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ABSTRACT Looiog Mast Silver Shaft, Drill hole PDSS-3: depth 416 feet -100x;  Transmitted light. Same sample as view to the left. Width Silver Shaft, Drill hole PDSS-3: depth 442-452 feet -40x  Transmitted light. Same sample as view to left.
Core hole PDSS-3 intersected late Proterozoic VMS mineralization of the Silver Shaft (McMakin) . simultaneous reflected and cross-polarized light. of field of view (FOV) =1.2 mm. Simultaneous reflected light and cross-polarized light.
Mine deposit in the Gold Hill District. A drill hole cross section with assays is presented, along with Silver mineralization zone - ‘ - o Width of field of view (FOV) = 1.2 mm. Width of field of view (FOV) = 2.9 mm.

core photographs and petrographic studies of the mineralization and hydrothermal alteration.

From the surface to 574-foot total drilled depth the hole cored: 0-52 feet (overburden); 52-314 feet
(massive to poorly bedded siltstone, that is locally siliceous to fragmented with a trace to 5%
disseminated pyrite); 314-404 feet (massive to well bedded mudstone that is locally silty, siliceous
or talcose with 3-5% pyrite and locally up to 20-30% pyrite); 404-445 feet (talc and talc-carbonate

mineralization that is locally brecciated with 1-5% disseminated pyrite as grains and laminae, trace
to 5% sphalerite, and trace to 1% aguilarite); 445-463 feet (mudstone, locally silty, siliceous or RE
talcose containing 1-3% pyrite, and trace sphalerite and aguilarite); 463-574 feet {massive to poorly —d
bedded siltstone, locally siliceous to fragmented with a trace to 3% pyrite).
EXPLANATION —ud
The mineralized horizon's primary mineral assemblage is talc+carbonate+sulfides+barite. The % e M .
primary ore minerals are pale-colored low-Fe sphalerite and a silver sulfide identified as aguilarite. (55 o oo u R :
Primary pyrite is preserved as individual framboids and laminae that may be stretched, micro-folded =3 s o < cane : S : ; : ‘ : s 3 : : ;
and dismembered by shearing. Spongy pyrite cores representing vestiges of primary (?) o L e s —‘”“3&——-“ Y Ea o s e Talc dominates the matrix with minor quartz and carbonate. The larger pyrite grains are surrounded by pressure (Left)f. Clean, euhedral, metamorphic pyrite oyer-grow;hs on spongy, poikiloblastic cores that cutting across a high-strain
mineralization are surrounded by metamorphic (recrystallized) poikiloblastic pyrite metacrysts with ~ [=1"""  — wnem oo £13/148 g T —— shadow growths 9f coarser-grained quartz, ta lc, anfj carbonaye. Most of t.he pyrite is recr ystallized metarporphlc rock ab”"—. Pyrite and s‘phal.ente are the dorrnnant sulfides with bafute‘common. Sericite a.nd quanz Vf"th subordinate
clean rims. Disseminated pyrite is strung along the tectono-metamorphic fabric with very strong 't::; g evarn Zes o e AT overgrowths; vestiges of a spongy core (pnmary.?) Is present in some grains. This image illustrates the.prlmary talc comprise thg matrix. (Right). Opaque minerals are sulfides; barite is the pale brown, high relief mineral elongate
foliation and likely shearing and sphalerite and galena are strongly remobilized. Possible banded g e TR p— 1mNs0 3y SILVER SHAFT MINE ANEA assemblage (carbonate.+.talc+sulﬁdes) in the main mlnerallzgd hquzon. Other recrystallized su‘lﬁdes fringe the parallel to the foliation.
and Crustiform Carbonate features enclose small amounts of barite and represen[ a portion of the [ e Wimaretent vess | L3 . 55/2.48 é e @ et -Eo-:w-uuusE T Iarger pyrlte grains. Sericite and minor sphalerlte form inclusions in one Of the larger recwsta"|28d pyrite grains.
H y w H 19 567 440 - - = LT T L q' "
primary “sulfide mound” textures formed in channel ways. —fem > puww = ‘ ‘ _ ] .
o | 3tersw0 Silver Shaft, Drill hole PDSS-3: depth 424-426 feet - 40x; Cross-polarized light and reflected light. Same sample
IS8/ 340 - - - - .
The metamudstone fabric is strongly foliated, sheared, transported and recrystallized. It is T width of field of view (FOV) = 2.9 mm. Reflected light.  as view to the left.
overgrown by poikiloblastic pyrite metacrysts with spongy cores. Minute amounts of sphalerite J2/ 068 N T . ot e~ ) AN Silver Shaft, Drill hole PDSS-3: Depth 442-452 feet - 100x; width of field
were emplaced along fractures in the pyrite. por 117 008 _ - TR VR, of view (FOV) = 1.2 mm. Viewed in simultaneous reflected and cross-
, polarized light.
Q:z!‘::m:ﬁw( ieclogic Log Assay Log Summary of Geoclogy
P e imgaael Mam Db ['”‘ % fepen leppm 0- 52' Overburden. | This detail of the previous image shows clean metamorphic pyrite rims
0-165 "ol """“Y*d $2-314' Siltstone; massive to poorly bedded| overgrowing spongy, poikiloblastic, possibly primary pyrite cares and
- - 0. -.001/-5 |=0.02 locally siliceous to fragmented. ; X QA ; > 3 {
igg_i;g g:‘l’g g.gg; g g; | _.8gli % |-0 02 Prace o0 58 pyrite asdisvemination:] cutting across the foI[atlon fabric, suggesting thelr.growth is largely post
172-175 [0.008 |0.004 0.01 |-.001} 5 [~0.02 314-404' Mudstone; massive to well bedded, | deformation. Galena is strongly remobilized and fringes the clean pyrite
200-205 [0.012 [0.005 0.01 |~-.001|-5 0.02 ;0?1 Sf w ’-*‘{i "fzéicgo';;g‘O; ;;‘120-‘"‘4 rims, possibly in pressure shadows. Minute amounts of late recrystallized
, local t o) te : s :
225-230 (0012 [0.006 ~0.01 l -.001|-5 |[=0.02 e 3;_;‘,‘,%..:':,._ T ;M,,l,,,',',_., | sphalerite were emplaced along fractures in the pyrite.
4392499 044 10.008 1-0.01 10,004] 15 1-0.02 §404-445' Talc and talc-carbonate exhalite;
255-260 |0.035 |0.005 F0.01 |0.002| S | 0.03 ta: e iv brecclated. 1 to S8 pyrit S :
260-265 0.058 [0.004 F0.01 [0.001|-5 |-0.02 L s ariaatal teatng 0 LAtimar | The blue blobs {previous images) in the spongy
265-270  10.268 |0.046 | 0.01 |0.004/ S | 0.10 Trace to 5% sphalerite. Trace to 1%| pyrite cores (primary pyrite) is blue-dyed epoxy; these
Pent BB o.BE B ol 08 | oree appear gray in reflected ight,
200-285 [0.01 [0.010 L0.01 |0.001 | 10 |-0.02 445-463' Mudstone; locally silty, siliceous The primary assemblage (carbonate+talc+sulfides) with variable quartz forms the main mineralized horizon. With
aee. aan 8'00233 o et facex Z2aa8lcR: 1580 ‘:;hﬁ‘l‘ij‘;:: : Mﬂd’”j‘m’,: Qe the possible exception of spongy poikiloblastic pyrite cores, these textures are not primary. Heterogeneous strain
295-300 10.02 |0: 003 L0 01 |- 001l-8 |-0. 02 LR B A R -t nabsly: Haaako] is characterized by narrow zones of intense foliation and shear enclosing lower strain domains. Galena and sphalerite
335-340  [0.09 [0.006 -0.01 |0.002| S | 0.02 locally siliceous to fragmented. are typically remobilized into low pressure sites (e.g., the lee of the pyrite crystals and fractures in the crystals). It is
340-345  0.24 !0' 011 T‘O- 01 10.003/-5 | 0.02 BIAN0 O SN RYea: uncertain if the outer pyrite layers are overgrowing the foliation, or if they are being rotated and abraded by the
014 Google 370-375 10.38 |0.12 0.0 0.003! 10 | 0.06 shear. Width of field of view (FOV) = 2.9 mm.
u— 375-380 [0.31 (0.009 F0.01 |0.002| 5 [-0.02 o
y =5 380-385 10.35 (0.011 (0.01 [0.003| 10 (~=0.02 (
: ; p / — 1385-390 [3.50 [0.050 | 0.01 |0.019| 15 |-0.02 ) _ : : : ,
Hi w— dlod f h | Gold Hill inine dictrs 390-395  10.40 10,014 [-0.01 |0.003) 20 |-0.02 e ey o il [ - Silver Shaft, Drill hole PDS5-3: depth 426-446 feet - 40x; Simultaneous reflected- and crosss-polarized light - 100x;
SonIc MInes, prospects ANCIO0END : eFentra atardrlallo s la s 432:282 2;5? 3836 "8:8; \8:88; ig l'g:gf 7 e / \ width of field of view (FOV) = 2.9 mm. Transmitted light. width of field of view (FOV) = 1.2 mm. Transmitted light.
Rowan and Cabarrus counties, North Carolina. ==1 |405-410 $.76 [0.076 |0.02 'o. 003! 10 |-0.04 Piese of PO33.3 e S— f‘: SRR R W TR -- ; JERNT A PR - Silver Shaft, Drill hole PDSS-3: depth 452-460 feet. Simultaneous reflected
==s) | 410-415 [1.40 |0.280 |0.10 |[0.004]| S5 |[-0.04 3 ) L RN ‘ N At - Sy i _ ) : : . AR ; .
i p P ‘8,3 ————— e | e 420 ELO 2.22 lo.71 \0.035| 5 |-0.04 L BT L T o, ' - 72 Al & itk e y and cross-polarized light - 40x; width of field of view (FOV) = 2.9 mm.
Mines and prospects of the Ve " L ===| |420-425 .13 |1.48 |0.45 |0.24 5 | 0.05 § Sl W ‘ ' : 9 ‘
Gold Hill and Cid Mining  Fe 't 2Tl i N o > N v | 425-430 D.35 [0.164 |0.09 'o.oo4 5 |=-0.04 Log o T ] Possibly pri ite lami longated framboids th
A : —— l430-435 k.85 iso [0:38 [0.017| 5 | 0.02 : TS i ossibly primary pyrite laminae or elongated framboids that are
Lo |435-440  R3.8912.48 0.68 10.036)| 20 | 0.06 3¢ ve \’V L - . micro-folded and dismembered by shearing. The matrix is primarily
| -Carke ’uo-us Es.ss 0.440 |0.55 [0.055| 15 | 0.05 B P carbonate
445-450 44 0.540 |0.11 [0.010| 10 | 0.03 Figure 10 - ;
Gonrad 14t Mine e 450-455 .48 0.140 |0.04 [0.004| 5 (~0.02 1 e et ]
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‘N : Summary of mineral and other abbreviations used:
‘B Mine
C“”,Dh"'_“ Tc =Talc; Pyr rim = Pyrite rim; Pyr core = Pyrite core; Pyr = Pyrite (other as noted in caption); Qtz = Quartz; Gal = Galena; ‘ -
Sph = Sphalerite; Carb = Carbonate; Bar = Barite; Cpy = Chalcopyrite; Ser = Sericite; FOV = Field of view {width in mm} (Left) Possible primary textures consisting of banded and crustiform features - essentially all carbonate. Two clasts
_ i are present (one in the upper right corner, the other in the lower left corner), both enclosed by crustiform carbonate
Silver Shaft, Drill hole PDSS-3: depth 407-416 feet - 100x. S X . . . : 3 z
) . : y containing small amounts of barite (top right center). This may represent a portion of primary "sulfide mound" textures
Transmitted light. Cross-polarized light. formed in channel ways at the base of a mound. (Right) The very-fine grained pyrite (opaque) may be primary. This is
T F i S - A R TSR 2. N, . " . . s . .
% B P riase Wl e A a view of the clast in the lower left corner of the transmitted light image. Width of field of view (FOV) = 2.9 mm.
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£ S S L 3"';:{2’;-4';“ . S Silver Shaft, Drill hole PDSS-3: depth 426-446 feet. Simultaneous reflected and cross-polarized light - 100x;
,,'.% [P ; 7 o Simultaneous reflected and cross-polarized light — 40x; width of field of view (FOV) = 1.2 mm.
B e A i 5 % width of field of view (FOV) = 2.9 mm.

Silver Shaft, Drill hole PDSS-3: depth 468-477 feet. Simultaneous
transmitted and cross-polarized light - 100x; width of field of view
(FOV) = 1.2 mm.

This appears to be a clast of mudstone containing primary mineralization
in the form of fine-grained aggregates or framboids of pyrite.

Mines and prospects of the Gold Hill and Cid mining districts, central North Carolina.
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The clast forms an augen in strongly a strongly foliated/sheared schistose
matrix.
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mineralized horizon. The quartz flanking the barite may be a metamorphically recrystallized in a pressure shadow.
Tc =talc, Carb = carbonate, Qtz = quartz, sulfides (opaque in this view). 100x viewed in cross-polarized light.
Width of field of view (FOV) = 1.2 mm.

The fracture-fill sulfides are metamorphic remobilizations.

Silver Shaft, Drill hole PDSS-3: depth 407-416 feet — 100x.

Silistone Sequence lithologies

| Sihstone -dombated volcanic egichstic . “ . v . . v ' .
(Left) This clast (partly visible in the upper right corner of the previous slide) is enclosed by the crustiform, banded

growths of carbonate. This may be a mineralized hydrothermal breccia formed at the vent site — see very fine banding

in lower left. Fine-grained pyrite (opaque) may be primary. (Right) Magnified portion of the in the left image. It is
enclosed by the crustiform, banded growths of carbonate. This may be a mineralized hydrothermal breccia formed at the
vent site, Fine-grained pyrite (opaque) may be primary in a highly altered hydrothermal breccia clast with later syn-
metamorphic fracture-filling carbonate and sulfide veins.
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Silver Shaft, Drill hole PDSS-3: depth 442-452 feet - 40x.  Simultaneous reflected light and cross-polarized light.
Width of field of view (FOV) = 2.9 mm. Width of field of view (FOV) = 2.9 mm.

A Reflected light.
\ >
N i
N . ‘ Silver Shaft, Drill hole PDSS-3: dept 468-477 feet. Simultaneous
‘g ' reflectedand cross-polarized light - 100x. Width of field of view
V.S R ~F \ FOV)=1.2mm.
7 Pyrite (me‘ta\n"vérphii'f?r \¢ , . ( )
0w 200 a00 5"2’22:? :::';ﬁ:i :ah: f‘:fvmm ‘ o AW % - " CaMopate The finer-grained, possibly framboidal pyrite in the upper left
TP deposits, Gold Hill District, NC oy ' & corner of thisimage resembles the fine-grained, spongy, poikiloblastic
(modified from Smart and Maye 1982) This image illustrates the primary assemblage (carbonate+talc+sulfides [opaques]) in the main ; . Framboid § cores overgrown by clean, euhedral pyrite in the large pyrite metacryst
to the right. Both may represent primary mineralization,

mineralized horizon. Tc = talc, Carb = carbonate, Qtz = quartz, sulfides {opaqgue in this view). 100x

Simplified geologic map of the sequence hosting the Union Copper and
viewed in cross-polarized light. Width of field of veiw (FOV} = 1.2 mm.

Silver Shaft VMS d?POS'tSf-GOM Hill dnstncti_North Carolina. The coarse-grained, elongated quartz grains are a pressure shadow

growth and not of primary origin.
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Section 350 PDSS-3 A Upper Volcanic T
o Sequence " | Esilaiiat A .. i R ST
R > e Xplanation (Left). Recrystallized pyrite and transposition rock fabric with low-strain domains enclosed by high-strain zones of
A _ T TR T /BTN Mudstone mudstone intense foliation and shearing. A few spongy, poikiloblastic pyrite cores remain, some containing inclusions of
| B8R /;j;" S '/;,;.-'/// / / / /'»,’,',’."x..;,.,’/,"-:’.‘ Unit .. [B E= sitstone sphalerite. Talc and carbonate are common. Sericite and quartz comprise the matrix. See following image pair for

: /‘/ Upper Volcanic / /‘/// /, / /’ o %,5,/ i A Sl[tstone - g s sphalerite fringing the larger pyrite grain

/- Sequence /1] -\ Sequence Siltstone Silver Shaft, Drill hole PDSS-3: depth 442-452 feet — 40x

. 7 VIR RN YL e : S %0m I.' .f .f .f feldspar phyric dacite tuff

Y L fqnanee | Ref] | Cross-polarized light i -
4 3 Haily * 7 ! ] etitiy eflected light, ross-polarized light. For further information:
‘7 . /-,;,f IRV YTV N (+++] feldspar phyric rhyodacite tuff
iy 34 RA] R ctaste sy rhvendiacit G Pyrite (primary) _ ., - ‘ G0 _ et Moye and others, 2017, provide additional information on the volcanogenic massive sulfide deposits (citation below)
200m |Z=e ¢« ™ Ppyrite (framboid? | ‘ . .
ST EAS fragmental texture in siltstone > > \;Q Skt B “Carbonate Sy U Acknowledgement:
| scale in meters ‘ ' [Wun| silicic alteration ' This report documents the volcanogenic massive sulfide deposits (VMS) drilled during past exploration. It also documents the results of the Phelps
pag] S et (ﬁ0_100 LowerVolcanic ESe =3 o W Dodge Exploration East’s exploration 1975-1982 program to make those result available to future exploration geologists interested in the potential
Ryodecite crystol toff ST3| Fregmentes Sequence R L R R for VMS discoveries in North Carolina’s Piedmont. This report contains exploration reports, geologic maps and cross sections, results of diamond drill
— ' - IR B taic + carbonate & barite 4 chlorite & coring, core descriptions, and analytical data. We gratefully acknowledge Freeport-McMorRan’s permission to publish these Phelps Dodge Exploration’s
- (] SO0 biotite + pyrite + sphalerite + galena 4 data including that acquired from Conoco.
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] eleatle spitiene Ol e {modified from Smiart and Moye, 1962), o | U IO LR Ve ) Detail of previous slide from near the base of the Silver Shaft mineralized horizon: talc+carbonate+pyrite assemblage Dodge Explorati:l)n East, Inc,, 24 p 3 4 ’ . P
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Gold Hill District, North Carolina.




