in tens of feet andfew:are large cnough -to' be worth consideration
as an economic operation,.- All the depdsits are very irregular in shape and
unp"cdlctable in depth. : R L T

The proportlon of ca331ter1te is- qnlte varwable both from.dep051t to deposit
and from place to place withinihndividual deposits, resulting in a wide variation
in the assay results. At the Méeke;ﬂalthough_specimensaweighing several pourds
assayed more than 50 percent tin, the main ore shoot contains only 1.5 to 2.0 </
percent tin and the average grade of most :of -the tln-bearlng rock is 0,1 to 0.5
pertent tin. R g . i

LR R S St IR

- The occurrence o,“tln in llmestbne rﬁplacement deposmbs has also been noted
in the Cima district: in'Safi-Bernardino .Countyy:Calif.’ Both:there and at Gorman
cassiterite is associated with-scheelite and sulfide minerals in deposits with
contact-metamorphic relationships. At the Meeke deposit the relict sulfide
masses clearly indicate that cassiterite was more closely related in the original
ore to the sulfides than to the magnetite, and it is evident that the gossan was
develoned by the weathering of sulfide minerals. The association of cassiterite
with amphibole, ludwigite and tourmaline was observed only in the Gorman area,
not at Cime,
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MINEU AND PROSP"C

Six groups of tin-bearing d60051+s have been recognlzed in thn Gorman
district., Only one, the Meeke deposit, ‘has-produced tin are of commercial grade.
Five others, the Dunton, Crowbar Gulch, Lowsr:Butler, Upper Butler, and Cray
Eagle deposits have been prospected only to shallow depths, At other places
along the margin of the granite small, scattered pods and lenses of. magnetite-
rich tactite have been found, and additional prospectlno might dlscover other
tin-bearing bodies.

Meeke tin mine

- The Meeke tin deposit is at an altitude of about 3,900 feet, cn a flat spur
halfway between Alamos Creek and Black Canyon, about half a'mile from the edge of
the valley floor (Fig. 2). It may be reached from Barnes ranch by dirt road
along the edge of the valley to Juniper Creek and thence over a steep grade to
the spur. A permanent spring, 1,000 feet south of the mine and about 250 feet
~ lower, has a f{low sufficient to supply a small mill or mining operations.

Mr, Willard Malle*'y discovered tin in the limonitic gossan at the Meeke
deposit in the spring of 1942.3/ Some years befare, the deposit has been pros-
pected for gold amd iron by means of a l0-foot plt and a small bulldozer trench.
In 1942 and 1943 Mallery and Hogan explored the property by bulldozing and by
sinking 9 pits, each 10 feet deep, and two inclined shafts, known as the East.
and West shaft, each about 50 feet deep. At the West shaft, 105 feet of drifts
and crosscuts were made to the north from the 23-foot level (Fig. 4) and an 18-
foot crosscut was driven south from the bottom of the shaft, A crosscut 23 feet
long curves southeast from the bottom of the Zast shaft.

In June 1944 the Bureau of Mines carried out an extensive stripping program
and removed most of the remaining overburden from the two gossan areas. In July
and August the Bureau of Mines, in cooOperation with the Geological Survey ex-—
plored the ore bodies at depth with 1,000 feet of core drilling, and at the con-—
clusion of that project, Hogan and Malle”y drilled another hole to a depth of
84 feet.

In My 1944, 3% tons of sorted ore containing 35.65 percent of” metalllc tin
was trucked to the Metals Reserve Company stockpile in Fresno, Calif. The ship-
-ment’ consisted entirely of high-grade residual boulders from the soil néar the
West ‘shafty In December, Mallery made another shipment of 2,770 pounds ef sorted
“‘efe 40 the Metals Reserve Companv. A small part of this was from near the ‘West

" .. shaft,- but most of it came from a layer of high-grade nodules in the soil near

pit:.: 8 (Fig. 3). This shipment contained 48.90 percent of tin (table 1). At the
-erd of 1944, ‘about 3 tons of sorted ore, estimated to contain 10 to 20 percent
of tin, was stockpiled,

3/ Mallery, Willard, Tin in California: The Dana Magazine, (Los Angeles,
Calif.), Part I, vol., 5, no. 1, pp. 8-11 and 18-20; Part II, wolJ 5, no. 4,
ppo 6"‘8 1944
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Geology and structure.--The Meeke tin deposit is in bleached, recrystallized
limestone about 200 feet from thé nearestdutcrop of granite (Flg. 3), but as
‘bleached limestone appears to océuf'oRly medr granite contacts in this dlst>1ct —
it seems likely that granlte underlles tha dep031t at a shalloL#depth.

The sedimentary rocks are’ cui byhat”ieast four ‘main faults and many smaller
ones, The East fault, the major structure, dips 709 to the east and can be traced
between limestone and hornfels for several hundred feet north of the mapped area.
South of the mapped area it passes under the brecciated dolomite and the thrust
fault. The block west of this normal fault hds moved relatively northward, per-
haps as much as 1,000 feet,

A second important- faultj the.North fault, strikes N, 60° E, and dips nearly
vertically, The north block ha§“moved ‘about 120 feet southwestward relative to
the south block. South of theé North:farlt:there are two smaller faults and many
small slips which also strike N. 609 E, 'and dip- 45° or more to the southeast,
Where these faults offset the 6ré body (Figi-3), slickensided surfaces show that (
the latest movement was essentlally horlzontal. :

Throughout the llmestone there is ‘a- strong set -of joints that strike east,
and dip 70°-80° S, Another series of-joints and small faults strikes N. 50° W,
and dips steeply. These frag¢tures are best ‘exposed northwest of the deposit, where
they of fset the contact between’the limestone and the overlying hormnfels.

The flat-lying dolomite thrust sheet (Fig, 2) probably extended above the
deposit only a few feet ‘above thé fresent-leémd surface. Rounded pebbles of granite
were found at several localities:between pit~5 and the East fault (Fig. 3) in
crevices in the bedrock beneath several feet of soil, As no granite is known to
crop out on the slopes. above, théserébbles ‘are regarded-as remnants of the
breccia at the sole of the thrust sheet, If this’ 1nterpretatlon is valid, the
thrust sheet must have moved relatlvely nOrthward. o

Mineralo -~Cassxter1te, ~,he ore. mlneral -occurs in‘dark brown grains and
crystals as much as one-half inch in diameter, but most of the grains are very (
small and cannot be seen readily in the gossan because they are obscured by iron
oxides., The cassiterite grains form thin stringers and:clusters in parts of the
gossan and limestone, and fine grains or. ctystals can.be found disseminated
through most of the gossan,  At:the’ surface of ‘the gossan boulders of cherty iron
oxide, as much as'5:feet in diameter,’contained irregulaf. streaks and. pods of
granular cassiterite ' This résidual materiial was hand-tobbed and shipped. Under-
ground, small veinlets- and pods:of gramlar:.cassiterite with fine-grained greenish
tourmaline oceur: in.essentially barren clay;" gossan; and limestone (Fig. 4).
Spécimens collected  fram these veinlets have aSSayedlaS"mMCh as 50 percent tin.
In thin sections of unoxidized material the cassiterite shows remarkably per-

fect color zoning and commonly appears as euhedral twinned crystals replacing
calcite, associated with magnetite, pyrite, epidote, and:garnet. The iron oxides
of the possan ore.are'lateyr than these minerals and are accompanied by secondary
cherty silica and calcite, Concentrates of samples cortain occasional grains of
chalcopyrite, arsenopyrite and galena., Scheelite and powellite are associated
with the cassiterite ores at pits 8 and 2,
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Cassiterite may occur in any of the varieties of iron oxide making up the
.gossan, which range from soft, clayey, friable varieties to hard clinkery material,
that may be light to dark yellow, brown,-red, or purplish red in color, Irregular
‘masses of magnetite and epidote, containing 11tt1e cassiterite, if any, occur in
%he limestone and hornfcls near pit 7 and northwest of pit 2. The magnetite shows
llttle evidence of alteration, though homatlte forms thin films along fractures,

Some of the tin ore in the north wall of the bulldozer cut: about 20 feet riorth-
‘east of pit 2 consists-of dark brown' gralns of ca581tor1te in a soft,: grceplsh
micaceous mass made up nr1n01pally of a potassiumrbcarlng vermiculite, Miss Jewell
Glass of the Geological Survey who studled :samples-of this materlal, says, . "The
wvermiculite is derived from a palc green chlorltc, the chlorite in part-at- least
ds derived from a bluc-grcen, pota551um~bear1na amphloolo, probqbly parg351te.; :
‘Other minerals present-are--calcite- (secondary) -gtrontianite, -zoisite; -magnctite,
‘nematite, limonite, and apatite. The rock is oxtremely altered, apparently as :a
result of the action of nvurothcrmal solutlons in 2 contact metamorphlc zone W
Material similar to this but containing a larger prOportlon of limonite was found
in drill holes 7 and 10 and in the underground workings on the 23-foot lcvel..j

A qualitative sp»ctrogrgphlc exum;naulon of ‘2 composite sample of gOSSan
orc from the Mecke deposit;: madc by the um_th-mmery Co. for thn Gcologlcal Survey,
gave the fOIIOW1ng rusults. : =

¥ajor conSulthont $n Lalclum, iron, R

m emes men e S

" Intermedizte constltuents: —:Slllcon, zinc

Minor constltuents ;r (ampunts,appr031mate)
l/:) Al
005% Sn, Mg
0.1% Cu, K, As, Ba
0.05% Sr, Ti, M, Na
0.01% W,"B, Sb, Pb, Mo
0.005% 1In, Cr, V,Be
Trace Cd, Ag

No zinc minerals were recognized at the deposit; they were probably masked by the

“iron oxides and clay. Only a small amount of zinc was reported in the ore ship-
“ments (table 1).

Size and grade of the tin deposits,--The two bodies of tin-bearing gossan on

the Meeke property are referred to as the West and East gossan. In general,

cassiterite-bearing rock is limited to these gossan areas, though cassiterite was

- observed in limestone at pit 8 and also on the 23-foot level of the mine (Fig. 4).

However, not all parts of the gossan carry apmreciable quantities of cassiterite,

‘The tin ore appears to occur in small: streaks, pods, or. msses scattered through

'Bossan that contains 11tt1e ca051+er1ue.

-?igure 4. Geologic plan and section,: 23-foot level; Meeke-tin mine.
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Table 2. Results of diamond drilling by the Bureau of Mines at the Meeke tin deposit.
Hole jInclina- Formations, Intervals in Feet Percent tin in gossan ,
Number| tion | Limestone {Hornfels]Quartzite]Gossan'|Core |Sludge|Weighted Remarks
1 550 0-84 None 0-10 feet ruble w1th spme gossan
' fragments,
2 600 0-99 None Brecciated limestone’ 100-116 feet.
"3 450 0-116 116-124 None A few thin veinlets of magnetite
" between 50 and 60 feet.
4 600 0-142 None -
5 500 0-81 None ,
6 600 40-66 0-13.5 13.5-18/0.08 | D.06 0.06 |Gossan soft and porous,‘varlegated
18-26 }10.02 | 0.05 0.05 |Traces of cassiterite in pannings
of sludge. :
26-33 (0,02 | 0,02 0.02 |A few irregularly replaced lime~
stone fragments.
33-40 |0.03 | 0.03 0:03 |Hard jaspery 11mon1te, cellular
at base.
7 60° 33.5-45 0-12 12-17 |9.10 | 1.82 2,33 |Variegated and misaceous’ gossan.
‘ 17-22 {1.81 | 2.63 2.47 |Mottled soft gossan, harder
toward bottom. .
22-33.5[0.75 | 1.46 1.37 |Mottled soft gossan.
8 60° 25-78 8-25 None No core 0-8, probably limestone.
9 60° 0-8, 25-52, 8-25 52-56 |0.06 | 0.39 Hard jaspery limonite, upper 3
inches cellular.
59-81 56-59 |0.17 | 0.25 Saft gossan with mlcaceous
: streaks.
10 9009 0-8,18-54, 8-18 54~-59 |6.13 Hard limonite, Sludge 52-59 had
66-88 1.36% of Sn. .
59-62.5]5.10 | 4.59 Soft porous limonite, flne gralned
‘ ! cassiterite,
' 62,5-66/0,06 | 1.12 Sludge possibly salted from above.
11 90° 0-14,30-59, 14-30 59,5-60}0,04 | 0.03 Interval 59-63 assayed; gossan
59.5-112 . ' from 59-59.5 only.
H-12/ 900 0-10,25-62.5,. 10-25 62.5-64| Not assayed. No cassiterite observed in core or
64-84 pannings of sludge.

a/ Hole drilled by Hogan an

d Mallery.
fee

Only 5 inches of gossan core recovered,



- .
M =

C. %

COn the surface, the Hest gossan 1s a hook—sbaped body which extends -about 200
feet westward from pit 6 and then about 75 feet northward to the North fault., It
has a maximum exposed width .of 40 feet, and lenses. out. at- either end.. ‘The initial

' shape of- the - “irary sulflde ore body was probabl" very 1rrﬂgu1ar in detaily. and

this ‘was 1ater compllcated by ‘the. solu+1on and collapse of llmestone, mlgratlon of
irén oxxdos, and’ faulting. AThe gossan. dips. gently northward and diamond drilling
"has’ 1ndicatea that' it lenses’ out. about l50 feet. down the. d1p. The. base:of the

- gossan is" exposed at a depth of 10 feet, in pits: 2,,4, 5,6, and -in the: Meeke pit.
U The West: shéft pa5ses through gossan contalnlng high: grade streaks-and -pods-of

~eassiterite and 1ntersects llmPstone at 23 feet, The drift. ont he 23=féot-level .
. follows the ‘base of’ bhe gossan eastward and -then turns northward:across gossan and
‘limestone (Fig. 4). These exposures and the results of diamond. drllllng 1nd1cat°

. that the maximum thlcxness of the gossan is about 25 feet..- &

One ore shoot of appreciable size was partially outllned by diamond drilling.

This ore shoot is in a northeast pitching synclinal fold at the extremc west end
of the West gossan, It is probably less than 30 feet in length at ‘the surface
and my average about 8° ’eot in thickness for 120 feet down the dips Pit 2 is at
the upper end of this ore shoot and drill holes Nos. 7 and 10 eut It at. depth.
(Table 2.) ' Drill hole 7 passed. -through 21.5 feet and hole 10-cut 11 feet of ore.
Drill holes Hos., 9 and 6 may delimit the south edge and drill holes Nos. 11 ‘and
H-1 appear to approximate the north edge of the ore shoot. There has been no
systematic sampling of surface erOSureo to outlinc this ore body and to.determine
its grade accurately. One pamp ¢ (IRP-27H-43, table 3) representing the upper 4
feet of orc shoot, contained O, 8.ncrc0nu of tin, according to- spectrographic
“-analysis. Two sanplns (LRP-4H and, 5H-43, table 3) from.pit 2, represcnting 4.5
feet on the footwall of the ore shoot, contained 0,35 and 1 03 percent of tin;
-weighted average®0.63 percent. . Ind1v1dual assays of cores and sludges from. diamond
drill-holes 7, 9, and 10 in this "shoot showed 0.06 to 9.10 percent: metallic tin
(table: 2) Welghted averages . for. short 1ntcrvals might be on the order of -5 per-
cent, but’ it is estimated thqt the. en+1rc ore. shoot ras.described-above averages
betwcen 1 and 2 percent tin.., Thc Bur au of. Panes estlmatbs from: diamond~drill
hole data that there is 1, 440 tons of ore, contalnlng 1. 68 pprcent of metallic
tln, in th.s ore shoot, S e e . .

The remalndﬂr of the West gossan contalns small scattnrbd vods and str aks of
‘High-gradé tin orc which have been observed at. intervals along tht outcrop from
pit 2 to pit 5; some orc was shipped from surface debris at pit 3. ngb-gradp
pods and streaks have been observed underground in.the.West 'shaft and at three
placcs along the 23-foot level drift (Fig, 4).. Such scattnrcd ‘pods-cause “the
“'results of sampling to’ bp very érratic and consequuntly accurate estimates ‘of
‘grade’ arc 1mp0551blc. 1m“lns taken from the walls ‘of the-shaft by the Geolegical
- Survey and the Burcau of Mines rangvd from 0. 12 10 ,2,85 pbrccnt tln, umd the .-
operabors Obtdlnud samplﬂs ass3 irdg as hlgh as 19 percent.. : Lt

Suf*lclent sampllnv has becn dOn; to show that. the bulk cf the’ gossanv exclur
‘sive of’ thc stroaks and pods of orc, carrics little tin. Table 3, givihg the' '
restilts of sanpllng by both the Burcou of Mines and the Gcoloolcal Survey shows
that many of the samples contained less than 0.1 ¢f 1 percent tin. This figure
is cxceeded only when high-grade pods arce cncountered. The small size and richness

11
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of these pods prdbably accounts fOr most of,the apparent dlfferenccs in sampl*ng
by different people. For ‘cxample, tlie hlghcst assay.. obtalnbd by the Bureau of
Mines in sampling pits 2, 3, 4, and 5 was 0,04 percent. of tin. Yet a- -23-foot
channel sample cut by Page in pit 2 contained 1.03 pcrcent - Mallery's comp051tc
g*ab 'sample of the dumps of these pits contained 1.2 percent. ‘ . )

The Bureau of Mines sampled the west wall of the drlft on the 23—foot level
_at 5-foot intervals. Fourteen of these samples contained less. than.0.09. percent
“of "tin; one-contained 0.32 percent. Geological Survey spectrographic analyses of
splits of these samples showed less than 0,04 percent of tin. The west fork of
the drift was not sampled, but panning showed that the gossan contained onlya
" trace of cassiterite. In limestone, near the face of the east drift, a-streak of
eaSsiterite with tourmaline and micaceous minerals, several feet long and oner
elghth to 3 inches wide, assayed up to 50 percent of tin according to Mallery.
Another veinlet of similar mineralogy is-exposed in the back of the drift: 45-feet
from’'the shaft. A third veinlet rich in cassiterite was observed in limonite-on
the east wall of the drift. These veinlets were not 1ncluded in the Bureau of
hlnes samples from the drift. . ) L
o The East gossan is irregularly lentlcular in shape .and ‘is connected with .the
gossan at’ the East 'shaft by'a small body of magnetite. It:is 100 feet long and
-as mnch as 30" feet ‘wide. Like the West gossan it dlps gpntly northward, shallow
fdlamond -drill’ holes berieath theé gossan penetrated only barren limestqne indicdting
i ‘that 1t)probab1y extends no more than 10 or 15 feet down the dip (Fig.:3 and
table 2 -

High grade ‘ore was observed in both limestone and gossan in pit 8. One
channel sample across limestone (table 3) assayed 2.43 percent tin over a length
of 3 feet. Below this llmpstone another sample in limestone, 1.7 feet long, was
‘shown by ‘the’ spcctroscqpe no ‘contain much more than 1 percent .of tin.. In.tha .
-surface-debris just south and west of this pit Mallery recovered.most of the ore
for kis “Docember’ 1944 shlpment which assayed 48.90 percent tin. - On the surface a
band of ca831ter1te—rich gossan cxtends from pit 8 westward nearly to the collar
of drill’ holﬂ 3., Thls exposure is: 35 feet long and 10 feet wide, - It is-eStimat
that this ca551tcr tc—rlch /gossan may contain 2 percent tin, but the rest of the
gossan probany contalns O 1 porcent or less of tin. ) -

There are three areas’ from whick ‘placer tin might be obtained: (1) the soil
between the Meeke plt, pﬂt 3, and the arroyo, (2). the 5011 for 300 feet down the

500 feet southeast of the nlne WQrklngs.
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