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GRAVITY SURVEY
SILVER BELL WEST PROJECT
PINAL & PIMA COUNTIES, ARIZONA

FOR
PILLAR, LOWELL & ASSOCIATES

SUMMARY :

A gravity survey conducted in the titled area indicates
that the major part of the area of interest occurs over a deep
alluvial basin. We estimate that 5000' to 10,000' of alluvial
fi11l occur in this basin.
| A narrow zone of shallow bedrock occurs southwest of
exposed pre-mineral rocks in the West Silver Bell Mountains.
Large areas of shallow bedrock may occur between the Slate

and Sawtooth Mountains and east of the Santa Rosa Mountains.

INTRODUCTION:

A gravity survey was conducted in the titled area during
the period May 2 - May 13, 1977 under the direction of Scott P.
Rogers, geologist. The interpretation and report are by Robert
E. West and W. Gordon Wieduwilt, geophysicists for Mining Geo-
physical Surveys, Inc. Approximately 390 gravity stations were
observed.

Rocks exposed in the survey area include Precambrian gran-
ites and Cretaceous andesites in the West Silver Bell Mountains;

Tertiary volcanics and intrusives and Quaternary basalts in the

| MIRIRE)
| | geophysical surveys




Sawtooth Mountains; Precambrian schists, granites, and sedi-
mentary rocks, Paleozoic sedimentary rocks, and Cretaceous
volcanic and sedimentary rocks in the Slate Mountains; Lara-
mide intrusives, schists, and granites in the Santa Rosa
Mountains; and Quaternary alluvium in Aguirre Valley.

The purpose of the survey was to delineate areas where
shallow bedrock occurs in an alluvial covered region that Ties

between the West Silver Bell and the Slate Mountains.

INTERPRETATION:

Bouguer anomalies decrease from about -75 mgal on exposed
bedrock in the mountain ranges to -98 mgal in Aguirre Valley.
This decrease is caused by large thicknesses of low density
alluvium in Aguirre Valley. We estimate that 5000' to 10,000'
of Tow density fill may occur in Aguirre Valley if the density
contrast between alluvium and bedrock is 0.4 to 0.2 gm/cm3.

The pattern formed by the Bouguer anomaly contour map
suggests that northwest and east-northeast trending normal
faults have dropped bedrock down in Aguirre Valley. The loca-
tion of these faults is shown on the interpretation map. These
locations were determined from Bouguer anomaly profiles A'A'
through FF'.

The northwest trending fault that separates deep alluvium

to the southwest from shallow bedrock to the northeast in the

West Silver Bell Mountains is well located by this survey. We

MiRiRg)
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are less confident about the position of the other faults
shown on the interpretation map. Additional gravity lines
run perpendicular to the strike of these faults would help to

establish their Tocation more accurately.

SURVEY PROCEDURE:

A LaCoste and Romberg, Inc. model G geodetic gravity meter
(#325) was used for the survey. This meter has a reading accur-
acy of 0.01 mgal and a drift rate of less than 1 mgal/month.

The gravity survey was tied to the Toltec, Arizona base
station of the Arizona Gravity Base Station Network, and the
Mining Geophysical Surveys, Inc. base station. The Toltec and
MGS bases have observed gravities of 979393.579 f.014 mgal and
979251.706 f.021 mgal, respectively.

Latitude, Tongitude, and elevation were obtained for each
station from 15' U.S. Geological Survey topographic maps. Con-
tour intervals for these maps vary from 25' to 40'. Both the
Silver Reef Mountains and Eloy quadrangles were surveyed using
plane tables and elevations picked from these maps may be less
accurate than elevations picked from the Vaca Hills and Santa
Rosa Mountains maps. Scatter in the Bouguer anomaly profiles
indicate that elevation errors are usually less than 11'15'.

The gravity data were reduced by computer using standard
gravity corrections. Linear drift corrections were applied to

the field data after tide corrections had been applied. Latitude,

MIRIRE)
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free-air, and Bouguer corrections were made on the observed

gravities.

correction,

A density of 2.67 gm/cm3 was used for the Bouguer

Terrain corrections were not applied to the data.

On May 12, 1977 a 3 mgal tare occurred between gravity

measurements at stations 18 and 19 on Line 10.

The data col-

lected prior to the tare was saved by tying station 18 to the

Toltec base station.

May 27, 1977

Tucson, Arizona

MiRIRE)
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Respectfully submitted,

RE Waat [
SHAT
Robert E. West
Geophysicist
s 0y 7
/{/zﬁeﬁézﬂéuﬂ
W. Gordon Wieduwilt
Geophysicist
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January 13, 1959

Dr. Ian Campbell

Department of Geology

California Institute of Technology
Pasadena, California

Dear Ian:

I am disgatahing to you by parcel post a package containing
six rock specimens together with two thin-section as follows:

#508 - DDH5039 @ 327' - igneous (thin-section)

#509 - DDH5O41 @ 235' - igneous

#60+ - DDH60O0O8 @ 64' - igneeus

#605 -~ DDH6011 @ 103' - igneous

#606 - DDHEO1S @ 96' -~ igneous
#C-31-1 Churn Drill Hole C-31 @ 450' - Arkose (&1n»§§et1m)

You will note that, with the exception of the last one, all
the specimens are from the deeper levels of the mine and ali are
presumably of igneous origin,

From the thin-section, Kennison has ten vely classified
#508 as "dacite porphyry". This is from a hole drilled vertically
dowawaré from the eastern section of the 500 level and hence the
specimen came from a depth (below surface) of about 827°,

#509 was classed as "rhyolite porphyry" by Kennison, It is
from a vertical hole loecated at the east end of the 500 level., The
specimen is from 2 depth of over 700' below surface and about 175¢
ENE of No. 508.

#604 was from 2 hole drilled ineclined down into the footwall
by the Pima Company. It was identified by other petrographers as
"gquartz monzonite porph « It was from a depth of about 635' and
was apparently from a dike as the hole passed completely through

*

EKennison logged #605 as "rhyolite porphyry". This is from a
horizontal hole drilled to the footwall on the 600 level and is
about 250! southwest of Spee., #604,




#606 is from a horizontal hole toward the footwall drilled
near the west end of the 600 level. It is about 250! west of,
and at the same elevation as #6095,

lione of these five rocks resembles our typical albite szenite
from the eastern part of the mine workings and we are tentatively
agsuming that they are from entirely different and probabagﬂynnngu
er intrusives. However, with "gquartz monzonite porphyry}j "dacite
W, and "rhyolite porphyry", the porphyry roster is becom-
n{ rather crowded and I am hoping that we can correlate some or

all of them and narrow down the field a bit. They seem to be re-
latively fresh and we trust they won't be diffienlt from the
petrogenetic standpoint.

No. €C«31-1 is from a churn drill hole some 600! east of the
mine workings. We apparently are "lost" in the geologic column
here, The entire hole has been in a siliceous arkose (or arkosite)
resembling the Red Hill material and our dark, impure hanging-
wall arkosite of X Cut 43, Since Kennison had made the thin-sec-
tiony, I am sending it along for your opinion and comments,

I trust that you are entirely recovered from your laryngitis,

With best regards,

Sincerely,

K. K. Welker
KEWe jm




January 19, 1955

Department of Geology
California Tnstitute of Technology
Pasadena, California

Dear lan:

/ i sent you yesterday b{ Pipst elase mail the
six thin-sections which you had left with Kemmison. I
also included two other sections made by Kennlson reé-
gently, One is a nphyclite™” from the northwest section
of the mine and one 1s a nsi1tstone?" from the Dalsy
mine, which adjoins the Pima on the west,

Currently we are calling our notorious” hang-
ingwall formation pyroclastie®, John found e specimen
in Crosscut 43 E that shows very clearly the clastie
nature-angular fragments of over 4", However, some
specimen still look megascoplically mueh like quartzite,
snd others suspeciously like rhyoli te., We may be deal-
ing with some kind of a voleanie pile with interealated
flows, tuffs and sediments.

Sincerely,

K, K. Welker
KEW 3 jm




s on C ~-Pi 'hin i

508, DDH 5039 @ 327! = In thin section this rock shows a strikingly

porphyritic texture, with phenocrysts of quatz (many of thenm
resorption rounded) up to 4 mm, in diameter, and rectangular pheno-
crysts (many showing albite twinning) of sodic plagioclase up to 2 mm,
in diameter, set in a fine-grained groundmass oconsisting of a mosaic
of quartz and feldspar grains averaging only 0.03 mm, The groundmass
feldpar is not twinned, but it is -~ like the phenocrysts -- a feld-
spar of low negative relief, and thus might be either orthoclase or
albite. The phenoecryst feléapars are rather considerably sericitized.
8ince the groundmass feldspar is not altered, it is probable that the
two feldspars are of different compsition, and that the groundmass
feldspar is thus more probably potassie. A few local concentrations
of opaque grains and of sericite-chlorite aggregates suggest the for-
mer presence of z ferromagnesian mineral, probably biotite. Apatite
is sparingly present, but occurs in grains up to 0.1 mm in diameter,

The petrographic classification of this roek hinges on the na-
ture of the groundmass feldspar. If this is orthoeclase, the rock is
c¢learly a microporphyritic rhyolite; if the groundmass feldspar 1is
sodiec plagioclase the rock could still (according to some authorities)
be designated as rhyolite; but soda-rhyolite or %no extra charge for
these!) such names as gquartz-keratophyre or beschtauite would be more
precise,

€=-31-1 Churn Drill Hole €=-31 @ 450' ~ This section, although cohsist-

ing of a wide variety of grain size (0.01 mm to 1.0 mm) never=-
theless has a distinctly clastiec (possibly pyroclastie) aspect. The
two major constituents are quartz and feldspar. Quartz makes up nmost
of the larger grains (these are angular, with frayed edges), as well
as about half of the fine-grained groundmass material, and It is also
present as a vein-filling %tageﬁner with 2 small amount of carbonate.)
The felspar is of low negative relief and is probably orthoclase or
albite. It is for the most part cohfined, to the groundmass, altho a
few vaguely lath-shaped larger grains suggest former phenocrysts or
pessibly fragments of a feldspathic rock., 8Some of the feldspar 1s
slightly seriecitized, and there are also local concentrations of seri-
cite within the section. Apatite, in grains up to 0.05 mm, is rela-
tively zbundant. Opaque grains (magnetite and sulphides) are widely
disseminated. Traces of zircon are present,

Certainly this roeck can be correlated with the "arkosite" or
FRDK series. In compcsiticn it is an arkose; but in texture I doubt
that it should be so classed., It would seem more plausible to assume
a rhyolitic pyrcclastie which had undergone some silicification, and
possibly other alteratien, for the origin of this rock,



Notes on Cyprus-Pima Thin-Sectiors

Nos. 509, 604, 605, 606 and "Paisy 301" and "3015 at 7un,

509, DDH 5041 A 235' - This is a microporphyritic igneous rock, com-
posed of phenocrysts (up to 2 mm) of quartz and of twinned pla-
gioclase (about oligoclase in composition), set in a relatively coarse
and relatively even-grained groundmass likewise composed of quartz and
feldspar, The groundmass feldspar is untwinned, and of lower index
t&g? t?o feldspar phenoerysts and may well be orthoclase (could also be
a ta. :
: .~ The plagioclase and the guartz phenccrysts are present in ap=-
proximately equal amount and together make up 20-25% of the section.
Both ocgeud in grains of about the same maximum dimensions. The plagio=-
clase is euhedral to subhedral; the quartz, subhedral to anhedral.
gericitization of the plagioclase varies from fant to rather strong.
Some sericite is also irregularly distributed in the groundmass, One
grain ®f zircon, 0,03 mm in length, was noted.

The groundmass texture of this rock is distinetly coarser than
that of the average extrusive rhyolite; but it is not anything like so
coarse as the texture of the average granite or quartz-monzonite. On
texture, I should class this rock as a hypabyssal type (i.e., dike, sill,
or very small stock), rather than as an extrusive or plutonic type,
The naming of the rock calls for borderline décisions, both with respect
to the texture, and with respect to the compssition. Following A.K. Wells
general recommendations for hypabyssal rocks, I would be inelined to
call this rock a porphyritic micrograrite (implying that it is transition-
al between granite and rhyclite), and if the groundmass feldspar turns
cut tobe alblite, you can prefix'%albite" or "scda" to the nanme,

And -~ %é”just might be a pyroeclastiel

604. DDH 6008 @ 64' - This roek is clearly a breccla -- though of

just what type is problematiecal, In this connection, it might
be worth while secticning and studying samples from the unites immedi-
‘ately adjacent to what was interpreted as a Bdike" in the drill hole
log.

The @ajor minerals are quartz and alkali feldspar, A few grains
of the latter show albite twinning; all show gericitization to varying
degrees. A few flakes of chlorite are present, probably as an altera-
tion of original biotlte.

Texture changes are abrupt, even within the thin-section. In
one area, for example, grains wili average 0.2 mm in diameter; while
in an elongate (the shape is vaguely suggestive of bedding) area im-
mediately adjoining, the grains will average orly 0.02 mm, Most grains
are highly angularj many grains suggest clastic outlines; a few suggest
phenoerysts.

of the various possibilities, I lean somewhat to the idea that
this is a pyroclastic breccia, and in this case, I would call the rock
a rhyolitic tuff-breccia., It might be a fine-grained breccia of sedi-
mentary accumulation, in which case it would come nearer than anything
I have yet seen from this area, to being an arkosite; and 1t could be
called a fine-grained arkosic breccia. And -- just to make things more
difficult -~ I cannot exclude the possibility that this might be a tec~
tonie breccia, for if you had a rock like Wo. 509 (for example) close
to a major fault zone, this 1is exactly what you might get.



605. DDH 6011 @ 103' = The bulk of this rock consists of a very fine-

grained mosaic (0.0l to 0.02 mm) of gqugrtz and alkali feldspar
the latter predominating. Scattered through this groundmass, and mak{ng
up perhaps 104 of the sectionj are patches of guartz and of plagioclase
which in some instances vaguely, in other instances more definitely sug-
gest phenocrysts (or phenoclasts). The plagloclase rarely shows any
twinning -- possibly as the result of alteration. Sericitization is
slight to mo@lérate on the feldspars. Quartz veinlets are present, and
some of these are not unlike fragmental gquartzite grains in appearance
and conceivably might have this crigin. Apatite, in grains up to 0,05
mm, occurs sparingly. :

In composition, this rock is very similar to ¥o. 509. The tex-
ture here suggests a fine-grained pyroclastie, and I would be inclined
to eall this rock a rhyolitic fuff,

606, DDE 6015 @ 96' - This rock has distinetly the appearance of a

fine-grained clastic, The major minerals are again'quarbx and
alkali feldspar, with minor amounts of -- but widely disseminated -=-
sericite; also traces of zpatite, zireon, biotite, and opagues. The
large quartz grains in the section seem to be the rasult »f secondary
silicification and veining; but there are numerous fairly equant, and
occasionally slightly rounded guartz grains about 0.07 nm in diameter
scattered through a very fine-grained (0,0l mm) matrix of quartz and
alkali feldspar which makes up the bulk of the sectior,

I think it rather likely that this is a pyroclastie, and I would

designate the rock as a rhyolitie tuff,

®3015 at 74" - (Kennison thin-section). The section is composed almost

entirely of quartz and feldspar, with gquartz considerably pre-
dgminating. The feldspar (albite or crthoclase) is only slightly seri=-
citized.

There is a marked disparity of grain sized in this section. A
few quartz grains peasure more than 3,0 mm, and from this grains range
down to many of extremely small dimensions. This is not the textural
pattern than is ordinarily found in a volcanic porphyry and 1is perhaps
best explained@ by assuming the roeck o be a pyroclastie. In this re-
spect the somewhat resorbed and frayed edges of some of the larger guartz
grains are a vit anomalous; since this feature is more suggestive of
magmatic reaction. On the whole, however, I would eddss this rock as a
rhyolitic tuff.

"Daisy Mine 301" - (Kennison thinssection). This ig on extremely fine-

grained rock, in which perhaps 90% of the grains average less
than 0.005 mm. Indeed, the only larger grains are those in secondary
quartz veins, of which many are present in the sectiom,

The dominant winersl is alkali feldspar, followsd closely in
amount by quartz, a little &f which occurs in relatively large clastie
grains while much occurs {intermixed with the felspar in the groundmass.
Sericite is widely distributed in tiny spicules. Apatite is sparingly
disseminsted, ih grains up to 0.02 mm. Carbonate and a few feldspar
veinlets are present, along with and also separately from the guartz veins.

In its fine-grained texture, I agree that this rock could certain-
ly qualify for a "siltstone”; but the preponderance of feldspar is at
least most unusual in an cordinary silssteme. 1 should therefore be more
inclined to regard this as a pyroclastic, and to call it a fine-grained
rhyolitic tuff.
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1. W Surface., Surface exposure near Red Hill a couple of thousand

east of mine workings., A medium - somewhat lar-grained rock,
composed of gquartz snd low index feldspar in approximat g equal amounts,
Some of the gurartz is cshattered and possibly brecciated. ﬂm of the
feldspar is altered to a mosaie of fine not unlike chert, except
that ! n&ox is relatively low, Possibl ents alhitizatim‘! or
argillization? Absence of dark s is notable, A little irem stain-
t“u oem:, suggesting former presence of a few femags., Some leucoxene?

present.

301. W‘ 300 level Bast Drift @ 55' West of Pt. 3028, This rock is

a fins-grained intermixture of diopside (possidbly some epidote alse),
and mmte with locally some veins snd matrix material of a low biro«-
fringen letr negative index materiasl that mgnts alkali feldspar, No
Qs s 1}1“11;: identified as such, Roek could be contact metamorphism of
a siliceous dolomite,

303, ' 300 level Bast Drift @ 10' West of Pt. 3028, Section is

very fine grained material, c¢luded with iron-stain and ¢lay? It
contained some diopside and carbouate and low index feldspar-like mineral,
as in the preceding section. One nm.il garnet noted,

30k, [remo: ornfels. 300 level Bast Drift @ Point 3033. Most of the

: stn of a fine-grained, decussate pattern, aggregate of
tramlite. A few bands of diopside? are present., Opagues, probably sule
phides, oceur chiefly in the tremolitle zones, A low index, low biref,
ninm-ai is present as part of the matrix of the tremolite,

308, 300 level Sast Drive @ 33' Bast of 3033. The buil of this sectim

consists of a very fine-grained aggregate of a low-birefPingent
negative index mineral - possibly secondary albite, or an argill {o
product, Nests and pntches of carbonate occur; an é veinlat.a of quartz.
Also flakes and wisps of sericite? Under high vower, some groins suggest
clastie vecurrence,

This rock is indeterminate, Might be an ergillite; might be an alters
ed igneouws rock (argillization or albitization),

310. .;jw;, bmdd , Pals
' 4 medium, to even coarse gzrained mixture of dio

gide aaﬂ gamt w:lth some matrix of low biurrmgmt low index felds

This is faint 1m-stain1ng and some kaolinelike elouﬂing over much © h'

section, The section givu an impression of local mierofracturing, and of

garnets and diopside somewhat squeezed and/or drawn out in irreg ar hands.

311, Que riz-tremolite hornie 300 level, Shaft X«Cut North. Fragments in
pceia, S ts m? Most of the section consists of a fine-

-

»

;rnimd 1nteu:lxture of guartz and tremolite., The guartz gram% especlally

some of the slightly larger ones, appear ¢lastiec; but whether cataclastic
(due to proximity to faulting of the mk) or sedimentary-clastic, is ale
most impossible teo say, The latter is pa 111 tly more probable in

- view of the relatively uniform grains size (ca, 0,03 mm)., A few garnets
of about this sizé also, were noted, Rock could 'be metamorphosed equivaient
of a marl, or galcarsous siltstone,

300 level East Drift @ 75' East of 3033.Face
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300 level. Shaft X-Cut 1#' South of Ventilation

Along a nl.ip in clay garnet zone, The section consigs
uainly ot rim-zmim dd. y with some veins, and loeally a matrix of
carbonate, A few small o:r arnet are sent.

- at about 2% adg
'501 hly altere neous ? rock??, hoa level East X-Cut 438 ﬂ 29' South
i +OLE o of the section consists of a very ﬁm;gra :
e ot a low bircfrintmt low negative index mineral: albite?
possibly argillization? There is perhaps as much as 5% of blaaemd biotite

present. Also & surprising number of smn, euhderal aputito gréim, and
one or two zircons were noted., Somewhat iron sta

at abwt 27 or 3" in from edge

402, 400 level Fast X-Cut 43-8 @ 32&! South of Pt, 4046,/ On the whole,

this section is rather sinihr to the preceding, but gives the im-
pression of being evem more deeply altered. . tite, however, oceurs in
some larger grains, and is more abundant than %01. ‘The graund mass
matrix has a more. étrmgly negative index, Bilotite is more thoroughly
bleached, and is less abundant than in 401, One zireon noted, BSection 1s
veined b,y iron-stained, partly opaqum mterhl - not .'umat:!.1’1@&«p Roek il
possibly ignecus.

403, g, 400 level Bast X-Cut h3.-s k) 37«}' South of Pt, ho% At

abou ' fpom south edge, The section shows numerous guartz miero-
phmaemts, a Tew with charscteristic resorptionerounding, Very scant
microphemrysts of sodie plagioclase, The groundmass is fine-grained to
very fine-grained (possibly éovitrifie&?), and has an sggregate index just
below balsam, A mumber of highly iren-stained areas mggest former femag
{biotite?) microphenocrysts.

Whether or not this rock was pyroclastic is alacst in:po gible to zuess.

405, 400 level Fast X-cut 43-8 @ 57' South of Pt, &0%6 The groundmass

of this rock iz 2 very fine ogramed argillic? mosaic of a low bire-
fringent, low index minerals, af medium graimed quartz and of car-
bonate are common, Some sericite is present, also a little apatite,
There are faint su gestions of gz mierophencerysts (suggesting & rock simi.
%i.r gc; %03) but these might equally well be the result of aee-ondm siliecis

ca en‘.
ecific dotamimtim of this mck 13 inpossiblo. Best mss might

a Mgh tl’certd dgneousrock,

406, hoo Mvel ’s&x.mt &-3~s abaﬁt 3‘0‘% of Pt Heat e: m

g -4 . low t?mw ‘ argillie?
l. There i i M‘ amount 5 to 1@# of buaq!mt bio-
t: to, vely large remnantsj also a little apatite, There
are o fow wggestim t tmi) of" mdimagraimd feldspars Veinlets
of partly opaque, iron-stained edrbonnta? are present, '

Likliest guus fo¥ thi: rocks igmeua, pusibly even intrusive igneous,

';;:-4




«3e

407, Siltstone. 400 level, Wl W-X-Cut N, @ about 46' South of face, Silte
stone? Most of the section is a very fine ga&ma mixture of quartz,

feldsper?, sericite, biotite (bleached)?, chlorite, Somewhat 1y

di_:mimicd (in e bands) are slightly large, obviously clastiec guartsz

grains { a few suggest resorption rounding). A small amount of quarts,
and carbonate veining.
Rock possibly might be a pyroclastiec; siltstone considered more likely,

jyenite (a 1te?)? DDH 4039 @ 97' (Syenite) The major portion of

: section consists of medlume-grained, negative index feldspar with
positive optical sign, thus suggest albi%a& but it is notable that it is
wholly without twinning., There is extensive dissemination (nct velning) of
carbonate, Alse a good deal of hi{hly bleached biotite in medium-grained
flakes, Mo guartz found. A very little apatite,

409, DDH 4036 @ 130'-150' (Probebly not igneous(Hornfels-apatiti)
gest component of the section was not specifically identified, It
is in equant to prismatic colorless grains, fihe-grained, very low bire-
fringence, very high index, parallel extinetion?, negative elongation,
Indoerasd (possibly a:aatlto??). Mixed in are ﬁlcaehad biotite areas,
merging into iren-stained, sémi-opaque, unidentified portions of the section,

%01. Diopside~zarnet hornlels, 500 level, 92«E X«Cut South at face, Cone
taet of clay garnet and serpentine rocks, The bulk of this section
consists of very fine grained, to fine gm‘zmé diopside in a granular maic,i
with some greenish garnet (grossularite?) Some carbonate veins,

502. Diopside hornfels, DDH 5032 60'-95' (Calba "Casi™) (Diopside hornfels
' sin >01( guaer? contact) This section is very similar to the
eccdingl gxeept that: (1{ no garnet was notedsy (2) diopside is in a

der size raxnge, from very fine grained to almost coarse, and some is in
faneshape! aggregates; snd (3) carbonate is in lesser smount and mostly in
local patchas, rather than in veinlets,

503, W, 500 Level B @ 42 W of 05034 This is a medium grained
rock, somewhat shattered (brecciated.) and is composed very largely of

untwinned, relatively fresh sedic feldspar (negative index against balsam

optically positive). Some carbonate is present in the shatter cracks, a

in veinlets and patches, Small euhderal grains of apatite are relatively abv

abundant, Bleached blotite and sericfite, which may be related to it, are

fairly sbundant, Some rutile? prescnt, ILocal iron-staining.

5o, Near & Face 500 level drift (probably igneous) Highly altered rock,

It consists of a colfused (as to texture), f ained aggregzate of
vhich the major component seems %o be a low ia&ox feldspar, probably albite?
together with considerable gutly bleached blotite, sericite, and loeally,
corbonate, Some of the albits? oceurs in "flamboyant” vein structure and
iz clearly secondary., Conceivably some of the groundmass albite? might be
primary, altho this seems unkikely. There are a few tiny xls of zirecoy,
alsc a very little apatite., A lot of leucoxene?

This may quite possibly be an alteration of an igneous rock, Arkosite
soemns 2 bit doubtful, in view of the relatively large amount of bilotite
present.
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M.W"mu arnet" The bulk of this section consists of
coarse units of an almost uompu garnet, within which are

lesser amounts of diopside as fine-granular inclusions, and a smill amount
of carbonate, The garnet is considera rraet.md am! along fractures
occurs a dark-brown, almost opagque material, with gmishowmte reflection,
surgesting lmcmno?

31k, DBR 302%, at 354!, Carnetite (garent hornfels), This section is ale
t wholly of garnet, which from its greenish color in the hand

speei anc‘ is probvabl: 1argoly grossularite. M¢refractnrn are abundant,
small veinlets are mn.a with carbona mlphidta, and - to a

saa"u amount - viﬂx an iron oxide mhah gne
This rock bealongs in the eu* {ammie «rias, and correlates
most closely, composition-wise - with llo. 601,

409, Phosphate roek? Because of the surprising and somewhat puzzl
mineralogy revealed in the first section ecut of this specimni?x“epom
~~, @d in the notes of November 23, 1954) a new section was cut from a dif-
ol ramt plece of the core. This confirms that the first section quite pro-
' belongw with this roek, The new section, fortunately, provides a
arge erystals of the undetermined mmoral and one of %heso blded
a rathar poor interference figure which sntricad however to
suggest that the mineral is uniaxial, and opticially nega%ﬁ.w. s ine
formation, tosether with some detominatwm made on cruched gm&m in
jmmersion oils, practically confirms that the gajor component of this rock
is apatits. & occurs in grains ranging from a few microns in dlismeter to
some as much as 0,2 mm, A few carbonate veinlets are present and some
earbonate may occur as a sort of sroundmass mesostasis, Also present eos

a sort of mesostasis, 1s a very rino-graimd, mz:rW' %..

fringent material gestive of iron-stained, g
its orgin is puzzling, The most likely

may be altered biotite alse occnr.
This is an wmsual rock

guess is that it is a mcrysiallizﬁd phosphate rock. It might alse have

formed as the result of apatitization of some esrlier (umknpown) rock,

Cases of phosphate metasomatism are knovn, but are most vncommon. In

either case, 1t seems most probably that éhiq rock should be eorrelated

with the ecarbonate (non-clastic) sedimentary zeries,

Lo, “Serpentiv'" rock from 43 X-Cut 400 lewel. Exact location? W
hornfels ( ). The bulk of this section consists of a fine-
grained mess of magnetite (the hand specimen will deflect & magnet over
ronge of half and inch or more!) Ocouring as mests and veinlets within
the magnetite is tremolite (or actineolite There are slso small amounts
of diopside, garnet, and possibly a very 1ittla chlorite,

The rock mmsent contact metamorphism of a dolomite, aecmud by
notable iron metasomatism, »

k11, Arkosic guartzite from 43 X-Cut 400 level Ixact loeatlon? Impure
gquartzite? Mwut 70% of this seetion consists of greins of quarts,

: ef irregular outlines, and in sizes ranging from very smiil to as much as
; ; . The remainder of the section consists of rim— ained, low index
feldaspar (?), sericite (some of which may be an alteration of feld:par;
some of which may have {ormed by recrystallization of m-xiliums con=
ﬁnonts in the quanzite), aend local clusters of mediumegrsined W
ny erystals of amtito ape smriaingly mmerous, Some sulph 8
present, Ho traces of Mdmi were noted, A few veinlets are filled with
admger:tg:;y hizh index, practically isotropie material - ndt specifically

identified).

Iy e
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411, (con.) This rock is very probably an impure quartzite, Impuriiies
are indeed to be expected in a sedimen quartzite vhere the degree &f
sorting ( as to size) is a s poor as in this rock, The degree of doubt
indicated in the name (above) stems from the fact that at least some of the
quartz in this rock is secondarily introduced, that no poistively clastice
wuiwim were identified as such, and that therefore the rock conceive
ablg d represent sillcification of some other unknown, and possibl
wholly different, type. I think that the chances are at least four out of
five that this sample, however, beleongs in the sedimentary (clastic) series,

505, Whitish alteration product from 500 level X-Cut 53N @ 30' H of Pt.
031. Garnet-diopside hormfels (mylonitized), This section shows a

| ndated, itermixture of garnet and diopside, with a2
few nexts and veinlets of carbonate., Considerable sulphide (pyrite?) is
present and much although not all of this alse shows brecciation, suggesting
that sulphides were introduced before the faulting. Although the hand speci-
man is so {ine-grained and pulverant as to be almost like elay, the minerals
in the section show isingly little elteration (faint iron@staining on
t*he gornet is about all),

- The rock e¢learly baiongs in the carbonate series,

' W Ho thin section vas mede since the material seemed to
- »omm?aous. Instead, crushed grains were exanim in 1maia§ ailg.
e roek is a ﬁf?ﬂlﬁ' or garnet hornfels, Frgm greconish color o

- the specimen, s pro"t’)ably ve 1 sularite in composition.

/106 /o
CP=l, Syenite, DDH 3016 @ 320F This is a relatively coursc-grained
' (3.0mm) igneous rock, composed very largely of potash feldspar (untwine

ned, negative 8X g mgaéive eptic sign). Somewhat bleached biotite, in
s;m.il flakes, is sparingly present. Traces of apatite and magnetite are
found. There is wide-spread, though faint, sericitization and slight
kaolinization, A few sulphides occur., A& few quartz, and guartzegarbonate
:ein%eﬁ are present, and there is additional earbensatization of some of

he feldapar,

P=2, DDH “503% @ 253" Quartz-chlorite-sericite rock, At 7irst sicht
this section resembles those of the "FRDK™ serice (referred to below) =
chiefly in that it i1s very fine grained and containg numerous guartz vein
lets and isolated patches and grains of quartz, some which could well be clas
clastie, Bt in contrast to the "FRDK" serles, this section (CP-2) is large-
1y lacking the megative index feldspathic component. Instead, CP-2 appears
to be composed mostly of quartz snd tiny flakes of high index, very low
birefringent chlorite, with lssser amounts of sericite, Some cartonate is
pre-ent, chiefly within quartz velnlets, Sulphides and apatite were notedj
alse loeal coneentrations of epidote.

2.0 %

CP-l+ DDH - 3016 @ 1004 The dbulk of this section is composed of
a very fine-ga!ned, holocrys ine mosale of guartz and low index feldspar
(probably ortheclase) vhich is often characteristie of olites, Seattered
through this matrix are microphenoerysts of quartz snd feldspar, the latter
considerably kaolinized., Many of the quartz mierophencerysts show resorption
rounding, and a few show characteristic embayments, Traces of mpatite ¢
magnetite occur, ThHere is some guartz veining, and ironstaining; also a

i‘w su‘lphido metacrysts., One relatively large fragment (?) of guartzite

8 present, '



412, Face HIWXCN 400 level "FRDK" (This classic designation, for
"Funny Rock - Don't Know," is adopted here for just this simﬁm. I
do not know whether 1%t is of 1 or sedimentary derivation. In the
presant instance I lean slightly to the idea that is an altered igneous
rock, but this may be largely because it is so closely that is an altered
igneous rock, but this may be largely because it is so closely similar to
No, k05 Wimly consilered as muibg igrieous, There are, in fact,
some elements in the texture of this rock that suggest s elastla origing
but there is nothing thet seems truly diagnostie for either ignecus or

The section is composed very largely of rather fineGgrained (av, 0,0%lmm
low index untwinned feldspar (albite or orthoclase, presumably), Sericite
is widely disseminated; carbonate and quartz veinlets are present, as it
uwartz in isolated grains, There are numerous small shreds uf.paie biotite
?m is m ehloritized); shd fine-grained prrite is presént. The
section st certa lates, at least in terms of present composition
and texture, with No. %05, L3EYCH @ 57' H of 4oW6,

413, “FRDE", 40O level W3EXCS ©168' south of Pt., hOU6, Phis section is

in many respects similar to No. %12, Such differences as exist are: (1)

more quartz veining, and greater mmbers of isolated quartz grains, (2)
Grester variations in gize of grain in the fine-grained feldspathic come
ponent. (These two featvres vaguely suggest bedding). (3) Considersble
apatite, concentrated in the more "chloritie® areas, One of these apatite
grains is 0ul5mm in dizmeter - urmmmlla' large for sedimentary apatite |
in a rock otherwise so fine-grained, (4) A few tabular low index foldspar,
Beasuring up to 2,0mm, and susgestive of migmphenmm%s. |
The evidence here is highly contradictory. Some of the isclated quartz
graing look clastie; some of the texturs distribution looks clestiec., But
the apatite, and the feldspar "mierophencerysts" look distinetly lgneous, |
Regardless of this, the rock, as a rock, is very similar to Nos, 405 and 412,

b1, 400 level U3E X-Cut § @ 362! South of hokG. Imgura quantsite? |
Ethoughl have had varying degrees of doubt concerning the two preceding |
specimens, this sections seems pretiy certainly to be of sedimentary |
origin, 'I‘he rounding of quartz grains, md the general "sedimentary dige
tribution™ is here almost unmistakable. The fine-grained matrix 1s identical
with the presumed feldspathie material of the two preceding sections 412 and
%13, I am therefore inclined to think that all of these rocks may veprosent
original sediments, with varying degrees of hydrothermal alteration, Curie
cusly, the clastie quartz grains in No. #1% are not recrystallized, nor do
they show overgrowths, |

This section, except for the sreater abundance of quartz, and it: |
obviously more clastic character, is not unlike Nos. 412 and ’113. However,
epidots occurs here in amounts of’ 5 to 10f of the section, It was not
identified in the preceding twe,

506, 500 level W Drift ® 40 ® of Pt, 5019, Hornfels? The two major
alnerals if this section are magnetite and pyrits - so 1little silicate
materidl occurs, that the section mey not in this respect constitute a
valid sample of the rock, The chief non-opaque com nt is finegrained,
matte-like, almost massive sericite, Also present is chlorite, in stell-
ate growths showing distinctive "ultra-blue" interférence colors. Diope-
side is sparingly present. : -
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Iremolite hornfels, 600 level 61WXCN Face, At least 90% of this
leesl sa oo yorc e ot g g gl gt gy B 2ty
dominating; also a few e;rmmt‘ win{:;n : { the section, and traces of
greenish garnet (or spinel?) were noted, The section is almost "a dead
ringer" for No, 304, _

603, “FRDK" 600 level - Shaft X Cut, W, This is another in this ine
determinate series. Mineralogically and texturally it closely re-
sembles Nos. %12 and kla; in that it consists largely of a fine-grained

feldepathie {or $ eldspathic) matrix, with numerous quartz vein-
lets and isola patches and grains of quartz - none of which in )
section have any distinetly elastie look. Carbonate appears to be absenty
but sericite is mlatively abundant: only to & slight degree is the seri-
cite disseminated throu;{ the matrix; ra it is coneentrated in mmere
our patches and irregular veinlets., Traces of apatite, magnetite and
chlorite oceur; and limonite-stained opaque metacrysts are present,
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317,  3'E of collar DDH 3017, Sericite-albit: (?J%
& erushed %@f s rock was Tirst studle
immersion oils; but s it was apparent that several mine

erals, fine-grained and intimately intergrown, were inyolved,
it was decided that a thin-section wis required for v, R
determinations, ; ;

This rock consists almost entirely of secondary mine
erals, BSerieite, in fine-grained, irregularly !h;&ﬂ flakes
of only a few microns dismeter, is dominant (ea, )3 aﬂ a
low~index feldspar (probably albite) amounts teo about 307 of
the rock, The albite mekés up the unsericitized purtions of
the groundmass, and Is also present as distinet veins, My im.
pression is that all of this feldspar can be considered as a
placement type. Dolomite is sent as nests and veinlets and
to a small extent as & dissemination, totalling perhaps 207 of
the rock. This is suffident to give some effervescence from
almost any small sample tested with acid; lut on such a test,
much e¢ommonly remaing as an insoluble residue, The "hardness"
of this rock is likewise deceptive, inasmuch as it is composed
g0 largely of two fine-grained minersls of very 4ifférsnt hard.
ness: soft serieite, and hard re%ggar. Traces of apatite and
of 1;9&4%1“ s:::: in mt ks Some secondary silicas
may presen t certainly not much, _ ;

This rock had best be elassed with the "FRDE" seriest
although the extent of the alteration (assuming the feldspa
to be secondary) is so at as to preclude any recognition of
original character in the rock, The rock is similsr to the
mg series in possessing a considerable econtent of low-index
feldspar; but if this is all secondary -~ as I believe it in
this case very probably to be - then this means little or noth-
ing so far as primery relationships are concerned,

8-335 (This was the mumber arbitrarily assigned to the "serpen-
tine” from the shaft at 335 feet,)

entine-tremolite hornfels, The specimen consists of
fine-grained tremolite prisms, loeally considerably broken and
veined by a odorless to pale amber (in thinesection) serpentine
minersl ef nr{ low birefringence and an index only slightly
higher than balsam, There 18 also some sulphide present, :

This section is of particilar interest since it is the

first in this series in which I have been able to Mmtm
serpentine ral mwuganem amount, Here it ma
21 about 30% of the rock, with tremolite dominant {ca 50%)and
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phides makéng up the remaining 208, 4 small smount of care
bonate veining is present,
Most, if not all, of the ing present in this sece

tion could well have developed by altsration of the tremolite,
Although both of these minerals may form primerly ultrsbasie
ignom rocks, my feeling is that in this instonce - and in view

the known associations of similer tremolite elsewhere inm this
series - the rock 1s much more likely to belong in the hornfels
group.
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'S § mmkm (Specimen of 415 selected to how
o ;vi.m' and thg* chnram.)
8 an 2 <

quartz, n!&e:lu,’w low index feldspar, A11 ave ﬁuly ine
M§ :ki&. both u:; mah Mt relative amounts
S5 ancund 0.2 ma 476 Seatiered thoongh § B e R oy 1

few o se have outlines surgest resorption, m M

msofhn&ulmohm:e#ﬂwacmucg .

Veinlets of quartz and of guartz and sericite, vherein

minerals are relatively coarse-grained, oecur throughout tho

Srlii; o svatie 1o Seproviistise of B Svebioeet tual.

mmelnah or Whlastﬂ A small amount of mrbmnh veline
is alse present,

There is mthi in this gection that is di tie wiﬁ
respect to in of this rock. Of the various possibili tin,
lean ;nghtly the ides of an originally
c¢hstie, perhaps o rhyolitie er daeitic composi

415.B Same as ME-A (Specimen of 415 selected to show a more

"granular phase®.,) Altered mmlasuc??? This speci~
men is very sm:xar, in most ts, to 415.A, The mineral
composition and the grmaun tm are proctically identi-
eal, Tae 1s a larsur er tion of feldspar and
smaller % of qmriz thean in %15-A, Furthermore, ur:‘laiu
in this section iz mere in concentrated patches and less
erelly dissominated, than in B1%.A, 4 number of small gra
of apatite; and one or twe of zireon unt.

The one specifie difference &m‘m thiz section and
415-A 18 thn absence, in this section, of any of the relatively
large quartz grains that are rather distinetive in 415-A,
lacking these, there 1s not 2 single clue to possible origin of
this rock; except that based upon the considerable over-all
similarity of 415.4, so this specimen toc might doubtfully be
classed as an altered pyroelastiec,

416. 00 Level WWEXCE at Pace, JAltered pyreclastic??’
This rock is likewise very sinm | precede
1!!( s 4¥15-A and B, In faect, it night M hut deseribed
g Mt intermediate to mqrn twe, It has tho some
cmwi ion and the same tm-ggimd groundmass as 415-A andB;
it has a tw of therslatively ge quartz mms that are more
abundant in 415-4, and vhich may ;-rha)u interpreted as
phenoclaszts, Also present are a gam of apntito, and one
m-m@rmmmmumta. umlm ‘m
uhmtiufwthitnimalina
size of the common ﬁ:wau ‘g ;:ﬁ::d Os ﬁnm Yellw 9
quartz, quartz-feldspar, par ( adularia
wm-tawm’ In some of these small amounts of %m
are also sent,
rock is - very doubtfully - correlated as a pyro-~
elastie.
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umun
dﬁnm and :dmar rl
contrast to other feldspars
s a mlntiwlr high index feldspar, snd
mmtiu:a the M
probably byt

ie plagloclase,

| Whm«em n small amounts,

There is 1ittle doubt but that this rock should be
e¢lassed with the hornfels m&n-nmmm,m,m
metamorphism of & earbonate rock with a higher proportion
argillaceous (aluminous) materisl than hes characterised m‘t
of the others in this series,




