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•	 UNITED STATES 
DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


WASHINGTON 25, D C. 


JUL 2 81952! 


tr. Jsa &. c*d 
)rt.r*l Sholuirl	 Ftorinirt6, ';Grp* 1p F.	 bZ 1876 
ts1et, Z ;rth aroiths 


rd


Res flOokeb Not	 A2iO (Coepsinc) 
;old !:.U1 tr JL1 


Dear Mr. 1,7oads 


Your letter at Jul'v 23, 1952, to 'iro irneet 
iut*, Chief of the ft" a4 tao*l1Aneou* .t4k1s ulvision, 
Is acknowl&ed... 


We are glad to learn trab Ou have been sizoasstul 
in makIlla a satisaotory arwaneaent to oarry on the work 
vtatertng the mines aM oxplaring the property by private 


ftnano Lug.


In as.ornea with your rew*s, we are elotn 
the abov.'aptiond appiteat ton by witbdxsal.


\ 4 
Bineerel; yuur's, 


(signed) FRANK E. JOHNSON 


hattn .Adrnint$t.ratlQr 


7.252 
00 to*tft* Resilng File 


Messrs. CEJo1uiaon.3623. 


	


• •
	 Ned NelatziL.2.].6 as 
• Ellis 
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Field Teem, R1ion VU (2)
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Smelting & Refining Corporation 


..6 


general


ç/N4f,N/Ifni P.4 Raleigh, N. Car 
P.o.nox 1876 


Jur 23rd, 1952


l@1c3 LTL) 


Ernest Wm.Eliis, Chief	 J U L 2 4 1952 Rare and Misc. Metals Division 
Defense 1irvra1s Exploation Admini star tion 
Department of the Interior 
Washington (25) D. C. 


Deer Mr Ellis:
Re: Docket No.DLEA-2480 (Coppe.-Zinc) 


The Gold Hill Mine 
Rowan Count,,,, North Carolina 


We havi delayed complying fully with the final requests 
made by sour office for Maps showing size and length of veins on the 
property of the Gold }1l mines - and also recent assays from those 
veing. Our delay in answer to your letter and request was not that we 
had lost interest-**"were dalicying about sending in the desired 
information But we were on a trade in the matter, which has pro-
gressed slowly.


Finally on July 15th we did complete a new arrangent 
in our corporate set up whereby we took into the Corporation 4 additional rnn who have agreed to put'hatever money is needed to unwater the mines 
and do a complete job of exploration thruo, t the property- they prefer 
to use their own money thru put this exploi.tion work. They are financially 
able to do this - and if when the exploration work is complete and they 
do discover ric4 ore it is possible that they may want that we come back 
for a production loan 


Therefore you may withdraw our loan application from the 
project as above named Mr Simpson and I do very much appreciate your 
inte re st in our project and your courtesie s to us while we were in 
Washington.


With kindest personal regards, I an 
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IN REPLY REFER TO: 


UNITED STATES
DEPARTMENT OF THE INTERIOR 


GEOLOGICAL SURVEY 
WASHINGTON 25. D.C.


April 15, 1952 


Memorandum 


To 	 Mr. Be W. Ellis 


Froiz	 N. Be Nelson 


Subject: ]1(EA-2480 - General Smelting and Refining Company, 
Raleigh, North Caroline. 


Cone lus ions 
A field team report is indicated in order that we may know 


why the applicants, especially Munz and Hays, do not have some facts 
to support their claims since they unwatered the mine in 1938-39. 
Judging by the Union Mine drilling of the Bureau of Mines, zinc 
rather than copper may be the interesting metal. 


Comment
Under date of April 11, I commented on this application. 


The maps and R. I. 4364 are now at' hand. 


The report on 1drilling at the Union Copper Mine supports 
the supposition of my earlier comment. Certainly the copper values 
found in the 8 drill holes at the Union Mine do not suggest it is 
a dormant copper mine. The Union Mine is not included in the appli-
cation, but reference is made to the R. I. 434 for support of the 
application which has to do with adjoining mines. 


The results of the drilling as given in R. I. 4364 tend 
only to make a low grade zinc prospect of the Union Mine. Three holes 
Nos. 1, L and 5, have zinc values in them about which one could be 
curious, viz: 


Hole Adj. Average Horizontal 
No. Foo tagea Cu. Pb. Zn. Width 


1 517.3-532 .12 .23 2.81 10 
260-271 .00 .98 4.78 7.0 


. 5 121-13492 low low 3.70 7.6







.	 . 
!


The Union Mine is some distance,-1.2 miles-south of the 
Gold Hill mine, the subject of this application, and the data given 
above may not pertain. However, there is supposed to be a great 
similarity in the ore occurrences and lacking other engineering 
information unfavorable inferences have been dravn which a field team 
investigation may tenper.


N. E. Nelson 
Geologist
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UNITED STATES
DEPARTMENT OF THE INTERIOR 


GEOLOGICAL SURVEY 
WASHINGTON 25, D. C.


April 15, 1952 


Memorandum 


To a	 Mr. i. W. Ellis 


frO2	 N. E. Nelson 


Subjeott 11EA .2480 - General Smelting and Rotining Company, 
Raleigh, North Carolina 


Conclusions
field team report is indicated in order that we may know 


why the app1iotnts, especially Muna and Hays, do not have some facts 
to support their claims since they unwatered the mine in 1938.'39. 


• Judging by the Union Mine drilling of the Bureau of Mines, zinc 
rather than copper may be the interesting metal. 


Comment
Under dte of April 11, I commented on this application. 


The maps and R, 1 -1 4364 are now at hand. 


The report on drilling at the Uiion Capper Mine supports 
the supposition of my earlier ctc'mvment. Certai1y the copper values 
found in th* B drill balsa at the Union Mine do not suggest it is 
a dormant copper mine. The Union Mine is not included in the appli-
cation, but reference is made to the H. 1. 4364 for support of the 
application which has to do with adjoining-mines. 


The results of the drilling as, given in R. Is 4364 tend 
only to make a low grade zinc prospect of the Union Mine. Three holes 
boa. 1, 4 and 5, have zinc values in them about Which one could be 
curious, viss 


Hole idje Average Horizontal 
No. Footag.ee Cu. Pb. Zn. idth .	 . 


I 517.3-532 .12 .23 2.81
.-.
10 


14 260-271 600 098 14.76 74 
5 . l2l"1.2. lo1 low 5.70 7.6











UNITED STATES 
0 


DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 


WASHINGTON 25, D. C.


April II. 1952 


Morendia 


lb:	 Mr. E. W. Ellis 


Prom:	 Ned . Nelson 


Subject:	 EA2180 - General Smelting and Refining Company, 
Raleigh, North Carolina. 


Comment
More authentic data should be given in this application than 


Is afforded. To of the principals, Muns and 1aye (a mining engineer) 
unwatered the old mines in 1938'39 and kept them unwatered for 6 
months. But no mapping or sampling appears to have been done. Instead 
a flat statement as to ore reserves is given. 


When operating, the mines must have depended largely on the 
gold, which is barely mnto!ed in the application. After concentra-
tion the copper eounted to but 3, in which case, if the material 
was a concentrate the original copper value must have been 4mall.0 
too small, perhaps, to make a copper project. 


Bulletin 21 (Worth Carolina) supports the application to 
some ezteut, but a field teem, report is needed in order to decide 
whether a gold mine rehabilitation proposal Is the real substance 
of the application.


Uf 


Ned E. Nelson 
Geologist
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UNITED STATES
DEPARTMENT OF THE INTERIOR 


BUREAU OF MINES 


WASHINGTON 25, D. C.


April 11, 1952 


Memorandum 


To:	 E. W. Ellis, DI"IEA 


From:	 C. H. Johnson, Bureau of Nines 


Subject: PMEA 2480 - General Smelting and Refining Corporation, 
Raleigh, North Carolina - Exploration Loan $4,727 for 
Gold Hill Mine, Gold Hill, Rowan County, N. Co 


I have reviewed the subject application and accompanying maps 
and reports. It is essentially an. unwatering and sampling project. 
The provision for diamond drilling is not in sufficient detail to deter-
mine whether or not the applicant has any specific drilling project in 
mind, but it seems unlikely. If he has not, then the project consists 
merely of opening for inspection and sampling, with some possibility of 
laying out a drilling program thereafter. If DNEA cannot assist in a 
simple rehabilitation and sampling project, I do not see how you can 
request a field examination of this application because to do so would 
imply that you favor it in principle. 


Personally, as I have said before, I believe DNEA should 
support worthwhile projects of reopening and sampling. These old mines 
in North Carolina have a sufficient record of production that I believe 
the expense of opening some of them for examination and sampling might 
be justified. The possibility of recovering zinc from these ores which 
was not recoverable at the time the mines were open adds a little 
economic advantage in some cases. 


Accordingly, if DA policy were such as to permit favorable 
consideration for this type of application, I should favor referral to 
the Field Team. First, however, it would be a good idea to ask the 
applicant to furnish the report by Mr. Hays referred to in Exhibit "C" 
accompanying form NF-lOO. Mr. Hays is said to have had the mine open 
for six months in 1939, and if so he should have obtained good maps and 
sampling records of the underground workings. If he has such maps he 
should have furnished them with the present application, but no harm 
would be done by asking. This and other questions such as the feasi-
bility of the proposed shaft reopening and the estimated cost thereof







.
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could of course be attended to by the Field Team when and if a field 
investigation is made. Experience indicates that jobs of this kind 
should be estimated-very conservatively as they have a tendency to 
cost nre thi anyone cares to predict. I am sending the docket on 
to Mr. Nelson,


C. H. Jo son 


Copy to - Mr. Nelson, USGS (iith docket) 
Minerals Division 
C. H. Johnson 
Base Metals Branch 
Files


2







OF	 0	 IN REPLY REFER TO: 


UNITED STATES
DEPARTMENT OF THE INTERIOR 


GEOLOGICAL SURVEY 
WASHINGTON 25, D. C.


April 11, 1952 


Memorandum 


Ib:	 Mr. E. W. Ellis 


From:	 Ned E. Nelson 


Subject: MU-2480 - General Smelting and Refining Company, 
Raleigh, North Carolina. 


Comment
More authentic data should be given in this application than 


is afforded. Two of the principals, Muna and Hays (a mining engineer) 
unwatered the old mines in 1938-39 and kept then unwatered for 6 
months. But no mapping or sampling appears to have been done. Instead 
a flat statement as to ore reserves 16 given. 


When operating, the mines must have depended largely on the 
gold, which is barely mentioned in the application. After concentra-
tion the copper amounted to but 3%, in which case, if the material 
was a concentrate, the original copper value must have been small, 
too small, perhaps, to make a copper project* 


Bulletin 21 (North Carolina) supports the application to 
some extent, but a field teem report is needed in order to decide 
whether a gold mine rehabilitation proposal is the real substance 
of the application*


Ned E. Nelson 
Geologist
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EXPLOR7ION


Subject: DMEA-'21480 
-	 Re: Exploration Loan 
Mr. C. R. Hays, Secretary	 Randolph, North and Barnhardt Mines 
General-Smelting & Refining Corporation 	 April 10, 192 
Raleii, North Carolina 


My dear Mr. Hays:	 S 


This will acknowledge receipt of your application dated 


April 10, 1952	 for a loan under the Defense Production Act of 


1950 0


Your application was assigned Docket Number DEA..21480 and 


referred to the Rare and Miscellaneous Metals Division. 


Kindly refer to DN2480 in any future correspondence 


relating to your application.


Sincerely yours9 


ROBERT E1 ADAMS 


Robert. E. Adams 
Administrative Officer 


• 786Z
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GOLD HILL MINING PROPERTY 


AS OF 1952 


- LOCATION 


The Gold Hill Mines are located in the village of Gold Hill., 
in Rowan County,. North Carolina, equally iS miles distance from the 
towns of Salisbury and Albernarle. 


Over paved roads within a few moments wholesale supply mar-
kets and machine shops can be reached, and from the spproximately 
100,000 adjacent population, an ample supply of home owning labor can 
be had. This is all advantageous and affords an economical condition 
for any business, especially for a mine which is usually located long 
distances from any modern conveniences, resulting in the fact that 
large investments must be made to have such conveniences and facilities 
and thereafter the maintenance of same. 


- PROPERTY - 


The Gold Hill property comprises 800 acres of land and mineral 
rights thereof and IOO acres more of mineral rights alone, which, in 
North Carolina, is equivalent .-to surface ownership as far as mining is 
concerned, at the same time not subject to taxation. 


•	 On the property are paved roads, electric power, telephone, 
mail and bus lines and adjacent thereto is a railroad. 


On the property is a large administration building and a few tenant 
houses.


Approximately 100 acres of land is in cultivation, the balance 
in timber far exceeding requirements of building and mining purposes. 
There are no mill buildings or equipment left on the property, like the 
waste ore dumps; all these have been removed to make way for modern build-
ings and equipment.
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- HISTORY - 


"North Carolina Geological Bulletin No. 21 1t , comprising 137 
pages and a bibliography of some 283 references, including American, 
English, and German publications directly and indirectly referring to 
the Gold Hill Mine and entitled "The Gold Hill Mining District", whose 
authors are Francis Baker Laney, Dean of Geology at Yale University, 
H. L. Harrison of the U. S. Geological Survey, and Joseph Hyde Pratt, 
Geologist for the State of North Carolina.. 


Because the Gold Hill veins do not out-crop at the surface are 
important geological indications that the major ore bodies have not yet 
been found. This is verified in the fact that both the very rich North 
and Meyers veins that do not out-crop at the surface were first inter-
sected on the 800 foot level. 


Published reports are to the fact that the Gold Hill Mine was 
at one time probably the largest gold mine in the world, that it was the 
first copper producer in America and that it was probably the largest 
mining center in the world at one time, the town of Gold Hill having a 
population of 3. 


1000 - ,OOO people. 


It is a recognized and accepted fact that there is no other 
similar size area in the world as North Carolina, where there is known 
to exist as many different kinds of minerals' 	 area prior to 1915 
had had over 1,000 various kinds of mines, hence prior to 1860 probably 
the greatest mining center in the world, and certainly in America for 
many years where the copper and other minerals all had to cone from; how-
ever, unfortunately a very small percentage of actual mining is being 
done within the state at the time, with such thereof being of recent 
origin.


The Gold Hill Nine is within approximately the center of this 
vast undeveloped mineral empire, offering such good opportunities for 
modern equipment and know-how to participate therein and profit therefrom. 


At one time, North Carolina was the second largest iron pro-
ducer in America; today it does not produce a ton, however,, it does 
produce approximately 6% of the mica, 60% of feldspar-kaolin, 22% of 
illminite (titaninum), 26% of tungsten of the world, this latter being 
developed during the last few years, and has a 200,000,000 ton reserve 
of Olivine, from which many useful articles can be made, and likewise a 
large tonnage of nickel bearing ore. 


The first record of copper being produced in 'America was the 
Gold Hill Mine which, aitho' known as a gold mine, its greatest future 
wealth lies in its copper, sulphur, iron, etc., heretofore 'a waste, now 
a very valuable asset, which should put an entirely new life into the 
mine never heretofore realized. 


Hereafter the above Bulletin will be referred to as B-21.
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- RECORDS 


In the possession of Casper 0. Manz of Gold Hill, N. C., 
are the original assay books showing hundreds of assayed values of 
the gold and copper ores which were being mined and milled during 
the last two years the mine operated (1914-1), and the tonnage of 
ore handled per day, which Geologist Pardee estimated to be approxi-
mately 7,200 tons for the 1914-15 period. 


Mr. Manz also has the original books of record of the number 
of ounces of gold produced and shipped each day, and which totals thou-
sands of ounces of gold during the 19114-1 period. 


These original records are of vital importance, for the reason 
that they set forth each day's operational results from the ores taken 
from the mine, which were of the same ores later referred to in the 
Montgomery report, and being the same ores the mine was producing when 
it was closed down by court order, arid represents the same ores that 
any future operation can begin activity 'thereon without further develop-
ment.
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- MONTGOMERY REPORT 


Charles F. Montgomery at the time the mine closed down in 
1915 was mine superintendent; therefore, because of his knowledge of 
the then existing ores and the values thereof, should qualify him to 
report thereon, which he did in a very comprehensive report dated 
May 26, 1923, eight years after the mine had closed down and has passed 
from the Newman regine, hence unbiased. 


The following are excerpts of this Montgomery Report: 


"On the North, Meyers, and Randolph Veins, from the 
600 and 800 foot levels to the surface , along a 
distance of 200 feet of each of these three veins, 
I estimate that there are 390,763 tons of ore ready 
to be removed, that will average 25.57 in gold and 
copper per ton of ore." 


- lAST EXAMINATIONS - 


Because of the possession of the original assay records and 
the bullion shipment records of the last operating company. and the 
Charles F. Montgomery Report, and the complete geological, etc.,. data 
contained in B-21, Messers 'Casper 0. Manz and C. R. Hays dewatered 
the Gold Hill in 1938-39, and during a period of approximately eight 
months of examinations, e tc., it was determined that for all practical' 
purposes, the ores (390,763 tons) as reported by Montgomery did and/or 
should exist, based upon Montgomery's method or estimation, which was 
in accordance to accepted practice, as of that and the present date. 


During this long period of investigations much valuable in-
formation was obtained, on which to predicate any future operations of 
the mine. In addition to the 3 veins as referred to by Montgomery, a 
total of 14 were found from 3-15 feet wide, of which, 10 were virgin 
veins, i.e., because of their lower gold content than the North, Meyers, 
and Randolph, no appreciative amount of ore had been removed therefrom, 
in which event, from these 10 veins alone there should be a very large 
potential-ore tonnage ready to be removed, and like the Montgomery and 
the ores as estimated by Hays and later referred to, without further 
development.	 . 


The mine was found to be in the best of condition, no repairs, 
and/or timbering, and/or preparation is necessary prior to actual mining, 
other than the installation of proper equipment. 


•	 The mine requires no timbering for safety purposes, no waste 
to be removed to provide working room fr labor and equipment, and 
because of the widths of the veins ouly necessary-to remove pay. ore for







working room and because the mine produces a very small amount of water, 
it 'can be considered to be a dry mine, not only eliminating expensive 
water removal, but allowing labor, explosives and equipment to work to 
a better advantage, resulting in the fact that mining cost should be 
kept to a minimum. 


Because of the solid rock formation, the shafts only require 
timbering near the surface, and below only guide timbers for the ore 
skip cars.


It was found that there were approximately 15, 000,000 gallons 
of water in the mine and that it only produced an average of 90-100 
gallons per minute. 	 -


- GEOLOGY - 


B-.21 provides complete physiography, geological, petrogical, 
and mineralogical information of both the mines and the district in 
which it is located; therefore, reference is made thereto for such in-
formation, hence making it not necessary to elaborate thereon herein. 


On Page No. 101 of B-21' is a good picture of the average Gold 
Hill.Mine ore at depth and on Page No. 94 are microphotographic pictures 
of the ore, showing the relationship of the gold, ' copper, etc., to one 
another in the ore structure. 


All of the above technical information emanates from the Metal-' 
lurgical Laboratories of the Yale University where such were made. 


Quoting Arthur Keith of the U. S. Geological Survey: 


"The Gold Hill Mining District 1$ located in the pre-
Cambrian geological formulation." 


B-21 states: 


"The Gold Hill suipride ores are of igneous origin, ascend-
ing solutions from great depths below, therefore, primary 
ores, not sedimentary, have been subject to two separate 
mineral enrichments and are expected to extend to a great 
depth, and those high in gold are low in copper, and those 
high in copper 'are low in gold." 


This was established by the 1938-39 investigations. 


Quoting Ebenezer Emmons, former geologist for the state of 
North Carolina: 


"There are no demotions. in the amount of gold, copper, 
and other minerals in the ore veins in depth (800 ft.) 
as compared to their richness in the upper levels, and 
that the rich ore shoots and/or veins downward is in-S 


dicative of a union of them all at 'no great depth."


'4.







.	 . 
-6-


. NINES - 


The Gold Hill Nine actually comprises three separate groups 
of mines, all three being on the same sixteen closely paralleling ore 
veins; however, they are not connected together underground, but could, 
and should be for economical reasons by normalmining operations. 


On Page No. 97 of 13-21 is a map showing the Gold Hill Nine 
proper, which includes the Randolph, Center, South, Line, and North 
Shafts, 830, 650, 1702 250, and 270 feet in depth respectively, from 
which approximately 8,000 feet of underground workings emanate there-
from, through which and on various levels the bottom of all of the 
shafts can be reached. This mine has been worked for gold, copper, 
silver, etc. 


On Page No. 97 of B-21 is amap showing the Barnhardt- .Miller-
Mauney Nine, 465, 170, 170 feet in depth respectively. All three shafts 
are connected underground by the 170 foot level, and emanating there-
from is approximately 1,500 feet of underground workings. This mine has 
been worked principally for gold and copper. 


On the same above page is a map of the Old Field Nine, com-
prising a shaft of that name and the Ladder shaft, each 170 feet in 
depth and connected together on that level,, from whicn approximately 
LOO feet of underground workings emanate therefrom. 


From these shafts and the large surface pits of this mine 
(Old Field), which is on two veins, no part of the iLL in the Gold Hill - 
Barnhardt has been worked for gold. 


Because of the extensive. underground development on the 16 
veins of these three mines, mining could now start at a 100 or more 
locations within these three mines, producing upwards of 500 tons of 
ore per day if need be.


- ORE VEINS - 


B41 provides all necessary information as to the structure 
of the lIL plus the two at the Old Field Mine, making a total of 16 
ore veins, the kinds of ores and their nature. Therefore, it is not 
necessary to elaborate thereon here, excerpting as such is of talcose-
schistose nature between slate walls standing practically vertical and 
is of the fissure type; thence very economical to mine, because of their 
width and vertical positions. 


Oscar Liebber, former geologist for North Carolina, states: 


"It is indicative that there will be a union of all 
of the Gold Hill veins at no great depth."
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If so, then this one master vein should be upwards of 80-90 
feet in width. Usually a'4 foot width vein makes an ideal. mine. 


B-21 states that the veins highest in gold are the lowest 
in copper and those the highest in copper are the lowest in gold, aid 
that the 114 closely paralleling veins are transversed by a 800 foot 
length crosscut which is also mineralized. They are both auriferous' 
(gold and chalcopyrite (copper). However, all veins carry coppey, sul-
phur, gold, iron, silver, and lesser amounts of gelena, zinc ) etc. 


On the 800 feet level as well as the above levels, only 8 
of the 114 veins have been limitedly worked at various places and whose 
names are the Barnhardt-NiiIer four to fourteen feet, Keystone four 
feet, W.G.N. four to five feet, Meyers. five to six feet, and the Ran-
dolph three to fifteen feet in widths. From examination by Hays the 
ten other veins range from four to six feet in width and it is assumed 
that the total of sixteen veins will average five to six 'feet in width 
including the two at the Old Field Mine .,-thus only pay ore has to be 
removed to proride working room. 


At various places on the above eight worked veins, there are 
indications where there are swells several times their normal widths. 
For instance, the Randolph vein, the most extensively worked in the 
mine, is four feet wide at the mouth or the surface of the Randolph, 
shaft and five feet . at its 83 0 feetbottom entirely in the shaft all 
the way. However, the upper levels where ore has been removed, its 
width exceeds iS feet in places. 


At the Barnhardt shaft the vein of the sane name is reported 
in B-21 to be four to fourteen feet in width, while little is known of 
the two veins worked at the Old Field and Ladder shafts other than their 
surface workings indicate they run from four to eight feet in width. 
However, these two veins, the Barnhardt-Niller and the "Big Vein", 25 
to 30 feet wide, have not been worked in the Gold Hill Mine proper. 


- INNEDIATE ORE - 


Because the hereinafter estimated ore can be had by normal 
mining operations requiring no further development, such is considered 
to be immediate available ore, as mining can begin , at various places 
thereon at once. 


Charles F. Montgomery, Mine Superintendent of the mine when 
it closed down in 1915, in his report dated May 26, 1923, eight years 
after the mine had closed down, stated that there were left on the 
Meyers, North, and Randolph Veins from the 800 to 600 levels to the 
surface an estimated 390,763 tons of ore. 


J. J. Shepphard, General Manager of the Barnhardt Copper Mine, 
section of the Gold Hill Nine, when it closed down, in his report stated, 
"There were left in the Mine at one location alone 62017 tons of copper 
ore which would average 3% copper along with gold." C. R. Hays took 
samples off of this same Barnhardt vein in 1938-39 and found that the 
report of Shepphard to be as represented, as to copper.
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C. R. Hays estimates that from the 800 foot level to the 
surface. along a distance of 100 feet on the same above the Barnhardt 
vein, except in the Gold Hill Nine, there is 260,000 tons of copper 
ore ready to be removed. 


The total of the above three estimates Is 703,080 tons of 
enough to supply a 150 ton mill daily capacity plant for approximately 
iS years, thus allowing ample time to create an additional ore reserve, 
thru normal mining operations, and at little' or no added cost of 
developing. 


In addition to-the 703-080 tons of ore, C. H. 'Hays, estimates 
that there is on the 270 foot level 20,000 tons of ore already mined 
and stacked ready to be removed to the surface. This ore is low in 
gold value and high in copper. 


There should be additional immediate available ores, in ton-
nage far exceeding the above 703, 080 tons estimate, if mining was 
started on the 800 foot level and proceeded downward, as well as length-
wise on each of these' four veins. 


As to the total tonnage, the other ten veins which have not 
been worked, from the 800 foot level to the surface, nor along their 
length, or below the 800 'foot levelwould produce, is only an opinion. 
However, it is reasonable to assume such should exceed 1,000,000 tons, 
from the 800 foot level to the surface alone, by the same token the ore 
on the 10 veins is ready to be mined without development. 


All of the 16 ore veins carry copper, gold, sulphur, iron, 
silver, and lesser amounts of lead and zinc. 


Hays, during 1938-39, took samples from off of all of the 14 
veins, and from numerous places thereon, these were mixed together into 
one 200 lbs. composite sample, thus such should represent the average 
ore of the mine, which is now ready to be removed by regular mining 
operations and without further developments. 


This 200 lb. sanple was sent to the Mace Smelter Company, 
Denver, Colorado, for smelter testing, and the results were: 


Copper - 3 


Sulphur - 12 
Iron - 15% as metallic 
Gold - 0.310 oz. 
Silver - 0.560 oz.


@ 240 The - 416.80 


	


© 20 lb. -	 14.80 


	


40 lb. -	 9.15 
12.00 


14)4, 


making a collective value of $43.19 per ton of ore. The reason for the 
low gold and silver content is because the majority of the ore samples 
were taken from veins lower in such, but higher in 'copper, sulphur, iron, 
etc.	 '
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RECOVERABLE VALUES - 


The value of ores are computed on the assay value thereof, 
fut for profits such is computed on the amount of such values reclaimed 
and/or recovered from the ores, therefore, recoverable values are those 
which have been taken from the ores, ready to be sold. This is done to 
compensate for either errors in assaying and percentage losses in plant 
operations and other losses. The recoverable value is based on 85% of 
the assay value. HOwever, by . the use of modern equipment and know-how 
such % averages 90-95% . For conservative reasons the 85% will be used, 
in which event, instead of the $43.19 assay value per ton (Mace) 85% 
thereof is $36.71 including the Gold, Copper, Silver, Sulphur and Iron. 
From the estimated 703,080 tons of ore the following weights and gross 
values should be realized on the basis of the recoverable values and/or 
85%:


COPPER... 38,845,370 lbs. @ 240 per lb........ or $9,322,888.00 
SULPHUR. .143,428.,320 lbs. 20 per lb........ or	 22868,566.00 
IRON ..... l82,273,10 lbs. Iç per lb ..... woo, . or	 71290,396.00 
GOLD.....203,190 Ounces 350 per oz........ or	 7,111,650.00 
SILVER ... 33L,766 Ounces 800-,..per oz........ or	 226772128.00


Estimated total value ..... $29,270,628.00 


With smelting facilities the copper value can be increased 
approximately 1 0%, likewise for the sulphur. The iron above is considered 
to be metallic, hence a smelter must be had to realize 40 per lb. Gold 
and Silver is the price of the Bullion ready to be shipped to the.United 
States Mint. 


The percentage of recovery by the Mace Smelter averages 98% 
of the values, instead of the above 85% recovery. 


- COPPER - SULPHUR - IRON - ZINC - 


Because Copper, Zinc, Sulphur, Iron and what lead may be re-
covered from the ores are strategic materials seriously needed, initial 
production thereof should be concentrated thereon, recovering the Gold 
and Silver Bullion as a by-product.. The recoverable value of Copper, 
Sulphur, and Iron is equivalent to $30.75 per ton which should be very 
profitable, leaving the precious metals, clear, with the estimated gross 
value of the three substances being $l9,It8l, 850 . O0, a very favorable 
future for any business.


- BUSINESS - 


It is reconimendedthat initially the business should be that 
of producing from its own ores, and of ores from other sources, strategic 
materials, such as Copper, Lead, Tungsten, Iron, Sulphur, recovering the 
precious metals as a by-product. In this way a position could be main- 
tained more as a producer and marketer of products rather than of a miner. 


4
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It should be the policy to assist others to produce the desired 


ores, which can be profitably handled, especially from the present in-
active-mines within economical trucking distance. If such mines had a 
ready market for their ores, upward of 500 tons per day could be handled 
in this manner, thus providing additional sources of raw products and 
the income therefrom. 


After the desired substance has been recovered from the finely 
ground ore mass, which, heretofore, has been discarded as waste, and 
which usually represents 60 to 99% of the original ore weight and having 
traces of numerous minerals, convert such into a mineral supplement for 
human, animal, and agricultural consumption. This would wholesale for 
around $100.00 per ton, thus an additional income Is provided from this 
waste.


There is enough custom plant business for 5 or 6 such plantsin 
North Carolina alone, while there is not a single plant in the 6 Southern 
mineral producing states. The nearest plant to this Southern Mining Dis-
trict is Perth Amboy,, New Jersey. 


Additional business interest and activities are listed under 
the heading of CAPITAL INVESTMENT as additional investment must be made 
to provide the facilities to produce such business. 


- CAPITAL INVESTMENT - 


The herebelow includes labor, building and construction materials, 
labor, for its erection, and installation of mine and plant, machinery, and equipment. 


The plant should be designed, the equipment installed, and 
operating personnel furnished by the manufacturers of the plant equipment, 
and should be a modern Flotation Concentrating plant, a complete unit 
capable of handling an average of 150 tons of ore per 24 hours. 


By having the equipment. manufacturers test the ores, recommend 
proper equipment, install such, put it into actual operation aid then 
provide .the operating personnel, costly mistakes should be avoided, re-
sulting in an economical, efficiently operated plant. 


Because of the fact that ores may be handled from various sources, 
and of various kinds, it would be desirable to have plant facilities in-
stalled as separate but complete units, say 150 tons capacity each, by so 
doing various units can be handling various ores and/or can be closed down 
when not needed. 


If, $350,000.00 initial capital:were provided, then after deduct-
ing $210,000.00 for the initial investment as per.schedule hereafter there 
would remain $140 2 000.00 for operating capital. However, if the high grade 
Gold-ore were handled in addition to the Copper, Sulphur, Zinc and Iron, 
an immediate daily income could be provided, instead of having to wait for 
60 days for returns from concentrates shipped during the previous month.
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Returns from Gold and Silver shipments is usually 72 hours 
after being shipped to the United States Mint at Philadelphia, Pa. 


When deemed necessary, smelting and refining facilities 
should be installed, and facilities to produce metallic machine, etc., 
parts f'om the iron, copper, etc., to produce and to make alloys, i.e., 
brass, bronze, etc., and they into parts, as an additional diversified 
and high p±'ofit sources of income, likewise acids and other by-products 
should be made from the sulphur. 


Initially the concentrates so produced can be sold to eastern 
smelters until smelting facilities can be had, and by doing so, an 
average increased price of 3Q-40 can be had on copper, sulphur, etc. 


It is estimated that total initial capital investment will be 
approximately $210,000.00, divided as follows: 


MINE - Necessary surface and underground equipment and 
facilities ready for operation ................. $ti3,000.0O 


PLANT - Building and equipment installed ready 
for operation ......................... . ..... . . .130,000.00 


ASSAYING & LABORATORY - Equipment installed.......... 4,O00-00 
OFFICE EQUIPMENT & SUPPLIES:, matera1s......... ..... 53000.00 
MISCELLANEOUS Surface equipment and facilities - 


repair shop, transportation, etc . ............. 15,000.00 
CONTINGENCIES . . . . . . . . ....... . . ...................... 103000.00 


Estimated total initial investment.. . . . $210,000 .00 


- MINING COSTS - 


	


Because of many unusual economic conditions, in 	 the 
soft ores, no expensive water removal, no timbering for safety purposes, 
large ore veins where only pay ore had to be removed for working room, 
their vertical positions allowing labor and equipment to work to better 
advantage, mining costs can be held to a minimum. Therefore, it is 
estimated that at the average rate of 150 tons per day, the ore cai be 
mined and delivered to the mill for $3.75 per ton. 


The annual milling operation costs are: 


$3.75 ,x 145, 000 tons covering 300 days = $168,750. 


- PLANT OPERATION COSTS.'- 


By use of modern equipment, handling an average of 150 tons of 
ore per day, recovering each desired substance therefrom, making each 
into a high grade flotation concentrate of its kind and the Precious 
metals into Bullion. It is estimated that the ore can be handled at an
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average cost of $3.?S per ton. Like mining, the cost is high because 
of the small capacity. 


The annual plant operation costs are: 


•x 1,000 tons covering 300 days $146,20. 


NOW PRODUCTIVE COSTS 


This applies to all costs and expenses, not directly chargeable 
to mining and plant operations, such as office, surface operations, trans-
portation ., assaying, laboratory, general overhead, local taxes, labor and 
property insurance. 


The annual non-productive costs are: 


x 1,000 tons covering 300 days $101,200. 


- TOTAL COSTS - 


Therefore, it. is estimated the costs to handle a ton of ore 
will average $9,.25, however, executive salaries, federal profit tax, 
amortization, royalties, contingencies, corporate tax, and other pay-
ments have not been included. 


As ore handling capacity increases, the total costs decrease, 
for example other than for additional mine labor, power and supplies, it 
does not cost any more to handle 300 tons with the same organization than 
to handle iSO tons. •


- ANNUAL COSTS - 


It is estimated that it will cost approximately $9.25 per ton 
to mine, mill and take care of non-productive costs as above stated, all 
of which makes a total of $146,250.00 


- INCOME AND PROFIT - 


Although income and/or profit has not yet taken place, it is 
only reasonable to assume that there shall be, therefore, both are predi-
cated on the following per annum: 


150 tons of ore per day x 300 days per year or 145,000 tons 
145, 000 tons x $30-75, Copper, Sulphur, Iron ....... . $1,383, 7S0.00 
Less operating costs of $9.25 per ton x 145,000 tons. 	 1416,6214.00 


- 


Estimated gross profit ............... $ 967,126.00
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•	 Only the strategic substances of Copper, Sulphur, and Iron 
• ore used - Gold and Silver being additional. Federal profit, taxes, 


•	 executive salaries, sales, Royalties or similar charges have not been 
included, but assume that such will absorb 75% of the gross profit, 
if so, then the possible net profit should be approximately $241,781.00 


• which is more than the original initial capital investment of $210,000.00 


It is assumed that ores exceeding $12.00 per ton in collective 
values should be profitable.


ASSETS - 


PROPERTY. - (Purchase Price when acquired) ....... $175,000.00 
BUILDINGS,improvements, etc, now on property 	 15,000.00 
MINE SHAFTS - 3 2 135 ft. at $28.00 per foot.....	 872720.00 
MINE . - Underground workings 9000 ft.@ $12.00 ft 108,000.00 
Preliminary Money-Expended ............... 10,000.00 
Investment & Working Capital ...................3502000.00 
Anticipated Gross Profits from the Estimated 
703,080 tons of ore above listed at $43.00 
per ton or $30,229,000.00of which ls....... .152114,500900 


Estimated possible assets......... $15,860,220.00 


ORE DEVELOPMENT - 


At the rate of 150 tons per day, there is approximately a 15 
year supply of immediately available ore, requiring no further develop-
ment other than that done in the normal course of actual mining. 


Creating an ore reserve and maintaining such is the most im-
portant part of any mine's existence and the life of the operating 
company and should be carried on as follows: 


First -- On the 270 foot level which is approximately 1,500 
feet in length along the Randolph Vein which is the dividing and/or the 
center paralleling of the l4 veins and which vein has produced millions 
of dollars in gold and copper, core drill to the east in a horizontal 
direction for at least 500 feet, every 300 feet apart in order to inter-
sect the ore bodies and/or veins on east side of the Randolph veins, in-
cluding the Barnhardt. 


Then on the same level do likewise towards the west in order 
to intersect the Meyers, North, and the Big vein some 25 feet in width, 
by these two procedures the ore volume arid values within this 16 vein 
area should be fairly well known, and when known cross cuts should be 
made so that the ores thereon may be mined.
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Second - Start on the 800 foot length crosscut on the 800 
foot level of the Gold Hill Nine, as this much of the depth has al-
ready been reached and is known, beginning on the east end of this cross-
cut by core drilling a horizontal hole 600 feet to the east and at right 
angles to the vein strike; then'on the 800 foot level floor at this 
point drill one, 1 2 200 foot vertical hole downward; then near its entrance 
drill a 1,1400 foot hole at 145% bottoming towards the east, and a like hole 
bottoming towards the west, north and south, making five holes; then come 
1400 feet west and drill five like holes near the Randolph shaft; then at 
the west end of the crosscut, drill six holes like was done at the east 
end of this crosscut. This would determine an area of approximately 
2,000 feet wide and 2,000 feet in depth, properly assaying the cores so 
the values will be known. 


Third -- On the 2,50 0- x 5,000 feet surface mineralized area, 
begin by properly surveying by several methods, in order to determine 
drill hole locations, so that after having been sufficiently core-drilled 
to 2,000 feet, this area becomes well known as to its ore potentialities 
and the values thereof, using the Randolph shaft as to the surface datum 
point. This area is only about 280 acres of the total of 1,200 acres. At 
various points on the surface a series of angle holes should be drilled 
using the above crosscut pattern, for the reason that since the veins 
stand practically vertical, some of such may not be intersected if all 
were vertical holes, where with angle hies new ore bodies and/or fissures, 
and/or lenses and/or veins may be intersected. However, before any sur-
face holes are drilled the underground formations should be studied in 
order to avoid as many blank holes as possible. Of course, proper siesma-
graph and/or magnometer surveys will prevent such errors to a certain 
extent.


Fourth -- Along the vein strike, several core holes should be 
drilled to 5,000 feet and/or to a greater depth in order to establish the 
depth and/or the continuation of the mineralization ., whose enrichment 
ascended from the mnagmus many miles below. 


Fifth -- Development work should always be carried on ahead of 
normal mining operations, so that an ample supply of ore is at hand. This 
can be done in several ways such as removing pay ore along the veins at 
various levels aid locations, and also by crosscutting from veins to veins, 
and the sinking of the Barnhardt, North, and Randolph shaft, deeper, start-
ing with the Barrihardt,. then the North shaft, sinking these two to 800 
feet, working towards the Randolph shaft, thus connecting these three 
shafts together creating a vast underground ore supply to where all of the 
ore and water could be carried to the surface through the centralized 
Randolph shaft, adjacent to which the mill should be advantageously lo-
cated for economical reasons. 


Of all the development methods, the above "Fifth" is the most 
practical, safest, surest, and most dependable and also the cheapest, 
for the reason that practically all of it can be done in pay ore, which 
goes to the mill as regular mined ore.
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Sixth ---The Old Field Nine should be rehabilitated so that 
investigations may be made in this area of the mineralized zone some 
1,000 feet southwest along the vein strike from the Randolph shaft. At 
least one horizontal ore drill hole some-800-1 .,000 feet in length towards 
the west and across the known 16 veins paralleling should be iflade, one 
200-400 feet to the east and one or more from the bottom of the shaft 
downward to 1,000 feet below the surface. 


- ECONOMIC CONDITIONS - 


The Gold Hill Mine has the most favorable economic conditions, 
probably not available to any .other similar mine in the world. 


1st - Because of prior operations the mine has developed to 
the extent where no further expensive development is necessary to start 
actual mining of ore in large tonnage. Such development could not be 
done today for less than 200,000.00 and several years time. 


2nd - In the mine there is an estimated 703,080 tons of high 
grade ores from which millions of dollars has been produced from the 
same kinds of ores, hence no expensive gamble in hunting for ores now 
available to operate a 150 ton daily capacity plant for about 15 years, 
which exceeds the total life of the majority of mines, while this is 
only a imor part of the ore which may be had from the mine. A most 
advantageous situation for any mine operator. 


3rd - The majority of the world's mines have only one, two or 
three veins - Gold Hill has 16, of which three have been worked and that 
only in a limited way. 


4th -. Because of the width of the ore veins, only pay ore need 
be removed to provide working room for labor and equipment, hence a 
larger tonnage can be produced with the same effort. 


5th - The veins stand vertical for all practical purposes, there-
fore, labor can work in a standing position to a better and easier advantage 
than on inclined veins. 


6th - No safety timbering is needed, because of the favorable 
geological formation, thus not like most mines where it is necessary to 
timber to hold up the earth, thus eliminating a dangerous and expensive 
situation and saving of much time. 


7th - The ores are primary ores therefore should extend to 
depths man has never reached today in any mine in the world, hence a 
very long life mine. 


8th - The ores are soft in texture and nature as compared to 
other ores, therefore, they can be drilled, blasted, crushed and finely 
ground at less cost per ton.


A
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9th - The mine produces an exceptionally small amount of 
water for its size, thus eliminating an expensive water removal, as 
experienced in other mines. 


10th - On the property and now at the mine shafts are electric 
power, hence no power plants to erect and maintain. 


11th - Because of the thickly populated surrounding area it 
is not necessary to build and maintain housing for employees. 


12th - On the property and by the mine shafts a few feet are 
paved roads, telephones, mail aid motor transportation lines, with a 
railroad adjacent thereto, hence no investments therein. 


13th - Due to climatic conditions no expensive heating facili-
ties for plant or employees are necessary. 


14th - Wholesale supply markets, machine shops, etc. can be 
reached within a few minutes over paved roads, a most advantageous can 
economical condition. 


15th - However, the most important of all is the fact that there 
is absolutely no problem of recovering each desired substance from the 
ores by modern equipment and technique, which has already been dom in 
tests on the ores, both having been developed many years since the Gold 
Hill Nine was last in operation. 


Because of the above important economic conditions and con-
veniences, a ton of ore should be mined and have the desired substances 
removed therefrom at the same rate of capacity, of like kind of ore, 
from like size vein, for 50% - 70% less per ton than can be done in Canada 
and/or any other mining area in the United States, except at the Gold Hill 
Mine, therefore, because of the large ore potentialities at Gold Hill, this 
mine should become one of major importance in time to come, because of the 
low cost of handling a ton of ore. 


- SUMMARY - 


Because of the present gradual depletion of, and the lowering 
in values in the western mining fields, and the success of the Canadian 
mining industry in the pre-Cambrian geological formation, the same in 
which Gold Hill is located, minerals have' to be had from some source for 
the continuation of human development, therefore, instead of developing 
mineral fields in various parts of the world, why not those of North 
Carolina, especially at Gold Hill, which offers possibilities, probably 
greater than many of the new mineral exploration projects throughout the 
world now under way, where millions of American dollars are being spent 
to help others, why not a few for Gold Hill? 


As already stated, North Carolina has more known minerals, 
many of eaonomic importance, than any other similar area in the world, 
and if the Gold Hill District was elsewhere, money could not purchase it.
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erty to the interest of the Government under the Exploration Project Contract will be required for attach-
ment to the Contract. 


2. (a) What metals or minerals do you expect to find? COPPER, ZINC, SULPHUR—S ee Bulletin # 21 attached 
(b) Furnish statement of the geologic features of your property, giving type of ore deposit and reasons for expecting to find 


commercial ore bodies. Illustrate with maps or sketches. If you have a geologic or engineering report, or assay maps 
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The information requested in questions 3, 4, 5, 6, 7, 8, and 9 below should be answered specifically and in detail, as this 
information will be attached to and incorporated as part of the Exploration Project Contract, if such contract is entered into 
with you by the Government. 


ANSWER EACH QUESTION ON SEP&RATE SHEETS OF PAPER AND SUBMIT A COPY OF EACH ANSWER 
FOR EACH COPY OF YOUR APPLICATION. 


3. (a) Describe fully the proposed work and give the total cost of the project. 


(b) State the time required to start the project and to complete it. 


4. Submit a map or sketch of the property involved showing a plan (and cross section, if needed) of the present mine workings 
and the location of the proposed expkvration work as related to geologic features, such as contacts, veins, ore-bearing beds, etc. 


5. Furnish an itemized list of existing facilities, buildings, installations, and fixtures with a statement of the cost of any neces-
sary rehabilitation or repairs to put into useful and operable condition.  


6. Furnish a detailed list of additional facilities, buildings, and fixtures to be purchased, installed, or erected by you, with the esti-
mated cost'óf each item. 	 - 


7. Furnish a detailed list of operating equipment, separated into items to be—


(a) Rented 


(b) Purchased . .-	 - 


-(c) Furnshedby you 


with the rental, purchase price, or depreciation of each item, as the case may be, to be charged as a cost of the project. 


8. Furnish an itemized schedule of labor, b y numbers and classes (miners, muckers, etc.) and of supervisors by numbers and 
positions, with the maximum wages or salaries to be paid to each. 


9. Furnish a detailed list with estimated cost of each item for materials, supplies, enginêering, assaying, accounting, power, 
water, utilities, and any other items not provided for above. 


10. (a) How much are you prepared to invest in the proposed project? 


(b) Is this amount sufficient to pay your part of the cost of the project, in accordance with the regulations on Government 
participation (Sec. 9 of MO-5)? 


11. State any conditions or circumstances regarding the property not sufficiently brought out by the foregoing questions. 
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tained in this form and accompanying papers is correct and complete to-thebest Of their knowledge and belief. 


GENERAL SMELTING & REFINING CORPORATION	
By(1!' 


(Name of company)	 (Signature of	 orized official) 


APRIL 8th, 192	 . .
	 SECRETARY 


(Date)	 (Title) 


Title 18,U S. Cede (Crimes), Section 1001, makes-it a criminal offense to make a willfully false statement or representation to any department or agency 
5f the United States as to any matter withisrits jurisdiction.


	


U. S. GOVERNMENT PRINTING OFFICE	 16-64067-2
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HO 


3
(a)	 •pr4*ie th	 to*aH.t,. odMnes.Oe at 039 


toot depth. (Tho In4o .$t) tt,h ii ccg neted thru 4riftn iVith the 
north. $haft *ths 270 tsot deep. The North $sft *tne is toppe4 
UP at th. top, 4th Unwro 4n4 tailen dirt.	 haetobe 
4ea.d out dn to the water, hewav.r, when the watør in taken ut 
ot the ten*o1ph it wLU aUo g.e out of the No*bh. Thtdn. is 
on page 97 of the tUetinØ 21 turdshed her.4th. The Ia*nharit, 
ems ma ohoked at the top doun for obab1y 50 or 100 feet 1 and then 
is flooded for the bslsa*o of the wW doiu. The 1arxth*rdt is soft 
deep., 624", is desoribod on page 193 of the Ths2letln 21. A. in choen 
Sn bittetinavo The 3 ni, covozed in this liostiofl are pictured 
aisl in those pictures is shoi the shafts x4 drifts. The eein prob. 
Ian is 11AMUV404 4644 *x'izm out the ahaft*. Tho drifts ore in 
tact as stated the an who wrp*tered the s!xss In 1939. The 
Of t drifts are .0 Upriet arid the ebatte iin bstan*i solid w41i 
or granite I end slats azid offer no totibI. or neoessit of eønoLvo 
cleaning out. Ones thesi shafts are Wiwetered and the okakod condition 
c1'ared out a WAX aatlaraijse can be "& .of the Underrmw widngs 
an exa inatiori of the vsine and raiaes takes toa' sesa)ing to d.ter*U* 
the value mid of Capper, 2ine, 8*1$ruz'.. AU vaj1sblo Wmxv. and 
re'o$* on these deposits and veins Igivt ewmwe to the fact that there 
ac be ao* 'ext vdub)s ox, thetr4j. 


(b) Tine required it VdU take *ba*t 30 dre to get	 to tart one. 
wo get the eppal for th* loan plan. it; lZ take About 90 to unwater 
the Mims and to roboka then u*1 get the zaecssasq saiss and have  shm 
qjiq.4. That  vW abtt n the 1a*w*sIge of the strategic awtals and os 
athorsie th.3r1n 


(a)	 ize.nt covering o*tof Project bj 
Work	 cost


i.Equipeer4t to be rete4 ......... $,2?O. 


2-Eutpsent to be urchased ......... 	 6,8070 


j- Other costs(ae on iten 9) ........ 	 3,710.


)..eLabr a*d !or*On*tal costs ..i....... 


I extra asesying. 10,470. 


Total cost of pro3eat ... $,127.00







We are m*bs .tttng owe Of the *tnes shoeing their 1ootioee em 
relates to the b*1*ce of the property and are also a eopr of Bul1etin 21 that fnl21y d o ribeis tM i&rxee n fzU. 0* pege of this bnU.tin 97 is u1own a cross out s.ct4ons 
of the Ra*doph aM North *t4w vo hsvs indicated thereon the locatim of the shafts that are chod arid also need t*n atmriug. On page 303 is shown he Barnhax'dt *Lne, the $ie conditjoa exist there..S







5.	 itjngaoi 


Consist of & B*lding thst to in exceUt oi4 tion with the 
exception At now sinor repairs which will cost not sore than 
$5000 This bui34ing if new wuu34 coat not less then *150000 
itietnsixeI2X90 two 8tOries, (pra*e) 'to beuaedms 
office, storeje, aM housing facilities for acne of the labor. 
The offioe of t his building will cost lb oit $320 for the 
needed fecilittee tpr opration.(This Ow bee been Listed 
w*kr#? (b) purchases 


The nines have nosal*sge valu, in the treeing or shaft material a 
the ssttsr of putting those shafts in repair is also cverod in 
Ø7zn6r(b)







.	 . 


6..


This qwst1on of addition fimlUtias (added) Wo do not thI* &pp3ias 
to our ease - there are no cdod facilities except in Vw cae of 
repairing the ehafta and p1acng the nsdsbasty tiere there i to 
peratt the 1antn Out of aw and the UAwaUrIng of aae. The cost of 
this project in that connection is also covered in I 7 under (b)







.	 . 
1. 


AL


($)	 E***t.tObt4


poe*prbrsub 
period of 90 dq. or 1148 per dq or an e5ti**ted	 ...........$ls320. 


.3 81014u, 05. pr dqor$145.pr da for (3) for 9Odqa ........• 140500 


1	 900.,. 
Total  


(b) Purcbae	 S 


• .*ed tooli a wo*Lng Equtpeent(Uand) •...•. $280. 
E1eot'i0 Starter ,••4•,•.,..,.,..,.'i.	 2700 
Hoist Cable for thfttUee	 1435.


iewis whe4*, ehaft, bearingu, ............. 225* 
ectrjc gotore for hotøb 


Ban d Wiot for PUV	 60 1650 
Eictric Prnmr wiring, aUtha Gtc .... 0ó 4•*	 1400. 
Rand boist C*OI0 for  i&*	 5500 
Pipe and fitt.ns for) mines•...,.........,.. 920. 
VIVO 	 •.............+... 160. 
)nere lama and t0400 wLti eaika, 4hte etc • 220. 
Ot!toeeuplie, aqipent, ................... 320. 
material for mine skips 	 800.
Ndle, spIk9** *owntvbdItfi etc ..............•. l0. 
Eleatric Power poioe	 900 


ILectric Power cables troa tranmtttez's to sine aia 
Mtnc, at.riele for Oovo as u,d 


 .j.t _r5i1J 


ota1 ........ •$60077. 


(c) Nothing svei1ble to turni4i excpt on prcbss. 


(b) 1. Lt for flia 10 . 	 . 


Coat of	 .... a a s 0 4	 • *3500 
Coto otttø ........,.....e..,.ø4..s*..4. 21401). 
Bill for por & aepair*	 ISO. 
Driller $?o pr hi' helper 1.50pr hr or *3.50 


pi' hour 8 hour da428 pr dir90 dar3 .... 2520A 
"boring 300 aa*plea 3 $3.50 ti'ansportion 


•	 on *am $20e •eS4lI*•0Si*4**iI.Iöe**4•*.,.OQ4tr_ 
•	 Total ... ao,ifd.







.	 . 


8 


8.
Schadu1e of L*bor 


2. Aocountnt at 4100 pr Wit for 13	 eke .. .. 
1. Engiae.r	 '	 100 " '	 23 60**., 33000 


3. P'oreaen180 "	 " '	 13 "	 .... 23h0. 
3, Hoist oieratora1$o	 ' I'	 13 " ......	 2340. 
39 Uec&ni*	 100 " 33 .....	 2300 
3 • Avat Mcbntc& 330	 ' 33 "	 ..	 3850 
6. U.lpsre.	 3O)	 ° 33 ft ••" ________ 


Tot41a1*r







9.
to Grn.*L office SA3 Olt ng ......,....o......$;. 


Asig or 3(X) aeLe* 0 $3.O 


iectric Pr tor ial us at d1ts oz' X .... 
0riirzg sromd abets, 001a rna toromw.. . . .. 
Work1n'8	 ,..,..........+	 06 
Ta'w,ktn4 an	 xu'tation at .	 dr 90 d'e 


Zn thc	 of Mcount&rg Aw,	 -	 has 
boon Intl flpr8on : or labor c* nur 3.(Pago) 


A000urAift 	 ...300. 
0	 *	 0 13	 .. 1300. 


uMuLJ u 


Or torbthh	 gz,600.







20. 


(a) We re pep*røci to Z*wn*t $$,000 in this Uflwatng xporthg 


project or our Of Tha total rsttMate twminc hervidth .z
to begin viork on 20 tUyo bOoc. 


(b) The abcAft owumt La 2uZrictent to coy* z'	 p







Form MP-103
(May 1951)


Form approved. 
Budget Bureau No. 42—R1026. • S. DEPARTMENT OF THE INTE R


DEFENSE MINERALS ADMINISTRATION 


GENERAL TECHNICAL DATA
	 NOT TO BE FILLED IN BY APPLICANT 


FOR USE UNDER THE	 Docket No. .,AttE 


DEFENSE PRODUCTION ACT OF 1950
	


Date received 


GENERAL SMELTING AND REFINING CORPOR ION 


P-0-BOX 1876 


L	
RALEIGH, NORTH CAROLjNA


Name and 
address of 
applicant 


Date ----L8th,192------------


INSTRUCTIONS 


	


This form is to be filed with Defense Minerals Adminis- 	 (4) signed copies of the form and accompanying papers. 


	


tration, Department of the Interior, Washington 25, D. C. 	 Name and address should be stamped or typed on each sheet 


	


It should be accompanied by appropriate application form	 of this form and all accompanying papers. When a question 


	


when a specific type of Government assistance is requested, 	 is inapplicable it should be so stated on the form. Addi-


	


in the form of (1) loan, (2) purchase contract, (3) Gov- 	 tional sheets may be attached in answering any questions 


	


ernment guarantee of a private loan, (4) priorities or allo- 	 or in supplying additional information. (IF YOU CAN-


	


cation of mining equipment, and maintenance, repair and 	 NOT ANSWER A QUESTION, SO STATE.) If a ques- 


	


operating supplies, and (5) other forms of GOvernment 	 tion is answered elsewhere indicate where answered. It is 


	


assistance that might arise under the Act. Submit four 	 not necessary to answer it again. 
GENERAL TECHNICAL DATA 


Supply the following information on separate sheets, arranged, numbered, and lettered as indicated: 
1. Materials produced: 


(a) What are the chief mine, mill, or smelter products? 
(b) What are the byproducts, if any? 


2. Name (s) and type (s) of mine (s), mill (s), smelter (s), refinery(ies), pit (s), quarry (ies), drilling operation (s). include old 
names of property, if any. Show extent of workings, including the following: 


(a) Linear feet of shafts. 
(b) Linear feet of drifts and crosscuts. 
(c) Linear feet of tunnels or adits. 
(d) Linear feet of other mine openings (explain briefly).  


Indicate whether mine is flooded or not. Describe any pumping problems. Give size or productive capacity. 


	


3. For each operation listed above supply the following: 	 .	 .	 .	 .. . 
(a) Distance and direction from nearest town and shipping point. 
(b) Mining district. 
(c) Township, Section, Range.  
(d) County, State. 


4. (a) State whether or not property is now in operation, and if in operation; by whom operated; ................... 
(b) Are you operating this property as: 


Owner.	 .	 ...	 ..........	 ...	 . ... . 5-


0 Lessee.  
0 Contractor. 


5. Number of years in production .:-----------------------------------
If not in production or operation, estimated date when production will begin ------------------------------ ----------------


6. Experience.of operators:  
Describe the mining and general business. experience of (a) the applicant, and (b) the person or persons who manage the 
project.	 . 


7. History:	 .	 .	 -	 ..	 .	 ... - .	 . 
(a) Give a statement, as complete as possible, of previous exploration, development, operation, and production of property, 


with reasons for suspension of operation. 	 .	 ..	 S 


(b) State briefly the known history and production of	 adjoining and neighboring properties.	 .......: 
(c) Furnish any available (private) reports that may apply to this application, including results of mine examinations, 


recommended exploration and development, and metallurgical Investigations.... S 
.	 .,; . :.. . . . 	 . 	 S 	


-  -2 iO-63792







8. Names and addresses of Offiàers, Directors, or Partners, and in addition thereto, the ., five largest stockholders if applicant is a 
corporation.


.	 .	 . 
.


. 
.	 .	 . 


.


TOTAL OF 
ANNUAL . NUMBER OF 


HEW IN.APFCANT 
SHARES


•	 .	 CARRIED 
LIFE INSURANCE 


FOR 
,	 .	 .	 . 


.
. ctflS. CORPORATION BENEFIT OF APPLICANT 


.	 .	 .


. 
.	 .


.	 .	 .


SIONS, 
BONUSES, ESTIMATED . . . 


.
NAME AND ADDRESS.


. OFFICIAL 
(If officer is also


, 


director indicate
RECEIVED 
. FROM


NET	 . 
WORTH 


OUTSIDE OF


.	 .	 • .	 .	 . .	 ...	 . .	 . 


Net Cash 
by,"D") APPLICANT 


AND AF- 
FILIATES


INTEREST IN 
APPLICANT Common Preferred Amount


Surrender 
Value 


.


DumNa. . an 
FISCAL	 . . 


.	 ..


- .	 ......
YEAR 


(a)	 :.	 . (b) (c) (d) (e) (f) (g)	 . (h) 


, o *a (0 ' 


L	 imaas V.	 .(D) Ii 0 100 1hi 


c. *. aqs ssq(D 


J. I. Oø *,n. $%,O 1 


LO. ii.3*. aM.Mq (1) *3 ___ 


- TOTAL XXXXX XXXXX XXXXX 


If more lines are needed continue on separate sheet 


9. Capital Stock Issues:  
For Corporate Applicants ,	 ,.	 .	 . 


ITEM AUTHORIZED OUTSTANDING PAR VALUE NUMBER OF SHARES 
OUTSTANDING


DIVIDEND RATE 
LAST PAI0. 


(a)	 . .	 (b) . .	 (c) .	 (d) (e) 


Common stock $ %.aa0 $ J1S 


---- Preferred stock ------ ------------------ $ 8	 ---------- $---------------------------------------------
lndicate period covered.	 .	 •.. 


10.	 Production:	 .	 .. -. .	 .	 ,.	 . 


........ .ITEM	 .
KIND OF 
PRODUCT


1948 
TOTAL


1949 TOTAL 1950	 .. 
.	 TOTAL .


PRESENT 
AVERAGE - 


MONTHLY 
(b) (c) (d) (e)	 - - 


1. Quantity of product mined or quarried (Short, long, 
metric tons, barrels, pounds	 etc) 


2 Quantity of product processed	 (specify unit of 
measure andtype ofprocess) ----------------------------


3. Quantity andgrade of product sold or shipped _____ 4 (specifyunitsofmeasure)L---------------------------.. ------------ 


11. 11. Do you cOntemplate a change in the present average monthly rate of production? 	 If so, state estimated maximum monthly 


production and basis of change 


12. Ore or Mineral Reserves: 	 ..	 ..	 . .	 ... 
(a) Describe the ore or mine	 1 deposit briefly.	 Accompany the application b	 any available report on the geology and 


ore reserves.
16-63792-1 







$0 (a) Prap•rty got z*ei i.n op.rst&a Ru not b.e* rct *iiø. )9S (a) Xaus 


. Ope?att* te i* uo ts our Ixva1&.a Z.s* baa bi.a ra*t.it 


6. (a) Pr* 1ø* (1$ 7r* r.e*sirth In at 	 ot *td*g t.p.vttu-2% 's*ra O.seis) 
*sn*er of thres 1Ltti-*iUts* DsU*r prop.r'ti.a) 


$j $Ø* (3.2 ye*ri *1*0 **r a*d peratr .t b1ee øtmr Wj	 of
$taçit.* Ccsa .arg*at &rcbtt.Os *4 $uild.r* at Pub&* $ac3s ta I. Car. 
aø07 - *qs - lsmt*i	 LZ.. 20 years *.r1a*e L* aottU *La. 
•psratiaM. Z*cl*dirii work 4th aav.ra1 of lsrg.st *iz4n inteisits of oo*i#q 
Tkr	 0* td* Tia, 3e Dicsov.x,i it U* L Oar ?*sg*tu. 
*]t* - Att.rzq 4.r .ier *f I. csixo3*** PreZ*34t* *ba Pa.s .f two 
øztU•	 2 M.oek *sas, Y.	 Ui,. Rtak ftelmosdo La,. attt.1L


$ui.b Z,ez'tj*g M.tne.a sat a $100,000 s*iitai 1mw pxiistics. 
CG*	 ia.ter	 *irS.i lx*gi*a.r- Wi.csl Ap*tu 


MAW ajta.ar wLU qe the project- no 14. sic. 1* that


MAL 


field sosuron the t1leet .00peivatie* *id know )4e4w. 


7. (a) Attsc3*d ie a a€ or'(ixRU A) an *Z$T0I of t&s proper sleag with * 
and a eo of ULLTU 23° of t *0GW RXLt W*G DIITUCT J T 
Attc.b.4 t thin beUeti* Is a reference pse r deria to certain articles 


3 sinai 
(a) aM (s) are covered b the atom also. 


33. Tes .eqt to put tote	 productt4 as soon as oors.ttOn io ii *c)3eted 
with an averag. 


of 


4*. least 330 tans per day 


32. Attaoed &S*Z$mT	 1W O $ 0-	 11-1 to ivid 	 reports as 
1 clodu$ of the id,rMs In 393$ aM at the M of IxesLa*4ts in 
(b)	 *rd 2 are covered tv 1x1tW.t E 


13. Parad i1*vq Almte nea (300 yr.) I *2" to $sui^rtors *43resd sper 
pulatinn 100,000 within  25 *11.s good roeds in *"TV directian.fari & 


310 AU season rinhe a*d he my, flow 00 I' heavy year aronat "004 waW on pippmr 


3%. Abundant par vdlab]m, *saV pooer lines cress pr.per within M. yds M 
rat. offered? to 9 slils - less sit if ve1e is etippid *p 


34. s. e34ye4 ace- Zcct .npley B to 10 during sor*tIa* tine430 ièo* into prodi*











(b) If deposit is other than 	 r: 
(1) Submit assay plans and/or sections showing location and size of proved (measured) and probable 


(indicated) ore or mineral reserve. 
(2) State the tonnage (indicate type of ton) and grade of each class of ore reserve, as above, and show how 


computed. Tabulated total ore reserve as follows: 


TOTAL ORE OR MINERAL RESERVES 


• METAL OR 


ORE OR MINERAL RESERVE


 


ESTIMATED
MINERAL 
CONTENT


ROSS VALUE RECOVERABLE 
UNIT VALUE


ESTIMATED COST 
OF PRODUCTION 


ONS PER TON
PER ON PER TON PER TON 


(Grade) 
(a) (b) (c) (d) (e) -- 


Measured(proved) ----------------------------- 


Indicated (probable) ----------------------------------------------------------------------- 


----------------------- ----------------------- ------------------------ ------------------------ 


------------------------------------------------ 


--------------------- — 


------- ------------------------


( c) If placer:


(1) Give estimated total yardage and average marketable mineral content of each deposit. 


(2) Submit map showing location of placer deposit and surrounding area, with all test holes or pits. Submit 
logs of each hole and test pit with depth and average value of each. 


(3) Describe gravel, stating whether fine, medium or coarse; loose, tight, cemented, or frozen, and whether it 
contains stumps or boulders more than 1 foot in diameter; if so, how large, and in what proportion. 


(4) Describe bedrock, giving type (granite, sandstone, shale, etc.) and state whether it is hard or soft, smooth, 
uneven or rough. 


(5) Describe overburden, stating whether loose, tight, or cemented; fine, or coarse textured; furnish estimate of 
average thickness and total amount. 


(6) Tabulate the reserves using the form outlined above for ore or mineral reserves. 


13. Access Roads: 
Give road distances to shipping, supply and residence points, stating kind and condition of roads. 


14. Water Supply: 
State source and quantity of water available for operations and whether sufficient for all seasons of year. 


15. Power:	 ' 
State amount of power used, rate per hour, and source thereof. 


16. Labor: 
State number and classes (miners, muckers, millmen, etc.) of men employed during a recent representative payroll period. 


17. Equipment and Facilities: 


Describe present equipment on the property, including buildings. (State condition.) List major pieces of equipment 
now owned or controlled and in serviceable condition available for this operation. 


18. Are there any particular conditions or circumstances affecting your operations that are not described above? If so, explain. 


CERTIFICATION 


The undersigned company, and the official executing this certification on its behalf, hereby certify that the information con-
tained in this form and accompanying papers is correct and complete to the best of their knowledge and belief. 


GENERAL SMITING & REFINING CORPORATION	 0 
By.--- ___------------------------ (Name of company)	 (Sigf autho  le5,fficial) 


APRIL 0th, 192
--	 -	 -	 tle) -	 ( i (Date) 


Title 18, U. S. Code (Crimes), Section 1001, makes it a criminal offense to make a willfully false 


St


ement or 7representation 
to any department or agency of the United States as to any matter within its jurisdiction. 


U. S. GOVERNMENT PRINTING OFFICE 	 16-63792-1 























.	 0 


-. THE PROPERTY' . 


The Gold Hill property comprises 800 acres of 
land in Fee Simple along with mineral rights and 400 acres 
additional with just the mineral rights On this property 
are paved roads, electric lights, telephones, daily mail 
service, bus lines, bhurohes, schools and adjacent thereto 
is a railroad. 


Approximately 100. acres of this land is in cultiva-
tion. The balance is in timber which far exceeds the re-
quirements for the necessary timber of the mines. 


The bulletins, maps, charts, and Geological reports 
attached herewith clearly exhibits the scope and value of this 
property with the potentialities therein.







FOfl1!MF1fl	 UN• STATES DEPARTMENT OF THE INOR 	 Budget Bureau No. 42-R1035.1. 
(Revised June 1951)


DEFENSE MINERALS ADMINISTRATIO 


MF-103 Should Be Filed With General Technical Data Form MF-100 


Not To Be Filled in b'ij Avplicant 


APPLICATION FOR AID FOR AN


EXPLORATION PROJECT PURSUANT TO


MINERAL ORDER 5, UNDER


DEFENSE PRODUCTION ACT OF 1950 


INERAL	 ITING & REFINING CORPORATION 


Li	 P.O.BOX 1876


Docket No. 
Metal or Mineral ---------------------------------------- 


I)--- Date Received ---------------------- 


Amount$--------------------------------------------------
Participation (Government %)


Name and 
address of 


applicant 


L 
APR ' 9 1952


RALEIGH, NORTH CAROLINA. 
I	 Date Aprii8th,19S2.. 


If you have already filed MF-100, give date filed JILEING 8AME TODAXpe of assistance requested 	 ration loan 
for unwatering mine 


DMA Docket Number (if available) 


INSTRUCTIONS 


Read Mineral Order 5, Regulations Governing Government 
Aid in Defense Projects, before completing this application. 
Submit four copies' each, of the signed application form, Gen-
eral Technical Data Form MF-100, and answers to questions 
as specified, to Defense Minerals Administration, Department 
of the Interior, Washington 25, D. C., or to the nearest field 
executive office thereof, with your name and address on each 
sheet of the application and all accompanying papers. If you


have previously filed MF-100, it is not necessary to file it 
again. However, you should indicate in space provided above 
the type of assistance previously applied for (loans, procure-
ment contracts, etc.) and DMA Docket Number, if available. 
When a question is inapplicable it should be so stated in the 
fo.rm,. Additional sheets should be attached in answering any 
questions or in supplying additional information. IF YOU 
CANNOT ANSWER A QUESTION, SO STATE. 


1. (a) Give a description of the real property that will-be in any way involved in the exploration project, including any existing 
mine or operating property. Attaching same hereto 


(b) If you are not the owner of the property, submit a copy of the lease, purchase option, or other agreements under which 
you are authorized to operate the property with each copy of your application. 	 Attaching same 


(c) Give the legal description of the exact parcel, plot, or area upon which the exploration is to be conducted. 


NOTE: (1) If both areas are the same, so state. The only obligation to repay the-Government is from the net earnings 
from any commercial discovery made in the area specified in (c) above in which the exploration is to be con-
ducted, and the expenditure of funds which may be charged as costs of the project must be limited to that 
area or to work necessary to perform the exploration in that area. 


(2) If applicant is not the owner of the property or if there are any liens or encumbrancesagainst the 'Property, 
copy of agreements of claimants, lienors, encumbrances, and lessors subordinating their interests in the prop-
erty to the interest of the Government under the Exploration Project Contract will be required for attach-
ment to the Contract. 


2. (a) What metals or minerals do you expect to find? Copper, Zinc, Sulphur-See Bulletin 21 attached 
(b) Furnish statement of the geologic features of your property, giving type of ore deposit and reasons for expecting to find 


commercial ore bodies. Illustrate with maps or sketches. If you have a geologic or engineering report, or assay maps 
showing width and grade, please send them with application, stating whether or not you wish to have them returned. 


-	 16-6407-2 
See Bulletin 21 also- Bureau of Mines . Report of Investigation made October 1948 


and numbered R. I. 4364— Copy off same attached was made on 
Adjoining mine (Union Copper)







•	 S.: 
The information requested in questions 3, 4, 5, 6, 7, 8, and 9 below should be answered specifically and in detail, as this 


information will be attached to and incorporated as part of the Exploration Project Contract, if such contract is entered into 
with you by the Government.  


ANSWER EACH QUESTION ON SEPARATE SHEETS OF PAPER AND SUBMITA COPY OF EACH ANSWER 
FOR EACH COPY OF YOUR APPLICATION. 


3. (a) Describe fully the proposed work and give the total cost of the project. 


(b) State the time required to start the project and to complete it. 


4. Submit a map or sketch of the property involved showing a plan (and cross section, if needed) of the present mine workings 
and the location of the proposed exploration work aielated to geologic features, such as contacts, veins, ore-bearing beds, etc. 


5. Furnish an itemized list of existing facilities, buildings, installations, and fixtures with a statement of the cost of any neces-
sary-rehabilitation o repairs to put into useful and operable condition.. 


6 Furnish a detailed list of additional facilities, buildings and fixtures to be purchased, installed or erected by you, with the esti-
mated cost ofeách item. 	 .: 


7. Furnish a detailed list of operating equipment, separated into items to be—


(a) Rented 


(b)rPurchasecF, .. 	 .	 .	 -. 0	
.. 


(dj1Furnished by. jou 


with the rental, purchase price, or depreciation of each item, athe case may be, to be charged as a cost of the project. 


8. Furnish an itemized schedule of labor, by numbers and classes (miners, muckers, etc.) and of supervisors by numbers and 
positions, with the maximum wages or salaries to be paid to each. 


9. Furnish a detailed list with estimated cost of each item for materials, supplies, engineering, assaying, accounting, power, 
water, utilities, and any other items not provided for above. 


10. (a) How much are you prepared to invest in the proposed project? 


(b) Is this amount sufficient to pay your part of the cost of the project, in accordance with the regulations on Government 
participation (Sec. 9 of MO-5)? 


11. State any conditions or circumstances regarding the property not sufficiently brought out by the foregoing questions. 


CERTIFICATION 


The undersigned company, and the official executing this cerüficationon its behálf,hereby certify that the information con-
tained in this form and accompanying papers is correct and complete to the best of their knowledge and belief. 


GENERAL SMELTING & REFINING CORPORATION. 


(Name of company)
Ry ---------------------- 


APRIL 8th, 192
SBflRETARY 


(Date)
	


(Title) 


• Title 18, U. S., Code (Crime), Section 1001, makes it a criminal offense to make a willfully false statement or representation to any department or agency 
of the United States as to any matter within its jurisdiction.


U. S. GOVERNMENT PRINTING OFFICE 	 16-04067-2







.	 S 
(a) The	 d work is the UwateiLng o( three old 4n*. e. oX 830 


foot depth. (The Rai1LQ3pb) which is cunø%ed thru drUta with the 


1JI $haft mine - 270 feet deep. 'Ibe North Shaft mine 5s etopped 


tp at the top, with timbers and fallen dirt. It will have to be 
c2aaed out down to the waters however, v.hen the water is taken out 
Of the Ra d4ph it wiU sUe go Out. of the No*rthj. Tbisadfle is sho!fl 


• an page 9? of the 1I1letin # 23 rurn.ihe4 herewith.. The $pjsr4t 


• mine is óboked at tiLl top down fOr robsb1y SO or 100 feet, and the*
 50 ft js e0Xth5 1 Tb0Dtt5 f3oodedfortheb*1an0  


deep. and is d*seribed on page 103 of the Bulletin 23. As to eboirn 
in bul3.t4fl 23-' Tbs. 3 mine$ covered in this application Sr. ictred 
and in those pictures is shown the, shafts and drifts. The aatn probe 


lem is Unte.ring and c3,.ariig' out the' shafts. The drifts are LA 
ót as stated by the efl 'who unwate$d' the mines 1n L939. The wallo 


of the drifts are all. uprigt' and the shafts run bátweefl solid walls. 
•	 of gran*te and alatO and o!er no touble' or neCOS8iti of epGfl6tY* 


c'eaning out. Ones
VaotsO 0114. ta are nwater*d and the ckOked codittOfl 


clar.d out a full .xploc'attOfl osn be *ads of the underground woiktnge 
an ,x*min*tiOfl of the ein* and suLee taken for assaying to dotexd*e 


the value and of Oeper, Zinc, 3ulpbut. All available history end 
reports on these deposits and veins give e'vtdeflce to the fact that there 
may be some verY valuable ore therein, 	 S 


(b)


 


Time required - jt. win take about 30 dq8, to get z'ea* to start once 
we get the pruval or the loan plan, It iU take aboUt 90 to nW*teZ' 


• 'the minSa and 0unoboke the* and get the neceesaX samples and ha! thea 


qpared. That W Obt&U the	 of he ratógtomltal* and 


Lnerals therein	 •	 • 


(a) Suplinent covering co*t of Project by ite*. 
•	 Work	 • • •	 cost 


	


l ..Eq4pment to be rented •.. .. . .....	 $9.9270* 


	


2..quipment to be purchased ..,......	 6,607t 


??	
item )	 3,710.


•4-'Labor and personnel costa ..... .... • 159170, 


-Dianond drilling & extra assaying . 1O,I70. 


Total cost of project ... $!i5,72700







I'.


We an eubttng mVs of the *Lne hng their locatiam $ 
reiatee to the b3enoe of tb property w4 re 81so 
of mgletth # a theib f*U dctcrin these vows in Ml. 
On *14 of tht bulletin 9? ie ernwn crece cut *eotione 
Of V20 Rood 	 nd oxth rdn%ei  we tuive th6ic4ted theron 
tM locAtion of the shefte that cm choo4 AZtd aLso need un's 


eteriug. On pe 1O3 in ehn the 1*rnbardt *L*te, J* te*e 
,oncattofle .4*t thøre.







. Existing facilities 


Consist of a BtUding that is in excellet condition with the 
excptiofl of some minor repair8 which will cost not more than 
$500. This building if new would cost not less than $15,0006 
At is in sixe 42 X 90 two stories , (	 to be wed as 
office, storage, and housing facilities for some of the labor. 
The offise of this building will cost * out $320 for the 
needed facilities fpr oprr&tio*.(Thia item has been listed 
under# 7 (b) prn'chaaee 


The mines have no salvage value in the framing or shaft material s 
the matter of putting those shafts in repair is also covered in 
#7 under (b)







6


This question of addition faci'ities - (added) 11* do not think applies 
to our, case . as there are no needed facitities except in the case of 
repairing the shafts and placing the neoesaary timbers there in to 
permit the cleaning out Gf same and the Unwate ring of. sae. The cost of 
this project in that connection is also covered in # 7 under (b)







•;	 . 


(a) Equipment tobe rented 


•	 .2 Water Pui (Opeiat*g 214 hours per d') rental price $1 pr hr each 
er $148 p51? day for an eatz*ated period of 90 cias .....,......$1320, 


3 Hoists 41 11 0 pr day ox' $liS.pr da for (3) for 90 days .. ... 140O. 
1 ¶I'ruck @ $10is per da for 90 dqs............. .4...,	 900 


Total	 4,2700 


(b) Purchase — 


Needed tools and working Equipment(Rand) ...... $280 
Electric Starter .. . . . •. •. ••••• e•..•. a a • a a. 00 2700 
Hoist Cable for three mines ........v........ . laS. 
Sheaves wheels, shafts, bearings, ,........... 225. 
Electric Motors fox'hoiab .............•'•.... 5000 
Hg d.hoiat for pump skip •..•.•;•..•'•''"e• 1650 
Electric Power wiringj SftfthOs etc ........... 14004 
hand hoist cable for 3 mines •.............,.. 5504 
Pipe and fitt&ns for ' 3 mines •... a. a.a a • .j 920, 
Fire hoee . fittirige for pumps. 
Miners lanpe and tools, with sacks, lights eteaw 2200 
Office supplies, equipment, ....... .. ....... 3200 
Ifaterial for mine skips ••ae.a .................. 8000 
Nails, spikes,oement,bOltaetc ............'..•• 15014 
Electric Power poles 90. 
Electric Power cables from tranmit'ters to mine d4s 


Mine 1aterta1S for Jove as unexpected expends 51400 - 
Total	 .Ô07;	 $ 6,80?. 


Totl.......... $16,0774o 


(c) Nothing available to furnish except on purchase 


(b) S 1imerxt for Diaoz4 drIIIIAP 


Cost of drilling oquipr3ant 
Costa of Biu,	 21400. 
Bill for power & Ep&s	 750.
Driller $2 * pr hr hslper $lJOpr hr or $340 


prbp'ur 8 hour da428 pr day40 days .... 2520 
•kse'ing 300 aa*plos © $3.50 trancportattor* 


Onus= 42504 •...........i.......•.... 
•	 •	 •	 Total ... 0147O.







...	 . 


a.	 ,. . 


Schedule of Labor 


It Accountant at $100 pr wk for 13 weeks	 . .. .$1300. 
10 EngIneer	 "	 100 "	 ' "	 33 "	 ...,	 3300. 
3. Foremen	 110"	 " "	 13 "	 . 23100 
3. Hotst.operatore]J.O. fl .	 U.n. 33 ft 400 094'	 2340* 
3, Mechanics	 310 33 "	 ,...,	 2340, 
3 1P Last Mechanics 10	 "	 " "	 33 "	 ..	 190 . 
6	 Helpers	 300	 ' ft	 33 ft	 - 3990 


¶L'otal labor S 1,4704







9,


Reptrs to General office Building 
Assaying for 300 sanles 6 $3.50 •.................,.loSo. Shipping expmse on sample' ,............,..,,. 	 275. 
F.1etrjc lkirer for all uses at 9ilis per XW ...	 9I0, 
Grading.-around shafts, collars W and to mad . .., 150k. 
Workman's Conpensation insurance 550, 
Trucking .,and, transportation at $2 per day 90 d- aye 180, - 


Total 


I,, n the case of Accounting and Engineering same has 
been listed un personnel or labor on number .(Page) 


Accounting is listed at $ioo pr * for 13 wke ...43oo. 
Englneethig "	 "	 ' 100 " ' " 13 " ,.. 13000 


Or for both •.........I..,..,.,. $2,6oO











£ Form MF-103 
(May 1951) • S. DEPARTMENT OF THE INTE OR 


DEFENSE MINERALS ADMINISTRATION


Form approved. 
Budget Bureau No. 42—R1026. 


GENERAL TECHNICAL DATA
	 NOT TO BE FILLED IN BY APPLICANT 


FOR USE UNDER THE	 Docket No.	 rQSP_---------------------- 


	


DEFENSE PRODUCTION ACT OF 1950	 Date received	 ___________________ 


GENERAL SMELTING & REINING CORPORA!ION 


P.O.BCC 1876
Name and 


L	 RALEIGH,. NORTH CA)LINAJ	
address of 
applicant 


Date--- AA	 ------------


INSTRUCTIONS 


	


This form is to be filed with Defense Minerals Adminis- 	 (4) signed copies of the form and accompanying papers. 


	


tration, Department of the Interior, Washington 25, D. C. 	 Name and address should be stamped or typed on each sheet 


	


It should be accompanied by appropriate application form	 of this form and all accompanying papers. When a question 


	


when a specific type of Government assistance is requested, 	 is inapplicable it should be so stated on the form. Addi-


	


in the form of (1) loan, (2) purchase contract, (3) Gov- 	 tional sheets may be attached in answering any questions 


	


ernment guarantee of a private loan, (4) priorities or allo- 	 or in supplying additional information. (IF YOU CAN-


	


cation of mining equipment, and maintenance, repair and 	 NOT ANSWER A QUESTION, SO STATE.) If a ques-


	


operating supplies, and (5) other forms of Government 	 tion is answered elsewhere indicate where answered. It is 


	


assistance that might arise under the Act. Submit four 	 not necessary-to answer it again. 
GENERAL TECHNICAL DATA 


Supply the following information on separate sheets, arranged, numbered, and lettered as indicated: 
1. Materials produced: 


(a) What are the chief mine, mill, or smelter products? 
(b) What are the byproducts, if any? 


2. Name (s) and type (s) of mine (s), mill (s), smelter (s), refinery(ies), pit (s), quarry (ies), drilling operation (s). Include old 
names of property, if any. Show extent of workings, including the following: 


(a) Linear feet of shafts. 
(b) Linear feet of drifts and crosscuts. 
(c) Linear feet of tunnels or adits. 
(d) Linear feet of other mine openings (explain briefly). 


Indicate whether mine is flooded or not. Describe any pumping problems. Give size or productive capacity. 
3. For each operation listed above supply the following: 


(a) Distance and direction from nearest town and shipping point. 
(b) Mining district. 
(e) Township, Section, Range. 
(d) County, State. 


4. (a) State *whether or not property is now in operation, and if in operation, by whom operated. 
(b) Are you operating this property as: 


E] Owner. 
E] Lessee. 
F1 Contractor. 


5. Number of years in production - 
If not in production or operation, estimated date when production will begin 


6. Experience of operators: 
Describe the mining and general business experience of (a) the applicant, and (b) the person or persons who manage the 
project. 


7. History:
(a) Give a statement, as complete as possible, of previous exploration, development, operation, and production of property, 


with reasons for suspension of operation. 
(b) State briefly the known history and production of adjoining and neighboring properties. 
(c) Furnish any available (private) reports that may apply to this application, including results of mine examinations, 


recommended exploration and developfiient, and metallurgical investigations.
16-63792-2







-*gunk 16r7 .P*!S*-(D)	 a. lLcO,000 


0 • *. 1qa 4gt..r)	 ,.t.cD)	 )b	 I 


•	 • c..t	 zOto too 


Lr0r w4t*	 4 It.rp (I))	 M	 2S0,COO 


-------------------------------------------'- '" 	 TOTAL ---- ------,---------- - . xxxxx 


If more lines are needed continue on separate sheet.  


9. Capital Stock Issues:  
For Corporate Applicants' 


I is-
a


'x'xxx


am 


 xx,x 


8. Names and addresses of Officers, Directors, .qrPartners, and, in addition thereto, the five largest stockholders if applicant is a 
corporation.	 '.,..


•	 , •	 ' ,
TOTAL OF 
ANNUAL 
SALARY, 
COMMIS- 


SIONS, 
BONUSES, 


ETC.,


' 


" 


ESTIMATED  


NUMBER OF SHARES 
HELDIN APPLICANT 


CORPORATION


-	 LIFE INSURANCE 
..	 CARRIED FOR' 


BENEFIT OF APPLICANT' 


OFFICIAL RECEIVED' NET 


NAME. AND ADDRESS (If officeris also 
director indicate


WORTH  
OUTSIDE OF Net Cash 


y D ) APPLICANT 
AND AF. INTEREST IN  


APPLICANT Common ' Preferred Amount 'Value 
FILIATES After  


-. DURING
'


,.
Loans 


LAST
- 


FISCAL  
YEAR 


(a) (b) (c) (d) (e) (f) (g) (h) , 


'-	
a_ iM	 (D) 1PM	 X),000	 7'	 __- Now 


ITEM	 .	 AUTHORIZED	 ,	 •- , OUTSTANDING	 PAR VALUE	 NUMBER OF SHARES	 DIVIDEND RATE
OUTSTANDING	 LAST PAID* 


(a)	 '	 (b)	 '	 (c)	 (d)	 (e), 


In	 3500 
Common stock


1Sv4pp 
Pref erred stock -------a 	 -- ---- ------ -------$ -------------------- -$ -------------------- -$ ---------------- -.--- l------ 


•Indjcato period covered. •,	 ,	 ,	 '	 :	 •	 ,	 '.	 '	 ' .••	 , ,	 J 


10. Production:  


ITEM, P,RODUCT 1 .	 •.	 ,, TOTAL	 TOTAL	 TOTAL	 MONTHLY 
KIND OF	 1948	 1949	 1950	 AVERAGE 


(a')	 e 	 (c)	 '	 (d)	 -	 (e) 


PRESENT 


1 Quantity of product mined or quarried (Short, long,	 as	 it --metric tons; barrels; pounds; etc.) ----------------------------$ass --no--- ---------------- --------- -- --------- 


2. Quantity of product processed	 (specify unit •of.  
measure and type of 'prbcess):---------------------. 


3. Quantity and grade.. of product sold or shipped 
(specify units of measure)_.--------------- ------------------------------------.---- -------------- '


11 Do you contemplate a change in the present average monthly rate of production ? If so, state estimated maximum monthly 


pioduction and basis of change.  


12. Ore or Mineral Reserves: 	 '	 '.'	 • - "	 •: • 
(a) Describe the ore or mineral deposit briefly. Accompany the application by any available report on the geology and 


ore reserves.. •	 • '	 ''"	 S -. -	 . -	 • '	 "	 '	 -
16-63792-1 







•	 GEE 'TECHNICAL DAIS	 •.'•	 ' 


*r (a) COPP, zX* .. (b)	 vI, SILUR, aOLD. 


I, RANDOlPH, 1110PH ANT) BARNH&IU)T MIWS sWArTS AE DR1flS. SOlE DBZLLXNG AM 08flNG3 
(a) RANDOLPH 830ft shaft-Nrth 270ft Shaft. BhRNHAR1YI' 465 ft Shaft,-lOOft drifts (b) 
lL*es are fs.de4 (estimated 15,000,000) gal of wateis mans]. pr.bLems with g.sd 
p*ps have pluaps in idad that will remove 350 psi, *te- iaowing water , at rat. $bGal p 
he*


 
=watered expect to produce from 50. to 500 ten. per .day '	 ai*utt 


•(a) Southern RadlroisA 5.Bleeks a.*th-OldRiU., N. Car 
(b) Gold iU (c3) The 0.l& bill Miang Dietriot comprises the Eastern portion 4f 


Rowan Count r, and part of the Iomtheasterzi portion at Qabarzia County and a*ari'pw 
s1p of the Northweatexi part ed $tanle)r County, Worth Carolina ( This all sot 
out in meets and beunds of the Property dascriptu.n) 


I, (a) Property not new in operatien Has net been worked since 1915 (b) lasses 


5. Operation to begin 120 data after Ezratien Loan has been granted 


• . 6. (a)' ' 'Pres' lana . .(]$ yrs ' res*arch in and' own' E.ip of *inthg pr.perti.s-25 years General
manager of three *ulti-*iUieit i.11ar properties) 


T.Pres Simpson - (12 joars aime owner and eperater of three ether wi*es"' Pr.. of 
""A Company largest xciiteets s* euders of Pubic Schools in H. Car. 
Secy " Hays Miming Pmgineer-'Grsdate M.I.T. 20 years q, .erienoe is active aim. 
opratia*a. X*C1Iiding work with a'everal of 1arget mining interests of oentrj 
Three years all B.li,ta Ti*, The Dioever.r .f the N. Car Tungsten. 
Jolts Attorney u4.raer owner of N. Carolina Prof alit . mines - Pros of bhr.. 
Textile HiUs, 2 hook ELants, Vexr large Live 8tOCk Buinm, Large Duteb 
luib importing Business and a 100,000 annual law practices 
Coed ' 1ireot.r Industrial Engineer-' Piece]. Mont- 
C.R.Ha1ys- linia4 Engineer will manage the project- His wide experience in that 
field assures the fullest cooperation and Amow , how. 


7. (a) Attached is a oo .r(*XItEET A) en HI3TOH of this property along with maps 
and a c.py of "1JLLETt1 21" of the "(LD HILL MINING DISTRICT dr *tTR CAEMNA 
jttached to thie biaUstia is a reference page refáwri*g to c.rtai* articles 
on these 3 nines 


(b) and (c) aft covered by the abav, also. 


	


U. Yes *Vest to put into	 productie* as soon as exporetion work is completed 
with an averag, of at least 150 tons per day 


12 9 Attached is"EXHIII 1101 NBAL OH ORE RE$iVS"(4ccording to available reports at 
the closing of the iuivme in 1915 and at the time of Skadnat, Jan in 19390 
(b) - I and 2 are covered byExhibit B' 


13, Paved Highws right bye Ift*es (100 yr.) * miles to Southern Railroad spur 
Population 100,000 within 25 miles good reads in every directien-f arm & ninelaber 


lli, AU season Springs and he av, flow 500 y heavy year around supply water on proper 


i5 Abundant pèwsx' vailable, Heavy power lines cress property within 200 yda mimes 
rate offered? t. 9 sills - less ant if volune is stepped up 


16, Won. employed now-s Expect employ 8 to 10 during ezperati.* tine-00 whom into pr.das*











•	 (b) If deposit is other than	 r: 
(1) Submit assay plans and/or sections showing location and size of proved (measured) and probable 


(indicated) ore or mineral reserve. 
(2) State the tonnage (indicate type of ton) and grade of each class of ore reserve, as above, and show how 


computed. Tabulated total ore reserve as follows: 


TOTAL ORE OR MINERAL RESERVES 


METAL OR 


ORE OR MINERAL RESERVE ESTIMATED
MINERAL 
CONTENT


ROSS VALUE RECOVERABLE 
UNIT VALUE


ESTIMATED COST 
OF PRODUCTION 


TONS PER TON PER ON PER TON PER TON 
(Grade) 


(a) (b) (c) (d) (e) -- 


Measured(proved) ----------------------------- ------------------------ ------------------------ ----------------------- ------------------------ ------------------------  


Indicated (probable)----------------------------------------------------------------------------------------------------------------------------------------------------


(c) If placer:


(1) Give estimated total yardage and average marketable mineral content of each deposit. 


(2) Submit map showing location of placer deposit and surrounding area, with all test holes or pits. Submit 
logs of each hole and test pit with depth and average value of each. 


(3) Describe gravel, stating whether fine, medium or coarse; loose, tight, cemented, or frozen, and whether it 
contains stumps or boulders more than 1 foot in diameter; if so, how large, and in what proportion. 


(4) Describe bedrock, giving type (granite, sandstone, shale, etc.) and state whether it is hard or soft, smooth, 
uneven or rough. 


(5) Describe overburden, stating whether loose, tight, or cemented; fine or coarse textured; furnish estimate of 
average thickness and total amount. 


(6) Tabulate the reserves using the form outlined above for ore or mineral reserves. 


18. Acce, s Roads: 


Give road distances to shipping, supply and residence points, stating kind and condition of roads. 


14. Water Supply: 
State source and quantity of water available for operations and whether sufficient for all seasons of year. 


15. Power: 
State amount of power used, rate per hour, and source thereof. 


16. Labor: 
State number and classes (miners, muckers, millmen, etc.) of men employed during a recent representative payroll period. 


17. Equipment and Facilities: 


Describe present equipthent on the property, including buildings. (State condition.) List major. pieces of equipment 
now owned or controlled and in serviceable condition available for this operation. 


18. Are there any particular conditions or circumstances affecting your operations that are not described above? If so, explain. 


CERTIFICATION 


The undersigned company, and the official executing this certification on its behalf, hereby certify that the information con-
tained in this form and accompanying papers is correct and complete to the best of their knowledge and belief. 


GENERAL SMELTING & REFINING CORDRATION 
(Name of company) 


APRIL 8th, 192 
(Date)


By ------(11? 
(Signa ure of a	 rized official) 


SECRETARY
(Title) 


Title 18, U. S. Code (Crimes), Section 1001, makes it a criminal offense to make a willfully false statement or representation 
to any department or agency of the United States as to any matter within its jurisdiction. 


U. S. GOVERNMENT PRINTING OFFICE 	 16-63792-1 







*ST OP*$UX8 L	 N OLD BECORDfl? 	 }jU	 J4fl$ 


COVERING THE CLOXN UhR 
or


 OTIATXON$ Olt TO E3. 


TIM AMT3 W ROID AS CO1ING FR*L fl1 RANDOLPIt, NOT* 


W.G.N, AND R&RNHAT MINES • THIS, IS WHAT EZADS	 3QBELIEV 
7-MM,	 B FOUND * vtr 8VISTATXAL AMOWtt OF COPR ThE!tEIX 


ASW8 WITt DATES TAUN	 çp	 pr te* 
)tal 6th-i 19:15 - *ken tem	 't	 (W. in ake.t 2'	 reL) 
)ia3$	 191	 ?ek.nfr.*W.G.N.V*tk ..• .•,•.•.••	 ••• 14.3$ 


arm" dkte 1	 - F2' t Iangj*g tall sio rein 2 .1O% 
x. En	 same	 ,'et*  
North Udrth4iar Raias a.......,........... 


Iron ••s........,I.....•.,.•. 
•Itaigo. Obath it	 Ma 36% 


Nay 3Ota$e*tbRapgsh$haft ,.......,................, 3.60% 
2.10%. 


Juzs.	 $aflhar4t	 •I•.•........ 
Ney.r To" &iO ft 1.vei •4.e.•..••,..........s..


14.20% 


AN *at 	 600 1ob1ee1	 *e4o,oleo 000 
•	 •	 •	 •	 • 


M. r0LWI* AL 	 F&	 QLV R)fl OF T	 5flJ5 )'	 9]J5 
Dab.	 ?ss et	 .ø*tratei - 
1114- Fib 1-4.21	 21,	 D*te	 I fop 


Feb 20.-Marl 25 	 5050%	 Fe1 1-214	 25 
Ma.reh 17 fap12%	 2JO%	 W 2..12	 2% 34$ 
April 1I1O	 2%	 T• Apr 12	 2% 4A % 
April 1527 25	 2.1o%	 114	 2% 
Nay 19'' 28 2%	 24%	 1%	 25 
4=l- 22	 2%270%	 0	 2% 
Jy )Ji.23	 2%	 2i%	 27	 2% 
Aug 1.43	 25% 	 3,20%	 Jz	 11	 2% 3.8O% 


o Aug
 


2%21f-
	 70  


To Sop 10	 2%	 LJO%	 Juy	 10	 2 
To 30 	 25	 L90%	 •	 •	 •	 • •	 •


 


'Zlft AVRQ 	JWIAV f tram) 


'E GD IZZCQRDS FtJHEa H0 Tl&T 'mz LAST 1$ CARS $1Wi) 1'ROM TI4R 
flN3 IN *PIX	 1915 AND mLX OF 1915 ]W) THE FOLIDINO S OT tOPMrnø 
FROM TM A$aPX$: ALONG WITH THE	 TAL$ AS 8HQN MOW- 'nL IS GIM AS AVA1. 


•	 •	 •.	 TON IN FH (4	 •	 • ••	 •	 ••	 •	 •••	 • •	 • • 
COPP	 $ILVR	 STThJPHUR	 CIQLI) ZZ* 


LI .	 18.17	 28.00	 21,00	 2.71% 


Tb. ,1d assay books hire new in tb. ha*dsof CA$PBZ 0. MM. of Gold l!ill, 1, 06 


.If the above facts wire tru the*, and. no 	 ini'1g has been doae since 


1915 there must be a very substantial amount of Copper ore in that 


Doporit



















•	 THE PROPY 


•	 The Gold Hill property comprises 800 acres of 
land in Fee Simple along, with mineral rights and 1O0 acres 
additional with just the mineral rights. On this property 


• are paved roads, electric lights, telephones, daily mall 
service, bus lines, bhtu'ches, schools and adjacent thereto 


•	 is a railroad. 


Approximately 100 acres of this land is in cultiva-. 
• tion. The balance is in timber which far exceeds the re-•	 • qufrements for the necessary timber of the mines. 


The bulletins, maps, charts, and, Geological reports 
attached herewith clearly exhibits the scope and value of this 
property, with the potentialities therein.







P___ 
!.1O3	 UNITED STATES DEPARTMENT OF THE INTERIOR	 Budget Bureau No. 42-R1035.1. 


ne 1951) WENSE MINERALS ADMINISTRATION 
MF-103 Should Be Filed With General Technical Data Form MF-100 


Not To Be Filled in by Applicant 


S . APPLICATION FOR AID FOR AN	 Docket No:	 11D 


EXPLORATION PROJECT PURSUANT TO	 Metal or Mineral -. 


MINERAL ORDER 5, UNDER


	


	
Date Received ' 
Amount $ 


DEFENSE PRODUCTION ACT OF 1950	 Participation (Government %) 


GENERAL SMElTING & REFINING CPORALTION


	


	 Name and
address of 


IIEPART1 CF HE 1;7B0X 1876	 applicant 


llne 1JicrI3	 atraIon 
L


	


	 RECEIVED	 RALEIGH, NORTH CAROLINA 	 Date .Apx"i].8th,19S2 


APR 9 1952 


i you have already filed MF-100, give date filec i1ifl	 type of assistance requestecj—loratjon loan for 
unwate ring mine 


DMA Docket Number (if available) 


INSTRUCTIONS 


Read Mineral Order 5, Regulations Governing Government 
Aid in Defense Projects, before completing this application. 
Submit four copies each, of the signed application form, Gen-
eral Technical Data Form MF-100, and answers to questions 
as specified, to Defense Minerals Administration, Department 
of the Interior, Washington 25, D. C., or to the nearest field 
executive office thereof, with your name and address on each 
sheet of the application and all accompanying papers. If you


have previously filed MF-100, it is not necessary to file it 
again. However, you should indicate in space provided above 
the type of assistance previously applied for (loans, procure-
ment contracts, etc.) and DMA Docket Number, if available. 
When a question is-inapplicable it should be so stated in the 
form. Additional sheets should be attached in answering any 
questions or in supplying additional information. IF YOU 
CANNOT ANSWER A QUESTION, SO STATE. 


1. (a) Give a description of the real property that will be in any way involved in the exploration project, including any existing 
mine or operating property.	 Attaching same hereto 


(b) If you are not the owner of the property, submit a copy of the lease, purchase option, or other agreements under which 
you are authorized to operate the property with each copy of your application. 	 Attaching same 


(c) Give the legal description of the exact parcel, plot, or area upon which the exploration is to be conducted. 


Attaching same 
NOTE: (1) If bothareas are the same, so state. The only obligation to repaythe Government is from the net earnings 


from any commercial discovery made in the area specified in (c) above in which the exploration is to be con-
ducted, and the expenditure of funds which may be charged as costs of the project must be limited to that 
area or to work necessary to perform the exploration in that area. 


(2) If applic.ant , is not the owner of the property or if there are any liens or encumbrances-against the property, 
copy of agreements of claimants, lienors, encumbrances, and lessors subrdi-natirtg their iiterests in the prop-
erty to the interest of the Government under the Exploration Project Contract will be required for attach-
ment to the Contract. 


2. (a) What metals or minerals do you expect to find? COPPER, ZINC, SULPHUR 


(b) Furnish statement of the geologic features of your property, giving type of ore deposit and reasons for expecting to find 
commercial ore bodies. Illustrate with maps or sketches. If you have a geologic or engineering report, or assay maps 
showing width and grade, please send them with application, stating whether or not you wish to have them returned. 


SEE BULLETIN 1/ 21.- attached— also Bureau of Minesreport of Investiation°iaade Oct 
1948. and numbered RI. 4364—. copy of same attached hereto as 
made on Union Copper (An adjoining mñine)







tail, The information requestequestions 3, 4, 5, 6, 7, 8, and 9 below should answered specifically and in de 	 a. 
information will be attached to and incorporated as part of the Exploration Project Contract, if such contract is entered in 
with you by the Government. 


ANSWER EACH QUESTION ON SEPARATE SHEETS OF PAPER AND SUBMIT A COPY OF EACH ANSWER 
FOR EACH COPY OF YOUR APPLICATION. 


3. (a) Describe fully the proposed work and give the total cost of the project. 


(b) State the time required to start the project and to complete it. 


4. Submit a map or sketch of the property involved showing a plan (and cross section, if needed) of the present mine workings 
and the location of the préposed explo'ration work as related to geologic features, such as contacts, veins, ore-bearing beds, etc. 


5. Furnish an itemized list of existing facilities, buildings, installations, and fixtures with a statement of the cost of any neces-
sary rehabilitation or repairs to put into useful and operable condition. 	 - 


6. Furnish a detailed list of additional facilities, buildings, and fixtures to -be purchased, installed, or erected by you, with the esti-
mated cost of each ite' 


7. Furnish a detailed list of operating equipment, separated into items to be—


(a) Rented 


(b) Puichased	 - 


(c) Furnished-by you 


with the rental, purchase price, or depreciation of each item, as the case may be, to be charged as a cost of the project. 


8. Furnish an itemized schedule of labor, by numbers and classes (miners, muckers, etc.) and of supervisors by numbers and 
positions, with the maximum wages or salaries to be paid to each. 


9. Furnish a detailed list with estimated cost of each item for materials, supplies, engineering, assaying, accounting, power, 
water, utilities, and any other items not provided for above. 


10. (a) How much are you prepared to invest in the proposed project? 


(b) Is this amount sufficient to pay your part of the cost of the project, in accordance with the regulations on Government 
participation (Sec. 9 of MO-5)?' 


11. State any conditions or circumstances regarding the property not sufficiently brought out by the foregoing questions. 


CERTIFICATION 


The undersigned company, and the official executinthis certifiàatiOn on'ii g behalf, hereby certify that the information con-
tained in this form and accompanying papers is correct and complete to the best of their knowledge and belief. 


GENEAL SMELTING & REFINING CORPORATION	
By------ e -- ----------------- ------------------------------------ 


	


(Name of company)
	 (Signature of	 orized official) 


	


APRIL 8th, 192
	


SECRETARY 


(Date)
	 (Title) 


Title 18, U. S. Code (Crimes), Section 1001, makes it a criminal offense to make a willfully false statement or representation to any department or agency 
of the United States as to any matter within its jurisdiction


U. S. GOVERNMENT PRINTING OFFICE 	 16-04067-2







3	 . 
(a) The proposed. work is the Unwatering o three old mines. One of 830 


foot depth. (The Randolph) which-is connected thru drifts with the 
North Shaft mine 270 feet deep. The North Shaft mine is stopped 
up at the top, with timbers and fallen dirt • It will have to be 
cleaded out down to thewater, however, when the water is taken out 
of the Randolph it will aIo go out of the Notth. Thiamine is shown 
on page 97 of the Bulletin # .21 furnished herewith. The Barnhardt 
mine is choked at the top down for probably 50 or 100 feet, and then 
is flooded for the balance of the way down. The Barnhardt is 565 ft 
deep. and is described on page 103 of the Bulletin 21. As is shown 
in bulletin 21- The 3 mines covered in this application are pictured 
and in those pictures is shown the shafts and drifts. The main prob'-
len is Unwatering and clearing out the shafts The drifts are in 


.tact as stated by the men who uriwatered the mines In 1939. The walls 
of the drifts are all uprigt and the shafts run between solid walls 
of grantte and slate and offer no touble or necessity of expensive 
cleaning out. Once these shafts are unwatered and the ckoked condition 
cleared out a full exploration can be made of the underground workings 
an examination of the veins and samples taken for assaying to determine 
the value and of Copper, Zinc, Sulphur. All available history and 
reports on these deposits and veins give evidence to the fact that there 
may be some very valuable ore therein. 


(b) Time required — It will take about 30 days to get read to start once 
we get the approval for the loan plan. It will take about 90 to unwater 
the mines and to unchgke them and get the necessary samples and have them 
apayed. That way obt. n the knowledge of the strategic metals and o17 
minerals therein 


(a) Suplimnent covering cott of Project by item. 
Work	 cost 


1-Equipment to be rented ..........	 $9..270* 


26 Equipment to be purchased ......... 	 61807 


30ther costs(as on item 9) ,.......	 3710#


4-Labor and personnel costs 


5-Diamond drilling & extra assaying . 10,470. 


Total cost of project ..o'$459727#00







p. 


We are submitting maps of the mines showing their locations as 
relates to the balance of the property and are also a copy 
of Bulletin # 21 that fully describes thse mines in full. 
On pages of this bulletin 97 - is shown a cross cut sections 
of the Randolph and North mins we have indicated thereon 
the location of the shafts that are choId and also need un 
ratering On page 103 is shown the Barnhardt mines the same 
conditions exist there.







p


	


	 .. . 


S. Existing facilities 


Consist of a Btilding that is in excellet condition with the 
exception of some minor repairs which will cost not more than 
$500. This building if new would cost not less than $15,000 
it is in sixe 142 X 90 two stories , (Frame) to be used as 
office, storage, and housing facilities for some of the labor. 
The office of this building will cost out $320 for the 
needed facilities fpr operation.(This item has been listed 
under # 7 (b) purchases. 


The mines have no salvage value in the framing or shaft material a 
the matter of putting those shafts in repair is also covered in 
#7 under (b)
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This question of addition facilities (added) We do not think applies 
to our case - as there are no needed facilities except in the case of 
repairing the shafts and placthng the necessary timbers there in to 
permit the cleaning out of seine and the Unwatering of seine. The cost of 
this project in that connection is also covered in # 7 under (b)







JL
(a)	 Equipment tobe rented 


2 Water Pumps (Operating 24 hours per day) rental price $ls pr hr each 
or $48 'per day for an estimated period of 90 days 	 .,. ..... . . . ,.$h320. 


40O. 3 Hoists a %15,w pr day or $45pr da 'for (3) for 90 days 4 ,060090. 


1 Truck @ $10	 per da for 90 days.................*..s..*	 ...	 900. 
Total	 $99,270. 


(b)	 purchase -. 


Needed tools and working Equipment(Hand) •...... $280 
Electric	 Starter	 •	 ........................• 270. 


43510 Hoist Cable for three mines 	 We 00


22s Sheaves wheels,shafts, bearings, .............
O0  Electric Motors for hoisb


1650 ............Head hoit for pump skip . ..........,
I.oO. Electric Power wiring, s*idthes etc ,...... ... 


Hand hoist cable for 3 mines	 ......... ..........
920. Pipe and fittins for 3 mines	 ............ ..
1804 Fire hose fittings for pumps	 ................ . 


Miners lamps and tools, with sacks, lights etcs 220. 
Office supplies, equipment, • 320. 


8000 Material for mine skips 	 ................ 
Nails, spikes, cement, bolts etc •....... .. ...... 
Electric Power poles ••oe•••'••....•• .........
Electric Power cables from transmitters to mine


90. 
s62 


Minô.	 ateria1 a for ajove as unexpected expende "SIiO. 
iouoG $ 6,807 Total. 


•


	


Total ......	 16,077. 


•	 (c) Nothing available to furnish except on purchase


(b) SupliuLent for l3ia*ofld • drilling. 


Cost of drilling squiPmOnt	 #3500*, 


Costs of Bits ,......e....••'	 •,,...,....'• 2h00. 
BiU for power &P8	 70
Driller $2* pr hr helper l.Opr hr or 


pr hpur 8 hour da428 pr day-9o days .... 224 
Assaying 300 samples 0 $3.0 traneporIati0fl 


onaa$20.	 _1.30Q. 
•	 ,	 '	 Tot4, ..  
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8,
Schedule of Labor


1,o -Accountant at $100 pr wk for 33 weeks .....$1300. 
1. Engineer	 '	 100 t	 ft II	 33 . ... .1300,* 
3. Foremen	 180 "	 " "	 .13 "	 ..... 23404 . 
39 Hoist operators10	 "	 " "	 13 .....	 234O 
3. Mechanics	 310	 "	 it ..	 13 "	 •....	 2310. 
3. Asst Mechanics 1$0	 "	 " 33 '	 ..	 1950 . 
64 Helpers	 1300	 '	 " "	 13 " ....	 39QQ •


Total labor	 6 25,470. 







.


	


. 


Repairs to Genera]. office Building .... ...... .... . *S6 
Assaying for 300 samples @	 ...... l0SO 
Shipping expense on samples ..... .... .. .. . . .....' 	 275. 
Electric Power for all uses at 9inilis per KW 940 
Grading around shafts, collars and to roads .. . ..., 150 
Workma& s Compensation insurance ... .... . ......... . 550, 
Trucking an transportation at $2. per day 90 days 180i 


Total 


- N.B.- In the case of Accounting and Engineering same has 
been listed un personnel or labor on number 8.(Page) 


Accounting is listed at $100 pr wk for 13 'wks ...$1300, 


Engineering "	 "	 " 100 " " " 13 ft ,.. 13006 


Or for both •.......,..........e $2,600..


9l.







100 


(a) We are prepared to Invest $25,000 in this Unwatering Exploring 


project or our i Of The total estimate showing here*ith and 


are prepared to begin work on 10 days notice 


(b) The above amount is sufficient to cover our 2 pf the 


project of poration*







SForm M7-103 
(May 1951) • . DEPARTMENT OF THE INTER 


DEFENSE MINERALS ADMINISTRATION


Form approved. 
Budget Bureau No. 42—R1026. 


GENERAL TECHNICAL DATA 


FOR USE UNDER THE


DEFENSE PRODUCTION ACT OF 1950 


GENERAL SMELTING & REFINING CORPORATION 


P.O.BOX 1876 


RALEIGH, NORTH CAROLINA 
L	 1


NOT TO BE FILLED IN BY APPLICANT 


Docket No. 


Date received


Name and 
-.	 address of 


applicant 


Date APRILTH,1 


0
	 INSTRUCTIONS 


	


This form is to be filed with Defense Minerals Adminis- 	 (4) signed copis of the form and accompanying papers. 


	


tration, Department of the Interior, Washington 25, D. C. 	 Name and address should be stamped or typed on each sheet 


	


It should be accompanied by appropriate application form	 of this form and all accompanying papers. When a question 


	


when a specific type of Government assistance is requested, 	 is inapplicable it should be so stated on the form. Addi-


	


in the form of (1) loan, (2) purchase contract, (3) Gov- 	 tional sheets may be attached in answering any questions 


	


ernment guarantee of a private loan, (4) priorities or allo- 	 or in supplying additional information. (IF YOU CAN-


	


cation of mining equipment, and maintenance, repair and 	 NOT ANSWER A QUESTION, SO STATE.) If a ques-


	


operating supplies, and (5) other forms of Government	 tion is answered elsewhere indicate where answered. It is 


	


assistance that might arise under the Act. Submit four 	 not necessary to answer it again. 
GENERAL TECHNICAL DATA 


Supply the following information on separate sheets, arranged, numbered, and lettered as indicated: 
1. Materials produced: 


(a) What are the chief mine, mill, or smelter products? 
(b) What are the byproducts, if any? 


2. Name (s) and type (s) of mine (s), mill (s), smelter (s), refinery(ies), pit (s), quarry (ies), drilling operation (s). Include old 
names of property, if any. Show extent of workings, including the following: 


(a) Linear feet of shafts. 
(b) Linear feet of drifts and crosscuts. 
(c) Linear feet of tunnels or adits. 
(d) Linear feet of other mine openings (explain briefly). 


Indicate whether mine is flooded or not. Describe any pumping problems. Give size or productive capacity. 
3. For each operation listed above supply the following: 


(a) Distance and direction from nearest town and shipping point. 
(b) Mining district. 
(c) Township, Section, Range'. - 
(d) County, State. 


4. (a) State whether or not property is now in operation, and if in operation, by whom operated. - 
(b) Are you operating this property as: 


ci Owner.  
o Lessee.	 .	 . 
E] Contractor. 


5. Number of years in production - ---------------------------------------
If not in production or operation, estimated date when production will begin ---------- --------------------------------- -. 


6. Experience of operators:  
Describe the mining and general business. -experience of (a) 'the applicant, and (b) the person or persons who manage the 
project.	 1 


7. History:  
(a) Give a statement, as complete as possible, of previous exploration, development, operation, and production of property, 


with reasons for suspension of operation.  
(b) State briefly the known history and production of adjoining and neighboring properties. 
(c) Furnish any available (private) reports that may apply to this application, including results of mine examinations, 


recommended exploration and development, and metallurgical investigations. -
1O3792-2







8. Names and addresses of Officers, Directors, or Partners, and ii addition thereto, the five iargest stockholders if applicant is a 
corporation. 


TOTAL OF 
ANNUAL NUMBER OF SHARES	 : 


HELD IN APPLICANT
LIFE INSURANCE 


CARRIED FOR:' 


-
CORPORATIO14 BENEiT OF APPLICANT 


• S


S


SIONS, 
BONUSES, 


ETC., ESTIMATED' 


•	 ,	 NAM AND ADDRESS	 : 
S


OFFICIAL TITLE 
(If officer,isalso 
directàr indiate


CEIVED RECEIVED  


FROM 
PLICANT


WORTH 
OUTSIDE OF


•.,',, . S


Net Cash 
S by "D")


FILIATES


INTEREST IN 
APPLICANT Common Preferred Amount


Surrender 
Value 


DNG 
LAST


Loan's 


FISCAL YEAR 


(a) (b) (c),,, (d) :(e) (f)  (h) 


-- , **i ( b*s 1 ICOU0 


D) 100 $, 
0. *. JIqs ( gIia a1r laorStlII7(D) $2,OC yeo 


J• z. c. 1 Il,0OO 100 NNW 


1k 0. 1t 1Mreq (0) )h O,00 I __ __ 


TOTAL XXXXX 


If more hns are needed continue on separate sheet 


9 Capital Stock Issues:
For Corporate Applicants 


ITEM AUTHORIZED OUTSTANDING PAR VALUE NUMBER OF SHARES 
:, OUTSTANDING


DIVIDEND RATE
LAST PAID* 


(a) (b)  (c) (d) (a) 


Common stock $2Ojø0( 50-000 $20' 


Preferred stock $ $ $
1W


*Indicate 	 '	 :	 ::	 •'	 '	 -	 -	 ..•'-'	 : 


10. Production:


PRESENT 
AVERAGE •  


MONTHLY


(e) 


• ' ,	
. 5	


5	 '"	


5'	 KIND OF	 1948	 ,	 1949	 1950,. 
• ITEM	 PRODUCT	 TOTAL	 TOTAL , ,• ' TOTAL 


•	
'	 ':	 "	 ,,,	 '''-	 '	 ': (a)	 ,	 '	 ' ''(b)	 ' 	 ()	 (d)	 - 


.-..	 ,	 .•	 •••••	 ..	 • 
metric


	


1!1	 ----:--	 ----------------
2 Quantity of product processed (specify


-
 unit of 


measure and type ofprôcess)-------------- i d —• -------- 
3. Quantity and grade of product sold or shipped • 	 ••	 ,	 st	 ' (specify units of -measure)_ -----------------Imago,  


S	 •••-------------------------------------, 


11 Do you contemplate a change in the present average monthly rate of production 9 If so, state estimated maximum monthly 


production and basis of change. 	 S	 •	 S	 •	 •' 


12. Ore or Mineral Reserves: 	 '	 •. •	 :	 '	 •••	 •	 S	 S 
(a) Describe the ore or miner deposit briefly. Accompany the application by any available report on the geology and 


ore reaervei.' -	 :	 •	 •	 S •	 • S	 16-63792-1 
cno-
	 S	 '	 .•	 •	 •.	 S	 S 


	


S	 'S 







(_	 \ 	 . 	 . 	 ' 	 , 	 . 	 . 	 . 	 . 	 . 	 . 	 . 	 - 	 . 	 . 	 , 	 . S	 • 	 • 	 • 	
: 	 '. 


( 	


The f.Uewing is	 ac.mpa applicati.* .1 GE	 }AELTING & REFINING CORPORATION 
OF RALEIGH, NORTH CAROLINA 


GENERAL TECHNICAL DATS 


to, (a) coPi'Ea , ZINC •., (b) 1'YRITE, SILVER, GOLD 


2. 1WBOIPB, NORTH ''AND ERNHAB1Y] MINES SHAFTS AND DflFT& .t SOME DRILLING AND ASSLYIN&$ 
() RLNDOLW 830ft shaft-North 27Oft . Shaft, BARNHABDT L65 ft Shaft-150 d±ffts (b) 
Mines are flooded (estimated 15,000,000 ) gal of water-no..unusual problems ' with good, 
pumps.- have pumps in mind that 'Will rem.ve 350 per min-* incoming watet at rate 8OGal pe 
When tmwatered expect to produce froni 5u to OO tois per day	 i*ute 


3a (a) Southern Railroad S Blocks south.. Qold Hill, N Car 
(b) Gold Hill ( C) The Gold hi].] 	 es. Mining District compris the Eastern portion of 


Rowan County, and part of the Northeastern portion of Cabarrus County and a narrpw 
strip of the Northwestern part o Stanley County, North Carolina ( This all 	 set 
out in meets and bounds of the Properby descriptuon) 


L1 (a) Property not now 1r operation Has not been worked since 1915 (b) Less. 


5. Operation to begin 120 days after Exbration Loan has been granted 


6. (a) Pres Manz (i yrs research in and ownersip of mining propertie8-2 years Generl 
manger of three multixllion Dollar propertie) 


V.Pres Simpson (12 years mine o,,ner and èperator of three other mines'. Pree of 
Simpson Comparzy largest Architects and Builders of Pubic Schools in N. Car. 
Secy Hays Mining Engineer-Graduate M.I.T. 20 years experience in active ine 
operations. Including.wozkwith.severa. of largest. mining interests of country 
Three years on Bolivia Tin, The Dicoverer of the No Car Tungsten. 
Woltz Attorney *"Former owner of N. Carolina Profalite mines Pres of tibree 
Textile Mills, 2 Block Plants Very large Live Stock Thisiness, Large Dutch 
Bulb Importing business and a $300,000 annual law practice. 
Goad - Director Industrial. Engineer.- Fiscal Agent-
C.R.}Iaya- Mining Engineer 'will man*ge the project- His dde experience in that 
field assures the fullest cooperation and know how. 


7. (a) Attached is a copy Or(EXHIBIT A) on HISTORY of this property along with maps 
and a copy of "BULtErIN 21" of the "GOLD HILL MINING DISTRICT 01 NORTH CAROLINA 
Attached to thie bulletin is a reference page,.refering to certain articles 
on these 3 mz,nes 


(b) and (c) are covered by the aboe also 


14-yes expect to put into ##. production as soon as exporation work is completed 
with an average of at least .150 tons per day 


12. Attached is"EXHIBIT B MINERAL OR ORE RESERVES"(4ccording to avaLlable reports at 
the closing of the mines in 1915 and at the time of Examination in 1939. 
(b) '. 1. and 2 are covered by Exhibit B' 


13. Paved Highway right bye 3nea (100 yrs) miles to Southern Railroad spur 
Populati6n100,000 within 25 miles good roads in every direction-farm & mine 


lii..


 
All ...:


season Springs and he avy flow 500 y- hea year arcund supp] water on property 


15* &bun4ant pèwer vailable, Beavy power lines era. s property 'within 200 yds mines 
rate offered 7 to 9 mills - less amt if volume is stepped up 


16, None employed now- Expect employ 8 to 10 during .xporaiioJ tme'-l5O vheu into produeti•











(b) If deposit is other-than plo:	 '.	 '': 
(1) Submit assay plans and/or sections showing location and size of proved (measured) and probable 


(indicated) ore or mineral reserve 
(2) State the tonnage (indicate type of ton) and grade of each class of ore reserve, as above, and show how 


computed. Tabulated total ore reserve as follows: 


TOTAL ORE OR MINERAL RESERVES 


METAL OR 


ESTIMATED
MINERAL GROSS VALUE RECOVERABLE ESTIMATED COST 


ORE OR MINERAL RESERVE TONS
CONTENT PER ON UNIT VALUE OF PRODUCTION 
PER TON PER TON PER TON 
(Grade) 


(a) (b) (c) (d) (e) 


Measured(proved) ----------------------------- - ----------- ----------------------- — — --------------------- --------------------- — ------------ --------------------- - - - 


Indicated(probable)----------------------------------------------------------------------------- ------------------------ ------------------------ -----------------------


(c) If placer:


(1) Give estimated total yardage and average marketable mineral content of each deposit. 


(2) Submit map showing location of placer deposit and surrounding area, with all testt holes or pits. Submit 
logs of each hole and test pit with depth and average value of each. 


(3) Describe gravel, stating whether fine, medium or coarse; loose, tight, cemented, or frozen, and whether it 
contains stumps or boulders more than 1 foot in diameter; if so, how large, and in what prqportion. 


(4) Describe bedrock, giving type (granite, sandstone, shale, etc.) and state whether it is hard or soft, smooth, 
uneven or rough. 


(5) Describe overburden, stating whether loose, tight, or cemented; fine or coarse textured; furnish estimate of 
average thickness and total amount. 


(6) Tabulate the reserves using the form outlined above for ore or mineral reserves. 


13. Access Roads: 
Give road distances to shipping, supply and residence points, stating kind and condition of roads. 


14. Water Supply: 
State source and quantity of water available for operations and whether sufficient for all seasons of year. 


15. Power: 
State amount of power used, rate per hour, and source thereof. 


16. Labor: 
State number and classes (miners, muckers, milimen, etc.) of men employed during a recent representative payroll period. 


17. Equipment and Facilities: 


Describe present equipment on the property, including buildings.' (State condition.) List major pieces of equipment 
now owned or controlled and in serviceable condition available for this operation. 


18. Are there any particular conditions or circumstances affecting your operations that are not described above? If so, explain. 


CERTIFICATION 


The undersigned company, and the official executing this certification on its behalf, hereby certify that the information con-
tained in this form and accompanying papers is correct and complete to the best of their knowledge and belief. 


GENERAL SMELTING & REFINING CORPORATION	 (b
 e_CSi_;WaZ_,e


By --------------
ed	


-------------------- 
(Name of company) 	 of auth	 official) 


APRIL 8th, 1952'	 SECRARY 
(Date)	 (Title) 


Title 18, U. S. Code (Crimes), Section 1001, makes it a criminal offense to make a willfully false statement or representation 
to any department or agency of the United States as to any matter within its jurisdiction. 


U. I. GOVERNMENT PRINTING OFFICE 	 10"63792"1 
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-


THIS INDENTURE, made the 6th day of May one 


thousand nine hundred and fifty-two, between DAEY IMP(OVE 


MEN'I' CORPORATION, party of the first part, Lessor, and 


CASPARO. ANZ, residing at Gold Hill, North Carolina, Lease, 


WITISSETH* S 


That the Lessor, for and in consideration of the 


rents, Oovenanto and agreements hereinafter expressed, to be 


paid, kept and performed by the Lessee, has leased, let and 


demised and by these presents does lease, let and demise Un-


to the lessee the following described mining premises, 10-


cated at Gold Hill, State of North .Carolina, nro particularly 


described In the schedule hereto annexed., marked Exhibit "A", 


together with the office building, TO HAVE AND TO H LD the same, 


for the purpose of mining, said Lessee to have the right to mine 


all ore underlying the premises herein leased and described in 


Schedule "A", for the term of, fifteen (15) years from the 6th 


day of May, 19520 


AND the lessee, for and In consideration of leasing 


of said premises, has covenanted and agreed, and by these 


presents does covenant and agree with said Lessor, to commence 


work on said premises within two years from date hereof, and 


thereafter to work the same ccntinuously in a thorough and 


workmanlike manner, and to keep the mines.. secrely timbered,, 


drained and cleared, of loose rock and rubbish, and to do all 


things necessary which promote the usefulness of said mining 


property as a workable mine, and to develop the same and do 


no act thereon during the term of this lease which would


impede mining operations or impair the operating condition 


of said mine, and generally to so conduct operations as to 


conform to the Laws of the United States and the State of 







.. 


North Carolina, and any subdivision of said State, and all 


local rules and regulations pertaining to mining in said 


mining district, and to do no act and suffer no default which 


might in any manner invclve the said Lessor or its ownership 


in said mining property, in any liability of any kind or 


character. 


To allow said Lessor: and its duly authorized agents 


to enter upon all parts of said mine, and said premises, at 


any reasonable time, for the purpose of inspection, and to 


use all facilities necessary or convenient to enable said 


Lessor, or its duly authorized agent, to properly inspect 


said mines. 


The Lessee may, during the term of this lease, put, 


In machinery and do such other things on said premises as may 


be necessary, or usual, to carry out. such mining operations 


and all such machinery and improvements so put up and erected, 


and material found on the land shall form part of the realty 


and shall not be removed from said premises at any time there-


after, but shall become the absolute property of the Lessor 


upon the termination of this lease, whether by limitations or 


otherwise. Said Lessee, however, shall have the privilege of 


selling such machinery or improvements now on said premises, 


or which may be hereafter placed thereon, as may become obsoi 


ete, the purchase money received from the same to be applied 


on the cost of replacing irachinery or improvements. In the 


event, however, that the Defense Plant Corporation, or any 


other agency of the Government, shall install any equipment 


or plant on the premises, title to such equipment or the plant 


remaining in such Defense Plant Corp., or other agency of the


Government, the same may be removed, by such Defense Plant Corp. 


or other agency of the Governxwnt,, notwithstanding the above 


provisions, and the 'lessor agrees to execute any contract or 


document that may be necessary to give authority to 







Defense Plant Corp. or any other agency or the Government to 


Install and reve such equipment on the abcve . tors. Said 


premises shall be open and worked by the Lessee in such 


manner only as is usual and customary in the skillful and 


proper mining operations of similar character when conducted 


. by the proprietors themselves., and 80 as not to do, cau8e 


or permit any unnecessary or unusual permanent injury to the 


sarr or inconvenience 'or hindrance . inthe subsequent operation 


of said mines, and at the termination of this agreement, 


whether by acts of the parties or either of them or by 


•	 limitations or otherwise, said premises,. including mines, and 


•	 buildings shall be left in as gcod order andoondition as 


•	 found, roaacnable wear and tear excepted, and in the working 


of said mines the Le4soe shall deposit all earth or rubbish 


or rock in such places and in such manner as will not obstruct 


or embarrass the future operations of said mines, and said 


Lessee. shall not reve or impair any supports, timbers, 


frameworks or shafts necessary or proper for the use and 


maintenance of such mines or the approaches thereto, exeept 


said Lessee shall have the right to abandon portions of the 


mines where the seams have been entirely worked out; nor shall 


any. improvements of a perrartent nature made by the Le ssee be 


impaired, removed or destroyed by said Lessee at the termination 


•	 of this lease.; 


The Lessee agrees to pay all taxes, general or special, 


upon the land so demised which may be assessed or become due 


either against sald. lands or the imprcvenents thereon, or the 


products thereof, or any personal property at said . niinc since 


May 0th, 1052, and dring the continuance of this lease, and 


agrees to furnish to the Lessor within ninety days from the 


date such taxes or levies become due or payable properly
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•	 executed receipts for the same duly signed by the officer 


lawfully authorized to collect and receipt for such taxes 


or levies;- and at the: termination of this lease agrees 


quietly and peacefully, to surrender possession of said ,lands 


and premises to the Lessor. The Lóssor agrees to forward 


imxiedtately to the Lessee any tax bills which eoine into its 


pOsseS8iOn for any ar. all taxes which theLessee herein 


covenant to pay.; 


The Lessee shah, during the term of this lease, keep 


the buildings erected on said-premises insured, provided such 


Insurance can be obtained for the benefit of the Lessor In such 


companies as the Lessor may approve from tino to tine in a sum 


satisfactory to the Lessor, against the loss or damage by fire, 


including loss by lightning, and policies shall be delivered 


to the Le asor and all premiums shall be paid by the Lessee* 


The. Lessee shall take good care of the demised premises and the 


buildings and improvements thereon, and suffer no waste, and shall 


and will make all repairs at their' own cost and expanse and will 


save the Lessor harmless from all rnaehanics liens and all other 


liens and encumbrances by reason of any repairs or improvements 


to the said demised promises. 


The Lessee agrees that when this lease shall for any 


cause terminate, said Lessee will enter or cause to be entered 


a certificate of that fact upon the proper book of record in 


the county or counties wherein said premises are situated., pro- 


vided this lease shall have been recorded there, and will ex 


• ecute or cause to beexeutedsuch releases or assignrents, 


including the recording of the same, as may be necessary to clear 


the record and divest the said Lessee of all rights or title 


given or acquired under this lease,
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The present lease is granted under the express c'ndt-


tions that if, the rent . hereby reserved or any part thereof, or 


saId taxes or said .insranoe prentixne ehall be and rer*in unso


 paid after the days and' ttmes when by the receding, covenants 


the same should be paid, cnd it the sane remain in dot ault 


for re than ninety (90) days, or In the event of the termia. 


nation of the fregoig lease and deritse as hereinbefox'e pz'ovttw 


dad, or in ôase the tesøoe shall tail to keep or perform arq of 


the covenants herein expressed to be 'kept or. performed on his 


part, then and from thenceforth.-and in either of those events 


it shall be lawful for the Lessor, at . its option, to givo to


the Lessee notice In writing b registered tail, nailod to the 


Lessee at Gold fill, ox'th Cax'olina, notice of such default in 


the torn,a of said lease, and x'oqu.rin. the L08300 to re'iedy 


and correct such default or defaults withIn thfr* (30) days, 


and In the event that said defaults are not so remedied and 


corrected w!thin said period of thtrty days, it shall be lawful 


for said Lessor- 	 its option, to enter into and upon said 


deñieed premises, with or without process, reenter the same 


and to have and possess again as in the first and former state, 


•	 and the Lessee, or pox'eoe alai-M.4ing under said lessee wholly 
•	 • to exclude 'therefrom. The Lessor shall have the right for it 


•	 self, its officer's and agents at any time to enter upon said 


promises or an pux't of parts thereof, to inspeot and L4Z'VO 


the same and measure the quantity of ore that may be therein 


or thox'on, or that M-all have been mined or removed therefrom 


not nocess*r'il' or uru'eascnably hindering or Interrupting the 


works or oporaticn of the lessee 


•	 •	 •	
•	 4.54* 
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The Letsee agrees, to pay rent as followat A minimum 


rent or royalty. for first one (1) year of said Lease of 


One thousand two bundre4 ($200.00) dollars per annum payable 


in equal monthly installMents of One hundred (100,00) dollars 


on the first day, of each month of said term in advance, and for 


the second year of the term of said lease One thousand eight 


hundred (4 800.00) dollz'e per annur, payable in oval monthly 


inetai'lnte of One hridred fifty (Ci150,00). dollars on the first 


day of oach month of said. term in advance; and for ttio re*in- 


iñ A. thirteen (la) years of said lease	 iniiur rent or royalty


rf Three thousand (300000) dollar's per roaz' 0 payable in 


equal oñthly iustalLr ents of two hundr'ed and fifty (25O.O0) 


dollars on the first day of each and every month in advance. 


In adc3itton to the annual minimum rent or royalty herein pros* 
S	 vided, the Lessee agrees to pay to the Lessor an annual rent 


or royalty equal to the. amount by which ton percent of the 


net earnings of said rthie will exceed the 1inirm.1!n rent or 


royalty herein provided to be paid, such net earnings to be 


determined by deducting from gross earnings the operation and 


administration expenses, all real, estate taxes, and all taxes 


properly chargeable as operating expenses, including taxes 


on production, excise taxes, social security and unemployment 


insurance taxes, and other similar taxes fornlinr, a part of 


the cost of general opeiation and adntni strat.on expenses, 


specifically . excluding frunohise taxes and all Federal, State, 


and other itcore taxes, An accounting of such not earnings 


shall, be submitted by the Lessee to the Lessor quater'-annual.' 


ly, beginning Aug.6th1 1952, and all gold, silver, copper, 


ore and other metals dug from said mine by said Lessee, his 


employees, agents or servants, or successors in interest, 


after the ' termination of this lease, ihether the $&;re be ter 


minated by lapse of time or otherwise, shall be property 
-6-
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of said Lessor, and said Lessee shall have no interest in 


any part thereof.. 


Said Lessee further agrees that if actual mining oper-


ations shall cease for a period in excess of thirty (30) days


at any time subsequent to May 6th, 1953, not due to fire, 


flood, breakdown in machinery, strikes or other things beyond 


the control of the Lessee, or should 'default be made by the 


said Lessee in the •payment of minimum royalties above set forth, 


or in accounting to the Lessor, as he'einbefore provided, and 


In any such event, at the option of the Lessor this lease shall 


immediately terminate, and all rights of the Lessee in said 
premises', and in any and all machinery, tools, and other equip. 


ment and buildings that may have been placed upon saidpremis-


as by the Lessee, shall imnediately become the property of the 


Lessor.


The Lessee shall have the right of ingress and 


egress from said premises, and also the right to build tram-
ways,, waterways, sluiceways, and wagon roads. Said Lessee 


shall also have control of all water on, the premises that is 


needed for mining purposes, and' shall have the richt to use 


any timber3 that are on the property for rime props or other 


necessary timbers tol be used about the mine. 


If the Lessee is in possession of the preriaes hereby 


leased upon the expiration of the 'tepm of this lease, and is not 


in default under * any of the terms or conditions of this lease, 


and provided further that the payments received by the Lessor, 


either from royalty on net profits, from surplus or from 


other Lessee scurces for the lest five years of this lease 


shall have been at least twenty-five thousand dollars 


• (250 000,00), then the Lessee, shall have, and the Lessor 


• hereby gives to the Lessee, the option of a renewal of this 


lease' for a further period of fifteen  (15) years on the same 
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terns and conditions as is set forth in this lease, except 


that said renewal term shall not contain the privilege of a 


further renewal, and the annual iinim rental for the entire 


term shall be ATS,000.00,. 


The Lessor hereby gives to the Lessee an option 


at any time prior to May 6th, 19 57, provided all minuiuwn 


rental and other rental as herein provided has been paid up 


to the time of, the exercise of said option, to purhaso the 


premises which are covered by this lease for the awn of One 


Hundred and Seventy-five Thousand Doi:Lare (175,000.00), 


payable. Fifty-eight Thousand and Three' hundred thirty—three 


and 33/100 Dollars (58,333.33) in cash on the settlement 


under said option, and the balance of One Hundred Sixteen 


Thousand Six hundred sixty-six and 66/100 Dollars 


(116, 666,66) by notes of the ' Lessee or his assigns, 


secured by a purchase money,mortgage on the prenises covered 


by this lease, which notes and rortgage . shall boar interest 


at the rate of four and one-half porcent (4) per annum, 


payable semi -annually * and the principal of which shall be 


payable Fifty'óght Thousand. Three hundred thirty-three and 


3/100 Dollars (58, 333 • 33) on year from the date of such 


notes and purchase money mortgage', and the balance two years 


from the date of such notes and purchase money mortgage, 


which said purchase is to ihclude all ore and. other -minerals 


In the ground, of whatever nature and character, and all 


mining and, water rights appertaining thereto, including all 


the rights, title and interest 6f . t.he Lessor in the mining 


rights of premise described in Schedule "A", in which said 


Lessor has no title in the fee but only mining rights, and said 


Lessor shall execute and deliver a proper deed in fee for the 


said realty owned by the said Lessor, and a' deed of the
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. mining r .ightx of that poDtiOn of the property in which said 


Lessor has mining rights only, The said Lessor shall also 


Crive a proper 141.1 of sale for , the porscnal property in 


eluded In the sale aforesaid. It being undrstcod and 


agreed that the purchase price of suøh nroporty is included 


in the purchase price of.One hundred and seventy-five 


Thousand Ibllars ("175,,000 0 00) above mentionod. 


The Lessor hereby warrants to . the Lessee that it 


Is the owner in tee of the prenIsee described In Schedule 


"A" as being owned lutes', clead and unincu.bered, and that it 


haa sub-soil- mining rights in the otherpreises described 


in Schedule A. 


It is understood that this lease In due course 


may be turned over by the Leeee to a syndicate and in turn 


to a corporation, the latter to be fori;.ed to undertake 


mining operations on the premises herein described, located 


at Gold Hill, North Carolina, Whereupon. the said respective 


assignees shall succeed to all rights and duties under this 


lease, inclusive,of the purchase optfLon, with the same 


effect as If the ,saidreepective assignoes had been the 


original lessees in this lease. 


The Lessor herein represents and warrants 'that it 


has ' corporate suthority to enter into this lease. 


This agreement shall be binding upon the legal 


representatIves, successors, and assigrs of the respective 


	


parties her eto	 . . 


IN W:[T13$ 1EREQF, the Lessor-has caused its 


corporate seal to . be hereunto affixes and these presents 


-9..
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to be signed by its proper officers, and the Lessee has 


	


/	
hereunto set his hand and seal the day and year above 


	


/.	
written.


BARNEY IMPROVEMENT, CORPORATION 


BY
President 


Secretary 


	


•	 Caspar 0. Manz. 


State of	 ) 
County of	 -	 ) SS: 


THIS IS TO CERTIFY that on the 	 day of  
A 9 D o 1952, before ma personally came  
President of BARNEY IMPROVEMENT CCRPORT'IOW,_with Iwhom I am 


	


•	 personally well acquainted, who, being by me duly sworn, says 
that	


0	


is the President and - 
is Secretary, of BARNEY IMPROVEMENT 


• CORPORATION,- the Corporation described in and which executed 
the foregoing instrument; that he knows the common seal of 
said Corporation that the seal affixed to the foregoing 
instrument is said common seal; and the name of the corpora-
tion was subscribed thereto by the said President, and that •	 said president and secretary subscribed their names thereto, 
and said common seal was affixed, all by order of the Board 
of Directors of said Corporation, and that the said instrument 


	


•	 is the act and deed of said corporation. 


	


•	 WITNESS my hand and notarial seal this 	 day of 
19520


- -	 - 
Notary Public - My commission expires 


	


•	 STATE CF-
) SS: 


COUNTY CF	 •-	 - 


BE It REMEMBERED that on this the 	 day of 
•	 1952 before iso the undersig	 -a Notary • 


Public of said District, personally appeared CASPAR 0. 


	


•	 MATS, the lessee named in the foregoing lease, and 
acknowledged the execution thereof by him as his act 
and deed. THEREFORE, let such lease together with this 
certificate, be registered. 


WITNESS my hand and Notarial seal, the day above 
written.


NOTARY PUBLIC - My comm. exp.
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HIT A (HIsToRi) 


• ., . '. (A) . The Gold Hill Mine opened in 1842 and operated 
until 188 when it closed down for the war and economic de-
pression foIlôwin 	 It pened again in 1881 by German miners 
who shipped the ore to Germany Around 1885 the mine was sold 


•	 .	 to Egiand who' operated it until 1888.when it was sold to 
• : '	 . Walter George Neiivman, J ' ierpont Morgan and Whitney. The' in 


turn. op'er3tëd it until i9l. There' is no. positive record At 


to the 'amointof,gold and copper produced during the last opera-
•	 ..	


' tions. The closest estimate places the gold production at about 
twenty million dollars and the copper production at less than 
half that amount. (The . operators were seeking gold primarily.) 


The. superintendent of the mines from. 1900 to * 1915 was 
Charles 'F. Montgomery who gave an stiniation in 191 at the 
closing of the mine that there was .till in the North and Ran- 
dOlph veins alone an estimated 390,76 tons of 'ore ready to be 


•	 .'	 removed, the value in copper ..and gold in excess of $24 -00 per 


ton of concentrates. J. J. . Shepherd, General Manager of the 
Barnhardt Copper Mine, which is near, the Randolph, said at the 
time of closing down in 1915 '"There were left in the mine, at 
one location alone, 76,317 tons of copper ore that would average 
better than 3%' copper... This ore i laying in the drift waiting 


•	 ,' for removal". . In addition to this Shepherd estimated that there, 	 • 
was an additional 260,000 tons. of ore along a, 400 foot strip 
running north of the Barnhardt Mine
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'EXHIBIT 


ALL that certain lot piece or parcel of land, aituats, 
ling and being in the county of Kowszo State of North Caro.. 
lina, and bounded as follows, to wits 


I'ACEL 11" That ce:th tract,pie	
th


ce and pc'ee1 of land, known as the 
"Eellig Gold Mining z1aetft, containg onehundred (100) acres, 
more or lees and being the same tract that was conveyed to 
The Gold lull Mines, Limited1 by",,lose* L. Hol"iea and others, 
by deed, dated June 21, )Ø81 and registered in Book of Deeds 
Vol. 84,, page 554, in the office at the Register of Deeds of 
Rowan County, north Caroltia ex1 for moz'e par tioular deacrip-o 
tion thereof by courses and distances and by metes ar4 bound.s 
reterenca is hereby made to said deed, excepting however ther• 
vat and thorc.trøm the surface soil to the depth of fifteen 
feet on two lots being parcels thereof lo one of said lots con 
taming by estimates three (3) acres which was conveyed to 
Ephraim Mauney . by Moses L, Homes and Reuben J, Holmes by deed rea. 
gietered in Book of Deeds Vol. 59 at page 27 of the Registry 
of said Rowan County m and one other eaid lot oontaintrtg by 
eatt*tion one (1) acre,, more or less, conveyed to F,R. Mauney 
by deed. regsterod in Book of Deeds Vol. 59 at page 264 of the 
Registry 'of said itowan Oau.nty, 


PiCEL 2* All that tract, piece and psr*el of land known as the "Earn 
hardt Gold Mining Tract", containing by estimation ninety ( 90) 
acres and being the same tract of land that was conveyed by 
Hoses L. Holmes and others to The Gold Hill inea, Limited, by 
deed, dated June 21


In 
1181 , and registsed in Book of Deeds 


Vol. 84, page 554, 	 the office of U* segister of Deeds for 
Rowan County, North 0arolina, to ith$1II ed reference is here- 
by made for fuller and more psrti*ulsr dseiption by rr*t.i 
and bounds and by courses aM d.ietan*e,eepting, however, 
thereout and therefrom a lot cont&tnin )17 estimation on..etghth 
of an acre conveyed in fee by Phillip Zerr*ardt to Gorg• Vogjer, 
late in the occupation of Bnj&min Martin and well known by 
the description on the "Vogler Lot", the boundaries of stitøb 
Lot ai,,poar in a deed from Phillip Earnhardt to George Vogler 
dated the 7th day at February, 1418 and registered in Book o 
Deeds No, 38 at page 237 in the office of the Rester of Dee 
of said Rowan County and also excepting the surfana: soil for 
building purposes in lots conveyed by Phillip Earnhardt to 
various persona prior to the 9th day of July, 1855,	


an 
as by re 


ferenee to his deeds recorded on the Registry of ea4 ow 
County will more fully appearj and also excepting the surface 
soil in a lot conveyed byMoses , 14o1a eM •.ubsn J, Hols 
and Epbrain Mauna 


Kowan
 to James A. Gill by deed registered in said 


Registry of said 	 Cottrity and containing by estimation 
two (2) acres, 


PARCEL 3s All that tract, piece and parcel of land known as the 
"Old Field LOt*, containing by estimation twenty five (25) sores, 
being the same tract that was oorrveyed by Moses L. Holmes and 
others to The bold Hill Mines, Lirriitd, by deed, dated June 21, 
1881 and registered in Bood of Deeds Vol. 84 at page 554 in the 
office of the Register of Deeds of Rowan County, North Carolina, 
to which deed. referonos is hereb made for fuller and more 
particular description by metes and bounds and by courses and 
diet*nees; excepting however therefrom, the surface soil for 
building purposes oxi.a letonveyed by Joft 'tn*n to , 
nu# Kelly by dee dated the ____ day of	 'h which th*Ile 
• bounda'ie s are particularly described,.
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PARCEL 3: Continiie-  
Further excepting, however, the surtate soil rights in about 


.	 .
 


thirty-one (31)  acre 8 which were ocnveyed to H. Prank Small by 
deed registoreA in Book ot Deeds of said 4iowan County Vofl 
page 127, said thirty.-one sGi'e* being a portion of each of *e 
above desoribed thz'ee tracts, '8nId three trtota being adjacent 
to each	 )ez'.	 •	 .	 .	 .	 . 


PARCEL 41 All that traot, .pXeee and pa3ce1 of land adjoining the 
first above doioz'ibed "PAiCEL To, 1" traot above deal


OVER
ted as 


the "Iletlig Gold Mining Tract" and known as the "PAJL 	 TR 
. TaACT" arid containing by estimation One Hundred Forty Five ( 145) 


	


. aors; and being the	 tract that was conv,led by ::oses L. 
Homes and others to The 'old lUll 'Ines, Limited by deed dated 
Jims 21 0 1801, and registered in flook of Leeds o1. 64, page 554 
in the offie€ of the egister of Iede cf said Rowan County, to 


tch dood DoGrer1e is hereby !UadE forf1or and re parti' 
Ou1LII' de8OXt1)tiOfl b metes and bonds ar1 by co uses and die-


PARCEL BI All that tx!aCt piece and parcel of :Land, described and 
known as the "TOSES 13AV11411 TRACT" and containing bj ostimatton 
seventyø two (72) acre a, and being the saris tract of land that 
was conveyed by oaea L. IIoiiee, and others to The to1d Hill tines, 
Limited, by deed dated the 21sto day of June 19010 and registered 
in Book of Deeds Vol. 64 page 554 in the office of the 1egistry 
of Deeds of owan County, 1oz'tb Carolina, to which deed reference 
r,a4s for more particular description by metes and bounds and by 
courses and ciatancée, 


PARCEL Os All that tract, piece and parcel of land lying on Ryal a 
CreeI, known as the "Henry Peeler Tract" and containing by esti-
ation eightyeight (88) acres; and being the same traot of land 


that was conveyed by 1oses L. Holmes and others to The old Hill 
ines, Limited k by deed dated June 21, 1001, and registered in 


Book of Lede Vol.64 page 554 in the office of the Register of 
• Deeds for Rowan County, Vorth Carolina, to which deed reference 
id hereby made for greater certainty and more particular des** 
orition by metes and bounds and b oouz'aos and distances; ex. 
ceptirig thzweout and therefrom the surface soil rights of two 
small iota, containing five or six acres, heretofore conveyed by 
Henry Peeler ot Charles and Jacob Earnhardt as will appear by 
reference to said deed therefor recorded in the Registry of said 
Rowan County...	 • 


PARCEL 7s All that tract, piece and piz'Cel of land known and design-
ated as "711 11 TJWEUT LOT" . in the Tøwa of 1 o34 Hill, containing 
by estimation 1ifteen (15) acres and, being the •aare land that 
VMS conveyed by L'oaes L, Holmes and others to The Gold 11111 
'4nes, Limited, by deed dated June 21, 1331, and registered in 
Book of Deeds Vol,64 rage 554 in the office of the Register of 
Deeds for said owr "ounty, to rhicb deed reference is hereby 
made for fuller and more par t1oar description by !nete a and 
bounds and by courses and distances; excepting thz'out and 
therefrom the a-irf ace soils of the following lots conveyed by 
Edward B. Rice to William Be Rowe , T.Witson Nash, It.b3as L, Homes 


• and T. W. Scott, Richard Urnae, Charles Hess and Henry Kings
bury, respectively, as w13.1 appear by reference to their re- 


• apeotive deeds, to which deeds for description thereof, reaps**- 
• tively, reference is her--,by
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PARCEL 8: All that, taot., piece and proe1 of lad known as the 
"GEOGE PC IE LOT S' being the sane lot that ws conveyed by 
Moses L. Holmes and others to The "o34 Hill Vines, Limited by 
deed dated June 21 0 1031, and registered in Book of Deeds vol. 
64, page 554 in the office of the Regtser Of Deeds for said 
Rowá* County, to which deed reference is heroby made for more 
particular description by metes and boiinde and by courses and 
distances; excepting thereout and therefrom one-seventh (it?) 
part of the toll of all minerals ard metals found in said 


:• George Pope Lot. 


PARCEL 9* Also all the mineral Interest and metals-below fifteen 
feet fry i the arfaoe on the lot known as "P112 TIU AC LOP" 
in the own of old Hill, containing by estimation ten(10) 
acres; same being the tract that vas convoyed by oes L, Homes 
and others to The 'old Hill :inos, Limited 1 by deed dated June 
21 0 1331, and registered in Book of Deeds Vol. 64 page 554 in 
the office of the flegisto:r of Deeds in said Rowan County, to 
which deed z'efez'z.noe is her by a4.1e for more particliar and 
t1ler description b*.%r metes and bounds and by courses and 
distances. 


The foregoing ning tracts or parcels of land being known 
as "The Gold Hill ;Tining Property" and being rore par ttcluaz'ly 
described in the above rentioned deed, which is registered in 
Book of Deeds Vol. 64 page 553 in the office of the Register of 
Deeds in said Ro,vn County, North Carolina, 


PARCEL 1t Also all that tract or parcel of land lying on the Viaters, 
of the Hurricane Branch of Ryal's Creek, containing by eetima 
tion one4mrdred and twenty-seven (127)  aqies and which is more 
particularly and more fully described in. an indenture dated the 


day of October, 1881, and made by A. K. 'Miller and wife 
1otilda 'i11er to The o1d Hill Mines,, L-Aniteds and which is 


registered in Book of Deeds Vol. 64 page 553, in the office of 
the Register of Deeds for Rowan Cønty, North 0aroltna, 


PARCEL U) Also all the ziner4, rights i that tract of land situate 
in Stanly County, Northaro1ina6;-hundred lying art the latore of Ryal 's 
Creek, containing by etiiatiori 	 and sixty.five (265) 
acres and vhich is more particluarly described in an indenture, 
datethe 29th, day of Octiber, 1381 and-made by Atlas Kirk to 
The "old U11-1.anes Limited and which is registered in the 
i3ook of Deeds- Vol, 13 page l)4 in the office of. the AsSistar of 
Deeds of said Stanly Count,, , North Caz'olina, to which deed re 
foronee is heroby rade for fuller description. 


PAI10EL 12* Also all that táot of lard situate in Gold Hill Township 
Rowan Cunty, North "az'o1ra, containing by estimation Ofl5 
hundred arid twonty.one (121) crea anO which is ore particularly 
described by rtetoa and bounirnd by courses and destances in 
a deed dated October 20th,, 1302 and iae by Daniel Brady to 
The	 Hill.Mines, Limited, and which is registered in Book 
of Deeds Tol,64 page 6$ in the office of the Regüter of Deeds 
for said Rowan County North "a'olina to which deed reference 
is hereby iad4j excepting, however, ail the surface soil rights 
in said tract.
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PARCEL 13* All that certain parcel of land lying in Gold Hill Thwn-
ehp, Rowan County, North Carolina, and described as Follows $ 
Bennirig at a stake j.n the easterly aide of the Concord Road 
(which rune to Salisbury) at a pOint ihere the premises are 
joined br the Matiney Tract and running thence southerly along 
said road ab out one-thousand feet to the Ccmpanyts livery 
atableej thence Oc stony, a?' ost at right angles with said 
road, one o'iaand f'et to a stake; thence n.prthenly parallel 
with the. road onethousaxd feet to a stake; thence westerly along 
the auney 'act" about one'.thosand feet to a stake in th.o 
Concordoad, the piLes of the beginning, Including, all rxinez'al 
rights of all description, being part of the promises conveyed 
by The }Iaipton &old lUll moe, Lit1ted, to Walter George t1w.w 
man, by deed dated the 2nd. day of February, 1900 and registered 
in Book of Dead* Vol. 80 page 15 in the office of the Iegister 
of ieeds in said owan County. 


All the above thirteen parcels or tracts of lard being 
the	 that were conveyed by William H. Geraghty and Frank 
M. VanWagoner to the Gold Hill Consolidated Company by dead, 
registered in Book of Deeds Vol. 121 Page 15 in the office of 
the Register of Deeds for said Rowan County, North Carolina. 


PARCEL 14: Also all the surface soil rights in the following des 
cribed tract of land situate, lying-and being in Gold Hill 
Township in Rowan, County and State of North. Carolina, bounded 
as follows: lying on Little Buffalo Creek and about one-fourth 
of a mile West of the Town of Gold Hill, adjoining the lands of 
M. N. Hedrick and others and bounded as follows: Beginning at an 
iron pipe on the north side of the Beatiese Perry Road, Rowan 
Gold Mines Company's corner; thence South 10 West crossing the 
public road 5.25 chains to an iron pipe in the Old Union Copper 
Company's line; thence with said line North 8 West 20.18 
chains to a sweet gum on. the west side of. Buffalo Creek, Hedrick's 
corner; thence with; his line North 5 east 17.26 chains to 
stone; thence south 4.15 chains , to an iron pipe in Buffalo 
Creek, Misenheirner's corner; thence, south 4Z. East 19.17 chains 
to the beginning, containing twenty-five acres, more or less. 


PARCEL ,15: Also that certain piece, tract or parcel of land, known. 
as the Stockton Gold Mine Tract" situató in Gold Hill Township, 


'Rowan County, North Carolina, containing thirty-three (33) 
acres, more or 'less and being the same tract which is described 
in the deed from T.. H. Vanderford and registered in Book of Deeds 
Vol. 181 Page 460 in the office of the Register of Deeds for 
Rowan County, North Carolina, to which deed reference is hereby 
made for fuller 'description by metes and bounds and by courses 
and distances of' said tract, 


P.AEL 16: Also that certain' parcel or piece of land, containing 
one (1) acre and known as thy "PON) ADDITION TRACT" and being 
the same tract that was conveyód to New Gold Hill Mining Com-
pany by T. H. Vanderford by deed registered in Book of Deeds of 
said RoWan county Vol. 181, page 460, and being situate in Gold 
Hill Township in Rowan County, North carolina, and adjoining the pond 
of said Rowan Gold Mines Company. For back title to said one 
acre pond additional tract,' see deed from J. W. Hill and wife to 
T. H. Vanderford, dated January 12, 1926 and registered in Book 
of Deedsof 'Rowan County, Vol. 189 page 59 
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................. ............. INODUTIoN AND STJIvflY 


The Union Copper mine Is . In the Gold-Hill district, Rowan and Cabarrus 
Counties, N.C.. . 	 .	 .	 ... 


The n!iine was discovered in 1799. and first worked as a gold mine; but 
copper was encountered at depth, and the property became an important producer 
of copper. It is estimated that the mine produced 5,000,000 pounds of copper 
before operations were disconiiue. In :-907.. 


As part of the strategic minerals program, the Bureau of Mines conducted 
a developmentproject on the popty rom: July1943 to November 1911.3. EIght 
diamond-drill holes, tot.J4ig .2 .,5QO.Jneaz' feet; .were drilled to delineate 
the ore body.	 .'.?Q5 çqre . sampies.were made. 


Tabulations of sample analyses and drill-hole logs are presented in 
this report.	 .	 .. .......,. .	 ,.	 . 
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ACCESS AND OWNERSHIP 


The mine property Is , l miles ?outbwest of the village of Gold. Hill, 
N. C. (fig 1).. Gol. Hill is on ti.. S. Highway 52 between Salisbury and 
Albemarle and on a branch line of tIlQ.SQuthern Railway. The latitude is 350 
30' and lóñgitüd.e 8Ô''2l'.	 .. ...	 ..	 . 


The tract cons.sts of 553-1/2 acres in Cabarrus and. Rowan Counties 


A terftitve list,, o..f the surface-rlghts:ownership i .e as -follows: William 
.Hoy Barringer - 16 acres, A. W. Tucker - .1 acre,. Frank Wagoner - 4 acres, and 
George Barixi	 3-1/2 acres, in Cabarrus County; A. W. Tucker - . 2 acres, 
H. N. Hedrick - 54 acres, and William Atkins -..473..acres,,, In Rowan County, N. C. 


The mineral . rights are owned by Alfred R,Oesiter,.AlIce P. Roe-slain, and 
the estate of the late Bella Rosenblatt. The attorneys for the'-owners are 
.Neidle & Taylor, 6 East 45th Strect, New York City. 	 :.
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HISTORY AND PRODUCTION 


The Union Copper nine is in the Go14 Hill 'mining district ofNorth. 
Carolina where gold--was first discovered in 1799. The upper parts':of the 
• veins "in the district were first worked for gold; however, the in6reaee In',. 
• the sulfide cOntent. of the, veins with depth . rendered the amalgamation process 
for gold. recovery ineffective,. and the mines were closed 


The 'r1'od. of greatest activity at the-Union Copper mino was 
from ' 1899 . :to 1906. At an earlier. péripd. the oxidized and. leached 
part of the lo.de. near the surface was' mined from a' wd±'king known 
as the "big cut,' T the reported yield of- which was $300,000 in 
9old.1' 'The mine has not been operated since 1907. 


J. T. 'PardeJ lists therobab.le va]ue of 'the productiQn of the Union 
Copper mine as $1,050,000, of which about $675,000 was the value of some 
5,000,000 pounds of copper produced..  


PHYSICAL FEATURES 


The Gold. Hill. mining district coripri,ses the southeastern part 'of Rowan 
County, a part of northeastern Cabarrus County, and a narrow strip of the 
northwestern part of Stanley County, N. C. It is in the south-central area 
of the State, and its eastern bourx1.ary ip about 35 miles west of the eastern 
limits of the Piedmont Pië.têau,  


'Prominent 'topographical features of the area are the GOld. 'Hill Ridge,. a 
long, low-lying,. flat-topped ridge extending from 2 miles southwest r.f Gold. 
Hill to beyond the Yadkin, .River- and, the Beaver Hills'., a series, of hills lying 
between the village of .G1d'HI11 and Buffalo Creek., 


The Gold. Hill Ridge forms the watershed. of the district Streams to the 
northwest flow northeast into the Yadklñ River, and those tO 'the southeast 
flow southeast Into Rocky River.  


The soil Is largely poor and Is not consid.ered good farming land. The 
woodlands have all been cut over, and only seond growth and culled trees 
remain.	 .	 .	 '	 ' ,	 .•. 


DESCRIPTION OF DEPOSIT 


General GeoiogyY	 '•', . 


The Union Copper nine Is near the northern end of a narrow belt of
mineralized lodes extending- along the granite-slate boundary .,in North Carolina 
from southern Union County. northeastward for 50 miles into RowanCounty.' 


37 Pardee, J. T., Preliminary Report on G .9ld. Deposits in North Carolina , and 
South Carolina: Geol. Survey P. W. 29021, 1935.  


/ AbstracefrOm reference cited-in footnote 3. 
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The predominant rocks of the region are Intrusive granites, volcanic 
tuffs and. flows, and metamorphosed. varieties of the volcanic rocks, such as 
schists and slate Locally beds of quartzite and. marble occur that can be 
definitely recognizedasof sed.irnentary Origin, arid.muáh of the.voicanic tuff 
before it hardened. 'into ' rock had been rearranged by water.. The area may be 
divided into three nortlieatwaM-trending belts, the rocks of which differ in 
general character. The eastern a nd middle belts are each. about .30,-miles wide; 
the western belt.iSscmeiat wider.' They are d.esigiated lfl order from east 
to west according to their principal rock types as the "slate belt," the 
'granite belt," and the "schist-gneiss-granite belt." The boundary between 
the different belts Is fairly distinctIn some places and indefinite in others 
Collectively, these rocks form, the bedrock of the region. 


All of the-mine . ralized lodes are either within or near areas of granite 
or in slates Or schists'thàt,'although distant from exposures .- of granite,. 
show metamorphism suggestive of the presence of that'reck in depth. The 
genetic relationship of the mineralization to the granite intrusives is thus 
indicated, although few' of the many granitê areas contain mines. 


in this region the upper' or oxidized z6nes of several hundred veins have 
been worked for gold, and severalmined. togrea.ter depths-for gold alone and 
others for gold and copper or copper alone. 'Few of the lodes:are displaced 
to any extent y faults.  


Description of Union Copper Mine 


The country rock of 'thÔ Gold Hill district, in which the Union. Copper 
mine is situated, is a chlorite-sericite schist belonging, to the slate group 
and derived from a rock that was originally a volcanic tuff bedded in coarser 
and finer layers. Silicification and further alteration has formed quartzites 
in places. Parting planes in the 8chist strike in general N. 30 - 450 E and 
dip 750 - 80° NW. The mineralized belt appears to, be part of a shear zone 
developed along a fault that separates the schist from Intrusive granitic 
rocks along the west.	 .	 .	 .	 . .	 .	 . . 


Surface weathering of the schist has extended. up to 100 feet in depth 
as indicated by the drilling. 


The main shaft of the Union 'Copper mine, 600 feet deep,, together with 
lateral workings, developed an ore body that near the surface was 130 feet 
long and 40 feet wide and on the 375-foot level was 100 feet long and 15 feet 
wide in the middle. This body extended. to a depthpf 500 feet, where; as 
described, it is irregular. and 'somewhat broken. Is strike in the upper 
levels, is about. N. 25 0 E.,"or some '15°more northward than the structure of' 
the country rock. 'In places parts of it depart from the general strike to 
follow parting planes In the schist, and on the third level a branch' extends 
along a N. 35° W, fracture.... The main body' pitches'70 0 SW..; 'in pJaces its 
walls are.slickenside'd and shów'striations' pa'allel.with the pitch. It con-
sists of very fine-grained quartz that hab partly replaced schist and locally 
has inherited the structure of the original 


5/ Abstracted 'from rfciencè ite'd ih fbothoto 3 . . 
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TABLE 1. - Drilling data on' Union Copper mine (Con t' a.) 


Hole 
No.


Coordinates Elev., 
feet


-	 .	 -: 
Bearing


Inclination -	 -	 Core recovery Sample	 - 
length, feet


Horizontal 
thickness, feet 7Lat. Dep. Coil Ore •zne - - Interval Percent 


5 1387N. lo8lE. 802 S. 800 E. 450 36.5-411. 21 
liii.	 -.60 24 
6o.-.8i. 37. 
81.- 96.:8 67 . 


.96.8-iO6.3 20.	 . 
106	 121: 62 . 


45 121	 -123.2 50 2.2. 1.6 
123.2-125.5 • 11.3 2.3	 . 1.6 
125.5-128 50 


• . : . •1150 128	 -129.7 .	 1.7 1.2. 
145° 129.7-131.3 28 .	 .	 i.6	 . 1.1 


• . . I	 1.59 131.3-1314.2 40 2.9'	 • 201 . .
1314.2_138.1 : '39	 • .:	 2.8 
138.1-139. .'	 . 


145° 139	 _111.3;6. 87 14,6 .	 3.3 


6 • 111.86N. 1092E. 7811. S. 800 .E. 60'0 1 80	 -lo. 60 23.5 
• .	 .. I .	


. .;'	 . 103.5-129 56 
129	 -11414 66 


57° 134	 . 138.6 66 .	 4.6	 . 2.5 
500 189	 _189.6' 71 .	 .6 ..	 .14 


189.6-193.6 71 . 4.o	 .	 . 2.6 
193.6-195.2 .71 


500. .195.2-201 71 5.8	 .. 3.7 


7 15814W. 1110E. 775 S. 800 E. 450 330 190	 -203.7 146 
330


203.7-209.7 . 6O .	 .6.0 5.0 
.330


209.7-214.7 60.'
- 


5.0	 .. 14.2 


8 720W 890E 777 S	 67 0 E 450 173	 -200 49 
-	 . . 400 ' 200	 '-210 ;32 •.	 10.0 7.7 .


215	 -2143
2553	 -7-
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TABLE 2. - Drill sampling data and analyse.s on Union Copper mine. 


Aaiyscs, percent Horizontal 
Hole Interval; Bit Recovery,_percent  Core Sludge	 : Ad... _average vein thick- 
No feet size Core Sludge Water Cu Pb Zn - Pb Zn Cu Pb Zn ness, feet 


517.3-519 
519	 -520 
520.	 522 
522	 -523 
523	 -525


AX 
AX 


. AX 
AX 
AX


lob 
100 
100 
100 
lob


100 
100 
100 


.100 
100


100 
100 
100 
100 
100


0 .33 
.08. 
.26. 
.11


0004 
.28 
.Oli. 


1.95 
.06


L6 
15.39: 


.86 
2.82 
2.26


0.04 
:


.: 


003
.


2.77 
•.


0.33 
.o8 
.26-
.11


0.04 
.28 
.04 


1.95 
.o6


15 
15.39 


.86 
2.82 
2.26 


.13 


.09 


.11.


:.32 
.:.21 


.11


3.52 
1094 
2.09 


517.3-525 
525	 -527 
527	 -532.2


. 
AX 
AX


67 
79


98 
50


100 
100


. 
.22 
.20


. 
.60 
25


.	 : 
3.07 
2. 36


.05 .


.Q7
..09 


.	 .05
.1.59 
1.98


.12 


.61 


.11


.23 


.16 


.22


2.81 
1.48 
1,46 3


.51732 . 2 
1317-339 
133.9-136


EX 
Ty,


100 
77


.	 .
14 
14


.	 . 
60 
60


.61 


.11


.	 •. 
.16 
.22


.	 . 


1.46 
1.46


.55 


.02


.
:


10.0 


.37 


.00 


.01


.19 
2.08 
0.o6


1a47 
7.88 
219 


4
13i.7136 
260	 -265 
265	 -271... .....


EX
. 


92. 
90


.. 
43 
50


. 
100 
100


.
.00 
.01


2.08 
o.-o6


.7. 88 I 
2.19


.20 


.91
2.24 
0.46


7.54 
3000


3.2 


000 0.9 


'. 


..


- 475 
5


260	 -271 
121	 -123.2 
123 2-125 5 
128	 -129.7 
129.7-131.3 
.131.3 .-134.2 
134. 2 -138 . 1


AX 
EX 
EX 
EX


50. 
14.3 
24. 
28 
40 


6


18 
18 


7 
7 


19


: 
90 
90 
60 
60 


90.


27 
.03 
.22 


.	 .21 
.13 


.581.30 
.


70
.. 


. 
1.70


.: 
922 
4'081 


54 
4.40 


.	 3.51 
•40


. 
.01 


 59 


.	 .67 
03 


.19 


.32';38 


.54 
73 


.48 
191 
1.43


..
7.40 
7-02 
2.98 
6.69 
4.90 
4.08


I.6) 
1 6 ( 
1..2t 
1.1 


2,8 


.6 


7


138 . 1-139 
139	 -143.6 
134	 -138.6 
189	 -189.6
189.6-193.6 
193. 6 -195. 2 
195.2-201 
190..-195 
195	 -200 
200	 -203 7 
203 7-209 7 
209.7-214 .7


X 
EX 
FL 
U 


FL 
FL


87 
66 
71 
71 
71 
71 
46 
46 
46 
6o 
060,


.. 
50 


8 
65 
6 
65 
65 
60 
6o 
60 
20 


:


100 
100 
100: 
100 
100 
100 
100 
100 
100 
50 


.500
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Drill hole '2 was planned to cut both veins found in hole 1. It penetrated 
the first vein but was lost at 163 feet in an underground. working (fig. 5). 


Drill hole 3 was drilled along the same piano to cut the main vein missed 
by hole 2. The hole passed through the expected structure at 160 feet (fig. 5). 


Drill hole 11. drilled to 350 feet cut a wide zone of silicification from 
85 to 3iJ 1. feet (fig. 6). 


Drill hole 5, designed to crosscut the mineralized zone between hole 4 
and the surf ace, cut a zone of disseminated sulfides and silicification from 
36 to 150 feet. 


$


	


	
Drill hole 6 penetrated. at 250 feet the same silicified zone as holes 


and 5. 


Drill hole 7 passed within 100 feet and to the south of shaft 5 (fig. 7). 
It exposed the same zone of silicification and disseminated sulfide 
mineralization. 


Drill hole 8 drilled to 365 feet (figs. 2 and 8) crosscut a silicified 
zone from 183E 243 feet similar to that found north of the mine workings. 
The silicification shows small amounts of chaicopyrite and aphaler:lte along 
rifts in the wall rock and also in massive quartz. Hole 8 also cut a water 
course at 200 feet that runs about 25 gallons per hour at the collar. 


Old holes were pointed out by H. W. Wyatt, Rockwell, N.' C., who drilled 
three holes-for S. T. McKinney in 1917. The hole just north of shaft 4 and 
the one near the bottom of the ravine went to 75 feet. These two holes were 
reported by McKinney to shbw good copper values. The third hole, which was 
not. definitely located but near shaft 5, did not show copper values and' was 
only 65 feet deep. 


-	 Drill Hole Sampling 


•	 Considerable difficulty was encountered in obtaining satisfactory core 
recoveries and often core an& sludge recoveries, which was largely due to 


•	 the nature of the material drilled.. Drilling and samplingdata are shown in 
tables 1 and 2. 


In any future drilling at this deposit, means should be devi'$ed for 
obtaining better core recoveries, either by larger cores or some refinement 
in drilling procedure.


Surveying 


The mine map is based on a coordinate system, the 1,000 N and 1 1 000 E 
point of which originates at a stake at shaft 3. 


Bearings are true north. 


An elevation of 800 feet was assumed for the collar of shift 3 and used 
as a datum. This was later found to be within 10 feet of sea level datum. 
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LETTER OF TRANSMITTAL 


RALEIGH, N. C., Oct. 1, 1909. 


110 His Excellency HON. W. W. KITCHIN, 
Governor of North Carolina. 


SIR: I herewith submit for publication as Bulletin 21 of the reports 


of the North Carolina Geological and Economic Survey a report on 
The Gold Hill Mining District of North Carolina, prepared by Dr. 


Francis Baker Laney under the supervision of the State Geologist. 
This report covers a Geological investigation of the Gold Hill region 


embracing an area about one hundred and fifty square miles, as well 


as a detailed description of the occurrence of the ore deposits, and will 


therefore be of interest to the Geologist as well as to the practical miner. 
Yours respectfully, 


JOSEPH HYDE PRATT, 


State Geologist.
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PREFACE 


In the following report the author has endeavored to describe as 
fully as possible the Geology, Petrology, and Mineralogy of the Gold 
Hill Mining District in Rowan, Stanly, and Cabarrus counties. 


Since the first discovery of gold in this region in 1799, there has been 
a great deal published regarding the locality and the occurrence of 
gold and copper ores, but most of these publications have been more of 
a general character. Even as early as 1823, a Geological investigation 
or exploration was made by Denison Olmsted, then State Geologist; 
and since that time numerous investigators have made brief studies 
of certain portions of the district, but the first systematic investigation 
of the district as a whole was begun in 1906 and continued through part 
of 1908 ) the result of this investigation being the present report. The 
work has been done principally by Dr. Francis Baker Laney, who has 
been assisted in the field work by Dr. Joseph E. Pogue, under the general 
supervision of the State Geologist. Dr. Laney has made a detailed 
examination of the district, and practically all the under-ground work-
ings have been carefully examined either by Dr. Laney, Mr. A. A. Steel 
or the State Geologist. 


The greater portion of the laboratory investigations have been made 
in the laboratories of Yale University,where Dr. Laney had the assistance, 
guidance and advice of Prof. L. V. Pirsson, and the State Geologist takes 
pleasure at this time in expressing his appreciation to Prof. Pirsson for 
his assistance in the preparation of this report. 


The traverse map, which is the base for the geological map, is almost 
wholly the work of Mr. IL L. Harrison, of the United States Geological 
Survey, who was especially detailed for this work. In the preparation 
of the geological map, Dr. Laney was assisted by Dr. Pogue, and much 
of the field work necessary to complete the map represents the work 
of the latter. The mapping was done on a scale of 1:24000 and then 
reduced to 1:48000, the scale used for the map accompanying this 
report. 


Chapter I is a short introductory chapter, taking up the location of 
the district and its history. 


The next two chapters give a detailed description and classification 
of the rocks of the district. The subject-matter of Chapter III is 
largely of a scientific character, but the work was necessary as it was 
essential that the rocks he classified and their relations to each other
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determined, before satisfactory work could he done on the origin and 
extent of the ore deposits. 


Chapters IV and V' deal entirely with the structural geology and 
physiography of the district, subjects that are of importance to the 
student of geology and also to the practical miner. 


The descriptions of the ore deposits are taken up in Chapter VI and 
it is this Chapter that will appeal most strongly to the miner and layman. 
It gives descriptions of the different types of ore, their occurre'nce, the 
relation of the ore to the gangue minerals and the origin of the ore. 


One feature of this report marks the beginning of a new line of work 
on the North Carolina ores, and that is in working out the direct relation 
of the sulphides to each other and of the gold to the sulphides. Dr. 
Laney has been very successful in devising a method and equipment 
for this work by means of the metallographic microscope. These in-
investigations have thrown a great deal of light on the relation of the 
gold to the pyrite and chalcopyrite in the North Carolina ores. 


A number of new theories and ideas are advanced in this report, 
which the Geological Survey believes are fully warranted from the data 
obtained from the field work and laboratory investigation. 


JOSEPH HYDE PRATT, 


State Geologist.
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THE GOLD HILL MINING DISTRICT


OF NORTH CAROLINA 
By FRANCIS BAKER LANEY, Ph.D. 


CHAPTER I. 


GEOGRAPHY AND HISTORY 


LOCATION. 
The Gold Hill Mining District comprises the southeastern portion 


of Rowan County, a part of the northeastern portion of Cabarrus County 
and a narrow strip of the northwestern part o. f Stanly County, North 
Carolina. It lies in the south-central portion of the State and its 
eastern boundary is about 35 miles west of the eastern limits of the 
Piedmont Plateau. It consists of a strip about 18 miles long and 8 miles 
wide, extending from the Yadkin River on the northeast to near the 
village of Mount Pleasant on the southwest. The village of Gold 
Hill, the center of mining, is located approximately in its center. (P1. II.) 


The principal surface features are •a long, low-lying, flat-topped 
ridge, the Gold Hill Ridge, extending from about 2 miles southwest of the 
village of Gold Hill to and beyond the Yadkin River, and a series of 
hills, the Beaver Hills, lying between the village and Buffalo Creek. 
For the most part there is little relief except the hills just mentioned, 
and the northeast portion of the Gold Hill Ridge, especially the latter. 
The Gold Hill Ridge forms the watershed of the district, the streams 
to the northwest flowing northeast into the Yadkin River and those to 
the southeast flowing southeast into Rocky River. The principal streams 
are the Yadkin River, which forms its northeast boundary, Second 
Creek,which flows northeast into the Yadkin, and Buffalo Creek, flowing 
southeastwardly across the southwestern portion. (See P1. I.) 


The soil, for the most part, is lean and not considered first-class farm-
ing land. It was once heavily wooded, but this has been cut out and 
there now remains only the culled timber. 
• The district may be reached by the Southern Railway, the Norwood 


branch of which crosses it at Gold Hill nearly at right angles. The 
nearest town of any size is Salisbury, which is about 15 miles northwest 
of Gold Hill.
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PREVIOUS GEOLOGICAL WORK IN THE GOLD HILL
DISTRICT. 


The first geological exploration of the country included in and sur-
rounding the Gold Hill district was undertaken in 1823 by Denison 
Olmsted' who had that year been appointed State Geologist by the 
North Carolina Board of Agriculture. Even before this the "slates" 
were known to be gold-bearing and, indeed at this date active placer 
mining was in operation at the Reed Mine  situated only a few miles 
southwest of this district. Also some attention had been given to the 
diabase dikes within the district, and accounts of these "Natural 
Walls" were published in the Medical Repository' as early as 1799, 
and in the American Journal of Science  in 1822. 


Denison Olmsted published his report in 1824 and therein is found 
the first geological account of this district. He recognized the "slate 
formation" and noted its complexity, occurrence of both gold and 
copper within the slates; also of beds of porphyry. He says: 


"The slates of this district are of various complexions. The predom-
inant color is a yellowish gray, but we may often find within a short 
space, shades of yellow, green, blue and black. The dark varieties 
are not so common as is usual in so extensive a slate formation. * * 
On the eastern borders of the slate formation are found a great number 
of beds of porphyry. This rock may be easily recognized by its speckled 
appearance. * * * It is a hard rock diversified in its colors, but 
usually presenting some shade of green, purple or black. Hone or 
whetstone-slate is found in great abundance in various parts of the 
slate formation." These quotations show clearly that Olmsted rçcog-
nized the fact that the "slate formation" differed radically from the 
ordinary slates, but he did not suggest any reason for the variation. 


The next geological work of any importance was by Ebenezer Emmons 
and was published in 1856 as "A Report on the Geology of the Midland 
Counties of North Carolina." . He studied the slate formation very 
carefully, noting its many pecularities and variations, and regarding 
the whole series as normal sediments. In speaking of these rocks 
he says:' 


"The slates are variable in color and composition. They are mineral-
ogically clay, chioritic, and talcose slates, taking silica into their compo-
sition at times, and even passing into fine grits or honestones, but still 
variable in coarseness. In the order in which they lie, the talcose slates 


'Olmsted, Denison. Report on the geology of North Carolina, 1824, PP. 23-41. 
'Wheeler, J. H. Historical sketches of North Carolina, p. 64. 
'Hall, James. An account of a supposed artificial wall. Letter to James Woodhouse and Dr. 


\Voodhouse's reply. Medical Repository, v. 2 (1779) Pp. 272-278. 
413eckwith, John. Memoir on the natural walls, or solid dikes in the State of North Carolina. 


Am. Jour. 5ci., Ser I, v. 5 (1822) pp. 1-7. 
'Emmons, Ebenezer. Geological report of the Midland counties of North Carolina, Pp. 41 et seq.
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and quartzites are the inferior rocks, though quartzites occur al 
the condition of chert, flint, or hornstone, in all the series. * 
But the foregoing slates with their associates, standing by thems 


• though they might be regarded as sediments, yet the proof th 
would he wanting, and geologists might consistently differ as to 
origin. But it fortunately happens that after diligent search, numerous 
beds containing rounded pebbles were discovered and hence it follows 
that their origin is established." 


He recognized the volcanic breccia, but only, as a conglomerate, and 
apparently did not suspect its true origin. He describes it as follows: 


"Brecciated Cong lomerate.—This is the most remarkable mass of 
this division of the system. It has an argillaceous or chloritic base. 
The mass is composed in the main of fragments of other rocks, mostly 
retaining an angular form, but frequently rounded and worn rocks are 
enclosed in the mass. The fragments are sometimes 18 inches or even 
2 feet long. The series by. which the mass is reached is through the 
thin bedded clay state, which passes into thicker beds with conglomerates 
imperfect chioritic sandstones, and which pass upward into the superior 
rock. This rock is frequently porphyrized, or is traversed by porphyry 
more frequently than the inferior beds." 


From the above it is clear that he is describing the coarser tuffs and 
breccias with the associated flows and that he does not suspect their 
true origin. In point of age, he placed the whole formation in his 
"Taconic System," basing his conclusions upon certain lithologic 
resemblances to the rocks in his original Taconic. area, and also-upon 
certain nodular masses which he described as fossil sponges, naming 
them Paleotrochis major' and Paleotrochis minor. These have later 
been shown beyond a doubt to be only spherulites and not fossils at 
all.


He gives a detailed description of the Gold Hill Mine, its veins, 
ore shoots, "pockets," the wall-rock, the methods of working, and some 
statistics regarding output. He offers no theory as to origin of the 
vein and its ores, but regards the free gold in some of the,"slate veins" 
as of sedimentary origin, holding that it was deposited contempora-
neously with the slates. 


Nothing further regarding the general geology of the Gold Hill district 
•appeared until 1875. Upon this date W. C. Kerr' published his "Geol-
ogy of North Carolina," including , a geological map of the entire State. 
He places the whole slate formation in the Huronian, 8 which, according 
to his geological column, is a division of the Archan, regarding them as 
sediments. He adds nothing to the detailed descriptions of Emmons. 


'Op. Cit. pp. 60-64. 
'Kerr, W. C. Geology of North Carolina, Raleigh, 1875. 
'Op. Cit. pp. 110-111.
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He believed the greater part of the free gold in the slates to be of sedi-
mentary origin and to be contemporaneous with the slates. 


In 1888 appeared Kerr's and Hanna's' "Ores of North Carolina." Noth-
ing is said of the geology of the slate formation beyond a very meager 
and general description of the most important mines and prospects, 
mentioning in a few paragraphs the general conditions at Gold Hill and 
giving a map of the principal veins and a vertical section to represent 
the location and the pitch of the ore shoots in the Gold Hill Mine. 


The next and most important contribution to the geology of the 
slate formation is an article by G. H. Williams 10 on "Ancient Volcanic 
Rocks along the Eastern Border of North America," published in the 
Journal of Geology in 1894. While this article does not deal directly 
with the territory included within the Gold Hill district, but with the 
region lying to the east of this area, it does give the first correct inter-
pretation of the slate formation. He speaks of a small area near Chapel 
Hill as follows:" 


"Here are to be seen admirable exposures of volcanic flows and. 
breccias with finer tuff deposits which have been sheared into slates 
by dynamic agency." 


While this statement was made only for a small area, it is applicable, 
with little modification, to the whole formation. He cites Emmons 's 
descriptions of some of the rocks within our present district and surmised 
that they also are probably of volcanic origin. 


In 1896 the character and origin of the slate formation was taken 
up by H. B. C. Nitze and G. B. Hanna. 12 After a summary of the 
earlier views upon the question, they begin .a discussion by trying to 
distinguish between the more highly schistose facies of the formation, 
calling these sericite schists, and the more massive portions which they 
call the "argillaceous type." They, say:13 


"The argillaceous types might more properly be called slates (clay-
slate, Thonschiefer, argyllite, phyllite) as they contain more uncrystal-
line matter, and possess a more definitely slaty structure. So also, 
bedding .planes are more easily distinguishable in these, if at all, and 
altogether their sedimentary or elastic origin is more evident. * * * 
Now as to the origin of these schistose and slaty rocks; in part, it 
seems they must be sedimentaries altered by dynamo and hydro-
metamorphism. * * * It does not seem probable, at the present 
stage of the investigation, that these slates have been derived from the 


°Kerr, W. C., and Hanna, G. B. The ores of North Carolina, Pt. 2, vol. 2 of Kerr's Geology of 
North Carolina, pp. 265-268.	 - 


'°Williams, G. H. The distribution of ancient volcanic rocks along the eastern border of North 
America, Jour. of Geol., v. (2), (1894) PP. 1-31. 


"Op. Cit. p. 28. 
12 Nitze, H. B. C. and Hanna, G. B. Gold deposits of North Carolina. N. C. Geol. Survey, Bull. 


3. pp. 28-44. 
"Op. Cit. p. 34.
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granitic and other more basic igneous masses lying to the west, for 
as noted further on, these are supposed to be later intrusive bosses." 


They also recognize what they call chioritic schists and speak of 
these as probably being sheared eruptives, but do not assign to them 
any definite place in the series. 


They now come to a new member in the slate series which they call 
the "Monroe slates." 4 


"At Monroe in Union County a considerable area of truly bedded 
and but litttle indurated or metamorphosed slates was discovered. 
Very similar slates were later on found at the Parker Mine, at the town 
of Albemarle, in Stanly County, and at the Sam Christian mine in 
Montgomery County. Thus they presumably cover a large area in the 
southeastern portion of the 'Carolina Slate Belt.' * * * These 
slates were not recognized by either Emmons or Kerr. That they are 
of sedimentary origin and of later age than the slates and schists to the 
north can scarcely admit of doubt. * * * They might appropriately 
be named the 'Monroe slates.'" They regarded these slates as of 
Algonkian age as defined by C. R. Van use." 


Nitze and Hanna recognize the volcanic flows and tuffs that Dr. 
Williams pointed put, but do not seem to have had any definite ideas 
of the relations of these to the slates and schists, except that the apor-
hyolites might have been mashed, sheared and metamorphosed into 
a sericite schist. 


In 1903, while investigating the quarries of North Carolina,, Dr. 
T. L. Watson" made extensive observations upon the relations of the 
plutonic rocks of the Piedmont Plateau to each other, and came to the 
conclusion that the granite and gabbro are intrusive into the diorite, 
and that the granite is the younger of the two. There were some rather 
puzzling occurrences of diorite dikes clearly cutting the granite, possibly 
indicating that"the diorite might be younger than and intrusive into 
the granite, but sufficient evidence for settling the relative ages of the 
two rocks could not be obtained in the limited time available for study 
of the respective areas. It was, therefore, left in this condition and the 
statement made that the diorite is.probably the older of the two. In 
April, 1908, H. N. Eaton 17 published in the Journal of the Elisha Mitchell 
Scientific Society, an article on certain rocks near Chapel Hill which 
in the field appear to be identical with the rocks of the slate area of the 
Gold Hill district. He says: 


'Op. Cit. p. 56. 
"Van Rise, C. R. Correlation papers, Arch,an-Algonkian. U. 5. G. 5., Bull. 86, p 4. 
"Watson. T. L., Laney, F. B., and Merrill, G. P. Building and ornamental stones of North Carolina. 


N. C. Geol. Survey. Bull. 2. 	 . 
"Eaton. H. N. Micro-structure and Probable Origin of Flint-like slate near Chapel Hill, North 


Carolina, Elisha Mitchell Scientific Society, Journal, vol. 24 (1908) pp. 1-8. 


2
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"Microscopically, this slate is seen to be a true crypto-crystalline 
rock, containing the minerals feldspar, quartz, kaolin and epidote. 
The groundmass is composed of very fine quartz crystals and minute 
feldspar fragments through which kaolin scales are plentifully scattered. 
Larger crystals of feldspar form a prominent feature and occur indi-
vidually or in groups throughout the groundmass. * * * The 
feldspar is plagioclass and occurs in crystals varying in size from the 
very minute particles of the groundmass up to 286 mm. in diameter. 
* * * The form is usually subangular, although rounded crystals 
are seen, suggestive of a elastic derivation. * * * Some crystals 
are intimately interlocked. Others have deep reentrants into which 
the silica of the groundmass protrudes, suggesting a partial resorliion 
of the feldspar by the groundmass." 


He then gives a partial analysis of the rock as follows: 


Per cent;. 
Si0 2 ------------------ 77.54 
ALO q ----------------- 13.51 
Fe 03- 117 
FeO	 J-------------- 
CaO.------------------- 1.10 
MgO ------------------ 0.23


Finally, his conclusion as to the nature and origin of the rock is: 
"That the rock has remained essentially unchanged since its consoli-


dation, and that its formation was similar to that of an arkose, viz: 
that its component minerals are the detrital fragments of a rock or 
rocks rich in quartz and feldspar." 


This paper is noted in detail because the conclusions of its author 
are diametrically opposite to those to which the present investigations 
have led. It seems that the conclusions. he has drawn are not warranted 
from the descriptions given. If the petrographic description as quoted 
be read, it will be seen that it tallies far more closely with that of a 
mashed and altered rhyolite than with a normal sedimentary rock—an 
arkose as he suggests in his conclusion. The analysis, also, as far as it 
goes, is that of a typical rhyolite. 


The information regarding the geology of the Gold Hill district, at the 
time of undertaking the present work, may be summarized as follows: 


The rocks of the region consist of a slate formation in which the ores 
are deposited and to the west of this is .an area of intrusive 'granitic 
rocks. The slate series consists of three types, sericite schists, argilla-
ceous slates, and the Monroe slates, very distinct from and younger 
than the other members of the series. Among the first two members 
were known to occur volcanic flows, breccias, and tuffs, but nothing 
was known as to the relations of these to the slates, nor of the slates 
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to each other. Of the structure of the district, practically nothing 
was known. A certain amount of faulting had been surmised at. the 
various mines. Nothing was certain of the relation of the ore bodies 
to this supposed faulting, nor was anything known concerning the 
relation of the ore deposits to the intrusive rocks near by. The petro-
graphical study of the formations had not been attempted, and the 
previous classifications were based upon cursory field observations and 
a few chemical analyses.







CHAPTER II. 


GENERAL DESCRIPTION OF THE ROCKS OF TAE DISTRICT. 


The area is about equally divided between igneous and sedimentary 
rocks. The eastern portion comprises the great series of sedimentary 
slates, interbedded in which are irregular bands and long lenses of 
volcanic rocks, representing tuffs; breccias and flows, of which there 
are two types, rhyolitic and andesitic. The western portion is made 
up wholly of igneous rocks. These are of three general types—greenstone 
diorite, and granite—together with numerous dikes of both acid and 
basic character, each type showing more or less variation and local 
differences. In a general way, it may be said, taking the rocks in order 
of their relative ages, that the greenstone with its local tuffaceous 
phases, is the oldest and most highly metamorphosed rock in the area, 
the diorite next in order and the granite least of all. There are at least 
four types of rock occurring as dikes, the character of the dike varying 
as to the relative time of intrusion. The oldest dikes are those of diorite 
which cut the greenstone only. Following this series, are the granite 
and quartz-porphyry dikes, which cut both the greenstone and the 
diorite next in order are the fine-grained diorite dikes, which cut both 
the granite and the diorite; and last is the series of diabase dikes, prob-
ably of Triassic age. (See Geological Map, Plate III.) 


The Greenstone.—This is probably the oldest rock in the area and in 
consequence is more highly metamorphosed than the other rocks. 
Its massive phases are dark and of medium to fine grain and present 
phenocrysts of both plagioclase and green hornblende. With this are 
found tuffaceous phases of the same rock.which,from their general appear- 
ance lead to the conclusion that they were laid down by water. The 
tuffaceous phases of the rock lie to the east of the more massive facies 
and are in the area which has suffered the greatest dynamic metamor-
phism. So great, indeed, has been this metamorphism that the rocks 
of the greater part of the area may be characterized as "greenstone 
schists." This is the rock into which the great diorite masses were 
intruded, a fact which is conclusively shown by the nature of the contact 
between the two rocks. These contacts are scarce, usually obscured 
by the great mass of residual decay, but where they are found, the 
diorite clearly makes a contact against the greenstone. That is, the 
diorite nearest the contact is very dense; when only a short distance 
away, is clearly porphyritic; and when entirely removed from the 
contact, is medium to coarse and evenly granular. Where contacts
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can not be found, the diorite in near proximity to the greenstone shows 
the phenomena just enumerated to a greater or less extent, and dikes 
of the diorite are found cutting the greenstone. This rock is widely 
distributed throughout the area. A line drawn from a point near the 
Peddler's store nearly south, following closely but lying to the west of 
Little Buffalo Creek, would mark its eastern boundary. Extending 
westward from this line it occupies an irregular area varying in width 
from one to three miles, and is typically exposed in many places in the 
valley sides and stream beds in the Beaver Hills, and on the roads fol-
lowing the ridge tops to the southeast of Five Pines. 


The Diorite.—This rock comes next in point of age and Is, as has just 
been stated, intrusive into the- greenstone. It varies greatly in char-
acter both as to composition and texture, sometimes carrying much 
quartz, resembling a typical "grano-diorite," and again being free 
from quartz and becoming a normal diorite. The texture varies 
from finely granular to- very coarse. At times the feldspar predominates 
over the ferromagnesian content of the rock; at others, the reverse 
is true, and again they are rather evenly balanced. It seems that 
there is a tendency on the part of the finer grained variation to be 
quartz-bearing. There is, however, no gradation into a granite; the 
nearest approach to this is the -quartz-bearing diorite. A magmatic 
differentiation that would show a gradation of the granite and diorite 
into each other, each a differentiate of the same hatholith, might be 
expected in such an area, but this is not true in the case at hand. The 
granite and diorite, wherever they come in contact, have sharp and 
distinct boundaries. It is believed that there may have been more 
or less differentiation on the part of the diorite magma itself which would 
account for the local variations encountered. 


Although this rock occupies nearly half of the whole igneous portion 
of the area, it is by no means well exposed at the surface; the exposures 
are limited to boulders and to small areas on valley sides and in stream 
beds. It does nor resist. weathering well and is generally deeply buried 
in its own decay. Probably the best and most typical exposures are 
those in the vicinity of St. Peter's church and near Rothrock's mill on 
Second Creek. Typical exposures and also variations may be seen in 
the Beatie's Ford wagon road between Gold Hill and Lower . Stone 
church,. and it is fairly well exposed in many places on Jennie Wolf 
Creek and Black Run.	 . 


The Granite.—The youngest of all the igneous rocks, excepting the 
dikes, is the granite. This rock is a fairly massive, generally medium 
grained, light gray granite, sometimes having a slight, pinkish tinge 
of color. There are two distinct phases of this rock, one as described
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above, a normal gray granite of medium grain; the other is an aplitic 
fades, very fine grained and carrying only a small amount of ferro-' 
magnesian minerals. This latter phase is of limited extent and was 
found in abundance in but one place, on the road leading from Lower 
Stone church to Rockwell, about one mile north of where the road 
crosses Second Creek. It may be that this exposure represents only 
a large dike and consequently that this variation of the rock occurs 
only as dikes. Some strength is given this hypothesis by the fact that 
many of the small granite dikes which are found in considerable quantity 
near the borders of the granite mass can not be distinguished in the 
hand specimen from the fine grained variety. The main mass of the 
granite varies in texture, from a coarse-grained rock as it occurs in the 
viinity of Tyack's store, to the medium, fine-grained facies exposed 
in the railroad cuts near Rockwell. 


The granite makes a contact against all other rocks with which it 
is found, except the "slate" series lying to the east. This is remark-
able and is strong evidence in favor of a fault at this contact. This 
question wilibe taken up in detail later. 


Although the granite occupies a considerable portion of the area, 
exposures of the rock are by no means plentiful. Probably the best 
exposure of the fresh granite occurs about one mile north of the Peddler's 
store where a small amount of the rock has been quarried for local use. 
Other exposures of the deeply weathered and sappy rock occur in the 
vicinity of Tyack's store, and along the Gold Hill-Salisbury road, 
a short distance northwest of Second Creek. 


The Siates.—The rocks here included under the general term "slates" 
make up the entire eastern half of the area, and, while having many 
local variations, seem clearly to represent a great sedimentary series 
of shales with which are interbedded volcanic flows, breccias, and tuffs. 
At and near the western boundary of the formation, that is, at and near 
the contact with the igneous rocks to the west, the series is closely folded 
and highly schistose. Near this contact the schistosity has a prevailing 
dip of about 800 to the northwest, strikes approximately 30° east of 
north, and is developed without regard to the bedding planes of the 
rocks. To the southeast the effects of this intense dynamic meta-
morphism gradually die out, the schistosity almost wholly disappears, 
and the rocks present only such structural phenomena as moderately 
close folds and joints. The dip, while prevailingly to the northwest, 
becomes flatter, even changing at times toward the southeast, and the 
series becomes more massive and shows clearly its sedimentary origin. 
In their fresh and massive cOndition, the slates are dense, bluish rocks 
which show in many places well-defined bedding planes and laminations.
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The volcanic flows, breccias and tuffs, which are interbedded with 
the slates, apparently represent two kinds of lava, a rhyolitic and an 
andesitic type. The former occurs in most typical development in 
Flat Swamp Mountain, a short distance northwest of Bringle's Ferry; 
the latter in the southwest portion of the area, especially in the long 
ridge which lies to the west of Little . Bear Creek. 


The "slate" series tends to form a low-lying, flat country with low, 
well-rounded ridges which mark the location of the volcanic beds. The 
character of the ridges depends directly upon the nature of the material 
forming them. The rhyolitic flows and breccias of Flat Swamp Moun- 
tain form the most prominent topographic relief in the district, while the 
andesitic flows and breccias near Little Bear Creek are next in impor-
tance as ridge makers. The normal slates form slopes and wide, flat 
valleys. 


Dikes.—Dikes are numerous in all parts of the district and, as has 
been stated, are probably of four distinct types, which, in order of age, 
are: diorite, granite or quartz-porphyry, fine-grained, dense diorite, 
and diabase, and, in a few places, gabbro. 


The older diorite dikes are not numerous, and are found only in the 
vicinity of Foil's mill, on Buffalo Creek, where they occur in the green-
stone. The rock is much altered, but does not differ essentially from 
the fine-grained fcies of the diorite. 


Granite and quartz-porphyry dikes are numerous, especially near the 
contacts of the granite with the other rocks. They are of two general 
types, ordinary quartz-porphyry and very fine-grained aplitic granite. 
They cut both the greenstone and the diorite, but are not found in the 
slate area. As rock masses these dikes are of little importance other 
than from a scientific standpoint. Their location is, generally deter-
mined only as light-colored bands cutting the dark-colored country soil. 


The second diorite dikes differ from the ordinary massive diorite 
of the area only in that they are made up of exceedingly fine-grained 
material and occur cutting the granite, granite dikes and the diorite. 
These have not resisted weathering as well as the rocks which they cut 
and consequently are recognized only as narrow bluish bands in the 
other rocks. Fresh boulders of this diorite seldom Occur and when 
found are small and deeply imbedded in the decay of the dike. 


Next in order are the diabase and gabbro dikes, the latter being few 
in number. The diabase dikes are plentiful and are represented on 
the surface by numerous well-rounded, black boulders known locally 
as "nigger heads," which are confined to narrow strips that may extend 
laterally for considerable distances. At times this rock is decidedly 
porphyritic, the feldspars large and numerous, forming a rock similar
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to the so-called "labradorite porphyrite." This rock occurs in consider-
able abundance along the County Line' wagon road about one mile 
northwest of the Whitney Company's mines. It is known locally as 
"spotted rock." It also occurs along the Gold Hill-Salisbury road 
about '4 mile southeast from the Peddler's store. Typical diabase 
dikes are found cutting all rocks of the area and appear to be especially 
numerous in the mining districts, each mine showing up one or more 
of them. In this relation they will be discussed in detail later. They are 
probably most abundant in near proximity to the granite-slate contact. 


Gabbro dikes occur in both the slate and the diorite formations, 
but it is uncertain whether the two occurrences are contemporaneous. 
Those in the slates are completely saussuritized, while those in the diorite 
are fresh. Their distribution in each formation is limited, but many of 
them are of large size. In the slates they are best exposed near Corinth 
church and in the diorite near St. Peter's church and near the Cline Mine. 
• In trend all the dikes are dependent upon the structure of the region 


and invariably follow one or another of the numerous joint systems. 
This subject will receive detailed attention later.







CHAPTER III. 


DETAILED DESCRIPTIONS OF THE ROCKS. 


THE SLATE SERIES. 


The term slate is applicable to these rocks only in the most general 
way, and, when used to designate the series as a whole, it must be borne 
in mind that a large portion of the rocks are not slates at all,and indeed 
not even sedimentary rocks The finer-grained and denser facies are of 
varying type. On the one hand they are probably ordinary slates, 
and on the other, a fine-grained tuff much silicified, which was in all 
probability a fine volcanic ash, and may represent both water-laid 
and eolian material. Between these two types of dense rocks every 
gradation seems to occur, apparently indicating an alternation, or a 
periodicity of volcanic activity.. During the active periods the material 
supplied for the formation of these rocks was probably for the most 
part ash and tuff, but during periods of quiescence more or less land 
waste was necessarily intermixed. 


The coarser, fragmental material of the slate series consists of rocks 
varying in texture from the fine, dense tuffs just mentioned to those in 
which the fragments may be very large; although those with larger 
fragments are unusual. Interspersed throughout the groundmass with 
the fragments are numerous phenocrysts which are readily discernible 
by the unaided eye; the groundmass itself is very fine grained. Often 
the proportion of phenocrysts to groundmass is large. 


At times, especially in areas in which the rock has suffered intense 
dynamic metamorphism, e. g. near the fault line between the tuffs 
and the greenstone, the fragmental character of the rock can not be. 
distinguished at first glance. It is readily brought out by slight weather-
ing, such as, for example, exposure upon a mine dump fOr a few years. 


The flow types of rocks of the series are two in number, rhyolite 
nd andesite. The former has a limited distribution and was found 


in but one locality, the north end of the portion of Flat Swamp Moun- 
tain which lies south of the Yadkin River. The best exposures occur 
along the roadsides between Mauney's mill and Bringle's Ferry. This 
rock in color is either black or greenish, at times possessing a purplish 
tinge, the greenish tint predominating. It is very dense and fine-
grained in texture and contains a few feldspar and quartz phenocrysts. 


The andesitic type is found in most typical occurrence in the low 
ridge lying to the east of Dry's schoolhouse. : It also occurs along
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the road leading from Lentz's store to Little Buffalo Creek. This rock, 
probably a hornblende andesite as seen in its best exposures, is usually 
massive, of greenish color, and is able to resist weathering better than 
the surrounding rocks. In texture, as seen by the unaided eye, it is 
medium to rather coarse. It is composed of phenocrysts of both feldspar 
and a light green hornblende imbedded in a dense, fine-grained ground-
mass. The weathered surface generally has a strong rust color due to 
the concentration of iron oxide in the surface of the rock as weather-
ing goes on. If the rock be broken this deeply colored crust is found 
to be not more than one-eighth to one-fourth of an inch in thickness. 
Succeeding this is a thin layer of bleached and more or less dis-
colored material which in' turn gives way at the depth of a few inches 
to fresh rock. The latter is exceedingly tough and has a high specific 
gravity.


THE SLATES. 


The slates, as they are generally known, consist for the most part 
of dark colored or bluish shales, which in the field are usually massive 
and fairly thick bedded; the beds occasionally showing very finely 
marked bedding lines. This rock in places, especially along the western 
side of the sedimentary area, near the granite and greenstone contact, 
is much sheared and possesses a very well-defined secondary cleavage, 
and is cut by innumerable joints with predominating northwest and 
northeast directions. (See Plates IX and X.) The cleavage or schis-
tosity does not correspond with the bedding planes of the rock. In 
this zone of intense dynamic metamorphism, and especially in near 
proximity to the ore deposits, the rock is often very highly silicified. 
This is especially true of a large part of the rock atthe Union Copper 
Mine, where much of the "slate" on the dump has the appearance of 
dark colored chert. Outside this zone the rock resumes its usual charac-
teristics. 


By referring to the accompanying geological map (P1. III.) it will be 
seen that the slates, tuffs, etc., are interbedded, the tuffs occurring as 
bands of varying widths in the slates having the same dip and strike. 
At times the contact between the two is sharp and distinct. Often 
a single hand specimen will contain both facies of the rock. Again, 
there is more or less of a gradation, and, when this occurs, it appears 
to be invariably through bands of the fine, dense, acid tuffs. This 
appears to have been caused by a more or less rapid increase in the 
amount of volcanic ash supplied and a proportional decrease in the 
amount of land waste and mud, the finer-grained material often occur-
ring against the slate, while by a gradual increase in the size and char-
acter of the volcanic material the rock becomes the typical tuff. This
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gradation may occur oii one or both sides of the tuff aceous band, and 
there are often considerable bands of the finer rock and slate interbedded 
in the midst of a wide band which for the most part consists of tuff. 


Macroscopic description.—Both the slate and the finer . tuffs are so 
dense and fine grained that little or nothing can be distinguished in the 
hand specimen with the unaided eye as to their mineralogical composi-
tion. The principal feature that may be discerned by such examination 
is the color which becomes lighter as the amount of tuffaceous material 
increases, until when the pure fine-grained tuff is reached, the color 
becomes a very light bluish or yellowish gray; the latter being produced 
for the most part by many small granules of iron ore. As the materi4l 
becomes coarser, the crystals and fragments of crystals of feldspar 
and quartz that occur as phenocrysts in the groundmass are observed, 
giving the rock a porphyritic appearance. 


Microscopic description.—The slates are so fine grained that very 
little as to their mineralogical content can be learned even by means 
of the microscope. About all that even the strongest objectives can 
bring out is a dense mosaic, crypto crystalline, or chert-like groundmass 
which . seems to be made up of quartz and feldspar intermingled with 
black dust-like particles possibly carbonaceous in character, a few small 
elongated areas of chlorite and numerous small scales of sericite. The 
latter is present in greatest abundance in the more highly metamor-
phosed rocks. Scattered here and there through the coarser slates are 
sometimes found fragments of quartz and feldspar, crystals, the latter 
much kaolinized. Where by chance anything can be learned as to 
the nature of the feldspar, it is found to be orthoclase, rnicrocline or one 
of the more acid plagioclase's. 


Chemical analysis.—Two specimens considered to be representative 
of the slate were selected for chemical analysis with the results given 
below. To these analyses is added,' for comparison, an analysis of a 
similar rock from the Haile Mine in South Carolina, a short . distance 
southwest of the Gold Hill district but in the same zone of minerali-
zation.
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ANALYSES OF SLATES. 


1 2 318 


Si02-------------- 52.62--------------
--------------


62.46--------------
--------------


61.02 
Al20,-------------


33.20---------------
16.10 25.54 


FelOa------------ 4.04
1.17 ------------ ----------------------------


FeO---------------- --------------
MgO------------- 0.27--------------


5.49---------------
2.27---------------


0.14 


CaO -------------
2.52


-------------- 0.36--------------
0.60 


NalO 3,80
-------------- 2.16--------------


2.19 
---------------


KsO------------
0.49
------------------ 2.85--------------


1.81 
H20- ------------------------------- 0.53 4.20 
HsO+ ------------------------------- 2:53 
COs ---------------0.66 
S-------------------------------- 0.26 


97.60 96.17 99.96


1. Partial analysis of typical black slate, Gold Hill-Stokes Ferry road. 4 miles from Gold Hill. 
R. T. Allen, analyst. 


2. Partial analysis of typical banded blue slate, Gold Hill-Stokes Ferry road, 1/ miles from 
Gold Hill. A. S. Wheeler, analyst. 


3. Analysis of "slate" from Haile Mine, South Carolina. Chas. Baskerville, analyst. 


18Gold deposits of North Carolina, H. B. C. Nitze and C. B. Hanna, North Carolina Geological 
Survey, Bull. No. 3 (1896), p. 34. 


It may be seen at a glance that these analyses show a marked difference 
- from those of normal slates in that . they all contain a high percentage 


of soda, equal to or predominating over the potash. 
It has been found that soda, .because more readily soluble than potash, 


is carried away in the weathering processes and that potash is relatively 
concentrated A study of many analyses of shales has shown that in 
general average, the potash content is about twice that of the soda. 
The rocks under consideration, however, contain nearly twice as much 
soda as potash.  


It will also be noted that the analyses, especially No. 2, have a close 
resemblance to those of acid andesites or dacites. Analysis No. 2 is 
almost typical of this group of rocks, in which soda is equal to or pre-
dominating over potash. Nos. 1 and 3 are similar, differing essentially 
only in the amount of alumina, which may be readily accounted for 
by the intermixture of varying amounts of land waste, clay, etc., which 
took place during deposition. In the coarser rocks, tuffs, etc., of this 
series the microscope clearly reveals such admixtures of clay..' 


Classification.-It is realized that the few analyses presented do not 
justify any extensive conclusions as to the origin of these rocks, but it is 
believed that, when the facts here presented are'compared with the 
analysis of silicified tuffaceous rocks, similar in all respects except in 
degree of comminution of the material, and in its subsequent silicifica-
tion, p (41) in which there, is seen to be a r- eversal of the. ratio of the 
alkalis, some conclusions may be drawn. It is, therefore, believed that 
the slates represent largely material furnished directly by the volcanic 
activity which built up the tuffs and flows with which they are inter-
bedded, and that the slates were formed largely of practically pure, very 
fine medium acid volcanic ash, intermixed with more or less land waste 
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and that the material thus furnished never went through the cycle of 
erosion which is necessary for the production of normal slates. 


THE FINE GRAINED TUFFS. 


Macroscopic description.—In general appearance these rocks differ 
from the slates only in color and hardness, and are usually of a grayish or 
yellowish tint, very hard and dense. They possess no uniformity in 
color and texture and pass by gradual gradation into the slates. The 
rock is brittle and breaks with a well-marked conchoidal fracture. In 
the-field it generally has the appearance of a chert or fine quartzite. In 
addition to the gradation into the slates, there is a gradation into the 
coarser tuffs. The unaided eye can make out very little as regards 
the character of the fine-grained facies of the rock, but as it becomes 
coarser in texture, its fragmental nature is apparent. The fragments 
consist of broken crystals of both quartz and feldspar, and sharply 
angular pieces of rock similar to the tuff itself. 


Microscopic description.—The microscopical examination of the 
densest of these rocks is nearly as unstisfactory as that of the slate. 
Even the highest powers of the microscope fail to show more than a 
groundmass consisting of a mosaic of feldspar and quartz in which are 
more or less plentifully scattered specks of black iron ore ; sometimes a 
few shreds of chlorite and a few granules of zoisite and epidote, the latter 
minerals occurring abundantly . in some specimens. A large amount of. 
extremely fine-grained, non-polarizing material is seen to be arranged in 
irregular small areas throughout the whole rock. This material is gener-
ally of a brownish gray color and seems to be extraneous matter and to 
bear no definite genetic re1ationhips to any other mineral. From 
its position with respect to the minerals, fragments, small cavities, etc., 
it appears that it is clay that may have been deposited contempora-
neously with the volcanic material making up the rock. Its fragmental 
nature is not difficult to ascertain even in case of the very finest grained 
specimens. Sometimes this is best seen in ordinary light and in such 
cases the fragments appear as white or colorless angular areas imbedded 
in a matrix which shows bands and areas of the material referred to 
above as clay. In a few instances the sharply angular fragments 
showed lines running through their mass which closely resembled lines 
of flow in a recent lava. These lines of flow in all cases end abruptly 
against the matrix and the different fragments possessing them have 
no uniform orientation with respect to each other. When such a rock 
as the above is examined between- crossed nicols, the whole field, frag-
ments and groundmass alike, shows up only -as a very fine-grained 
mosaic of quartz and feldspar in which the dark, non-polarizing areas
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of clay may be distinguished. The matrix and fragments alike have 
been devitrified and silicified until the whole rock takes on a crypto-
crystalline or cherty texture and the boundary between fragments 
and matrix can not be distinguished. On the other hand, some speci-
mens fail to show their elastic nature in ordinary light but show it 
beautifully between crossed nicols. In such cases, while the whole 
rock has the cryptocrystalline texture, there is a variation in size of 
the mosaic of the fragments and that of the groundmass which delimits 
each fragment very clearly. 


As the rock becomes coarser and the minerals and rock fragments 
larger, one may readily distinguish the phenocrysts of the different 
minerals. There is no distinctive difference between the matrix of 
the coarser or porphyritic tuffs and those just described, and what has 
been said in regard to the matrix of the denser rocks is equally applicable 
to these. 


The Phenocrysts.—Feldspars and quartz are practically the only 
minerals occurring as phenocrysts, and of these the feldspars are most 
abundant; and, while both orthoclase and plagioclase occur, the latter 
seems to • predominate. In one or two instances however, the reverse 
is true. Sometimes quartz is fairly plentiful, but, as a rule, sparingly 
present as phenocrysts and, at times is apparently lacking and occurs 
only in the cryptocrystalline groundmass. 	 - 


Plagioclase.—The plagioclase occurring as phenocrysts is rather acid, 
seemingly varying from albite to labradorite. It occurs both as idio-
morphic crystals and as irregular and sharply angular fragments. They 
are generally much altered by weathering and at times are almost 
wholly destroyed, leaving only a general outline of the crystal with small 
areas which remain intact and show by their characteristics what the 
mineral formerly was. The alteration seems for the most part to 
be to kaolin and takes place in the ordinary manner. These feldspars 
are clearer and apparently less altered than the orthoclase in the same 
rock, which is usually cloudy. This statement appears to hold for all 
the rocks of the district in which the two feldspars occur, but it is not 
believed to indicate that the orthoclase is more easily altered than the 
plagioclase. Merrill (a) and Lemberg (b) both note the tendency of 
orthoclase in older rocks to present a muddy or cloudy appearance as 
if in an advanced stage of decomposition, when it is in reality fairly fresh 
or very slightly altered. These writers, state that this apparent decom-
position may be due to physical causes such as disintegration, inclu-
sions of some easily decomposible silicate, or to originally water-filled 


(a) Merrill, Geo. P., Rocks, rock-weathering, and soils, New York, 1906, p. 17. 
(h) Lemberg, J. Zur Icentniss der Bildung und Umwadlung von 5ilicaten. Zeitschrift der Deutchen 


geol. Gesellschaft, V. 35 (1883), p. 575.
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cavities, the contents of which have been absorbed by the formation. 
of secondary hydrous silicates. The last statement seems to be readily 
applicable to the case in hand, since the microscope clearly shows that 
While both feldspars contain a great many inclusions, some of which are 
apparently liquid, they are far more numerous in the orthoclase. 


Orthoclase.—This mineral occurs as does the striated feldspar in both 
idiomorphic crystals and as sharply angular fragments. In amount 
it seems to be subordinate to the other feldspars and in one or two 
sections was present only sparingly. It possesses its ordinary aspects 
as to crystal habit, alterations, etc. Both feldspars contain numerous 
minute inclusions, but these appear to predominate in the orthoclase. 
Some of the inclusions thus occurring seem to have been once of a glassy 
nature, but now devitrified. 


Quartz.—This mineral Occurs as phenocrysts in nearly every Speci-
men of the rock examined. In a few cases it was present only in a 
cryptocrystalline condition in the groundmass. It is usually in small 
rounded grains, or angular fragments and contains numerous inclusions, 
some of which are solids while others appear to be gaseous. They are all 
small and could not be definitely determined. In one , or two instances 
secondary enlargements of these grains of quartz were detected, the 
boundary of the original grain being marked by a fine line of dark-col-
ored specks—probably iron ore. The secondary material extinguishes 
simultaneously with the original quartz, but it has not restored any 
crystal faces to the original grain. 


Quartz. is generally much subordinate in quantity to the feldspar 
and, indeed, as has been stated above, was not found as phenocrysts 
in a few specimens. 


Hornblende.—Hornblende was sparingly , present, and never in well 
defined forms, but only as angular pieces and shreds. In color it is 
brownish green, not strongly pleochroic. It was not seen at any time 
in .a fresh condition, but was always more or less altered to chlorite 
or associated with epidote and clinozoisite. The interiors of nearly 
all the sections of this mineral were spongy, probably due to alterations, 
and were filled with chlorite and quartz, or in many instances, epidote, 
clinozoisite, and quartz. Many areas of . dark green chlorite which 
show the ultra-blue polarization color now appear to occupy positions 
that once, were held by hornblendes. 


There also occur the secondary minerals—epidote, zoisite, clinozoisite, 
and chlorite, generally, a small, and at times a large, percentage of 
calcite. ' This last mineral occurs as a rule in irregular areas or patches 
and occasionally in rather long prismatic forms. It often contains 
much non-polarizing clayey material in its midst as though it had
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in its growth enveloped this from the groundmass. It shows no other 
peculiarities worthy of note. 


Classification.—The field relations, the macroscopic and microscopic 
characteristics of this rock, appear to preclude any other conclusior 
than that it is a tuff which has been derived from a rather acid-magma-----
an andesitic dacitic tuff. 


THE COARSER TUFFS AND BRECCIAS AND VOLCANIC FLOWS. 


These rocks have a wide distribution throughout the slates in which they 
occur in more or less parallel bands having the same strike and dip as the 
slates. This statement seems to hold for the entire slate formation as 
well as for the small portion included within the area under consideration. 
Two or three traverses extending almost across the entire formation 
failed to disclose anything contrary to this statement. These rocks 
resist erosion far better than the slates in which they occur, and, on 
this account, are the prominent ridge makers of the region. in the 
area under discussion there are two prominent ridges made up of these 
rocks—the Gold Hill ridge extending, as has been said, from about 2 
miles southwest of the village of Gold Hill to and beyond the Yadkin 
River, and the ridge between Little Bear Creek and Little Buffalo Creek. 
The northeast end of the Gold Hill ridge near and northeast of the 
Yadkin is called Flat Swamp Mountain and forms the most rugged 
topography in the area. By reference to the accompanying geological 
map it may he seen that this ridge, which is l.Vt miles wide, is almost 
wholly made up of tuffs and breccias interbedded with which in places 
are narrow bands of fine-grained tuffs and slates. At the northeast 
end of the ridge, just west of Bringie's Ferry, occurs a small area of 
typical rhyolite, now entirely devitrified, but very hard, dense and fresh. 
• These rocks have their most typical development in Flat Swamp 
Mountain and are best exposed on its summit and along the wagon 
road leading up the Yadkin River from Bringle's Ferry. They are 
probably as well developed in the ridge west of Little Bear Creek, but 
the conditions are unfavorable for good rock exposures, everything as 


• a rule being covered with a heavy mantle of rock decay and soil. 
The conditions at Flat Swamp Mountain are most favorable for a study 


of the tuffs, breccias and slates in their relations to the rhyolite, for 
it is in this locality and associated with the rocks just mentioned that 
the only flow of rhyolite which can be definitely 4 identified as such occurs 
in the area included on the map. Other flows and larger ones are found 
in many places within the slate formation. 


The relations at this locality appear to be as follows: slate, rhyolite, 
flow breccia, ordinary breccia, coarser tuff and finer tuff of light grayish. 
color which gradually grades into the normal slate of the region.
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THE RHYOLITE. 


Macroscopic description.—In the hand specimen the rliyolite is dense, 
not decidedly porphyritic rock of either black, very dark, grayish purple, 
or decidedly grayish green color, and on fresh fracture has a kind of 
greasy or pearly luster. It is hard and brittle and breaks with a con-
choidal fracture, the fragments coming off with thin and sharp translucent 
edges. Phenocrysts are small and quite uniformly distributed through 
the rock and give it a speckled appearance. Upon closer inspection, 
the phenocrysts are for, the most part found to . be made up of small 
lath-shaped feldspar. Quartz phenocrysts are not prominent and 
indeed seem to be entirely lacking in certain areas of the rock. Flow 
structure, spherulites, remains of lithophysae, are not usually well 
shown in this area, although a few well-defined flow structures were 
noted. In other portions of the slate area there occur characteristic 
and well-defined spherulites of large size. It -is these structures that 
Dr. E. Emmons described as fossil sponges, naming them "Paleo- 
trochis." 9 The rock has been closely jointed and in places mashed to a 
greater or less extent, and in many of the fracture lines are thin seams 
of calcite and quartz with more or less epidote. 


In weathering the rock assumes a dirty gray color. It resists weather-
ing agencies well, and, in general, the discolored layer extends to only 
a shallow depth. The lines of flow, 1ithophyse, etc., are seen to best 


• advantage on the weathered. surface, but even here they do not show 
•	 . up well. (See P1. V, A.) 	 - 


Microscopic examination.—Under the microscope the following 
phenocrysts are present in a groundmass consisting of a mosaic of 
quartz and feldspar. Feldspar, both orthoclase and plagioclase, the 
latter predominating, and quartz are present, the last sparingly and in 
some sections, not at all. 


The orthoclase occurs in small, well-defined crystals with numerous 
minute inclusions the nature of which could not be ascertained, and are 
usually twinned according to the Carlsbad law. They are never entirely 
fresh, invariably showing more or less kaolinization. 


The plagioclase belongs in the acid end of the series, probably an acid 
andesine. It possesses no characteristics differing from ordinary min-
erals of the type, shows polysynthetic twinning, with numerous inde-
terminable inclusions, and, while more or less altered. (kaolinized) is 
still apparently fresher than the orthoclase. These crystals, as well as 
those of the orthoclase, are at times fragmental, broken, and in rare 
instances bent, showing movement in the magma after they were formed. 


"E. Emmons. Geology of the Midland counties of 'North Carolina. pp. 60-64.
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Quartz, when present as phenocrysts, is in grains and anhedra rather 
than in idiomorphic crystals. Like the feldspar, it carries inclusions 
the nature of which could not be determined. It, together with the 
feldspar, shows the undulatory extinction characteristics of rocks 
which have suffered strong dynamic metamorphism. 


The groundmass consists of a pepper-and-salt mixture of quartz and 
feldspar in which, in addition to the phenocrysts, occur numerous 
motley or patchy areas of spongy quartz filled with little feldspar 
laths—the typical micropoikilitic groundmass characteristic of this 
type of rock. There also occur, especially in the greenish colored 
variety, many small irregular patches and shreds of chlorite, which 
accounts for its green color and probably represents the remains of the 
original ferromagnesian constituents. The black ores are present 
in great abundance as minute specks well distributed throughout the 
rock. Calcite, epidote, a few small zircons, and cubes of pyrite conclude 
the list of its constituent minerals. 


The spherulitic, flow, and other structures of surface volcanic rocks 
are seen only when the section is examined in ordinary light, in which 
position they show up well and are similar to the structures typical 
of fresh lavas. When the analyzer is used the whole phenomena disap-
pear and there remains only the fine mosaic-like mass of quartz and 
feldspar, showing that the rock has been completely and wholly devitrified. 


ANDESITE. 


In the southeastern portion of the slate area, between Little Bear 
Creek and Little Buffalo Creek, is a prominent, long, narrow ridge, 
made up for the most part of breccias and tuffs similar to those just 
described. In the midst of this mass of breccia and tuffs there occurs 
a surface flow of a rock Which has to a very marked degree the character-
istics of an andesite. This mass, while its exact boundaries could not 
be determined accurately because of scarcity of outcrops, is known to be 
possibly two miles long and about one-half mile in width. It is bounded 
both above and below by the ordinary tuffs and breccias and appears 
to bear a relation to them somewhat similar to that which the rhyolite 
bears to the tuffs and breccias of Flat Swamp Mountain. - Probably 
the best exposure of this rock is along the wagon road leading from 
Dry's mill westward to Little Buffalo Creek. Where this road crosses 
the ridge there are numerous fair-sized boulders of this rock. 


Macroscopic description.—There are two distinct phases of the rock, 
one massive and the other amygdaloidal. Each has a predominantly 
greenish gray color and the weathered surfaces present a decidedly 
rusty brown appearance. The amygdaloidal facies is at the lower
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contact of the andesite with the underlying slates and breccias and 
consists of only a narrow band which seems to grade gradually into the 
massive phase simply by a decrease in the number of amygdules. 


In the hand specimen this phase is of greenish gray color closely 
dotted with elliptical white spots, the amygdules, which are filled largely, 
as the microscope shows, with light-colored feldspar. The amygdules 
are always small. In a few instances they were filled with a greenish 
mineral having the general appearance of epidote and in others the 
cavities were unfilled and gave the rock a cellular or honeycomb appear-
ance. 


The groundmass has very much the same greenish gray color of some 
of the phases of the slates, and is so fine grained that nothing of its 
structure can be determined with the unaided eye. 


The massive type of this rock presents in the hand specimen a decided-
ly 'greenish gray color and interspersed throughout this as a background 
are numerous dark greenish black , areas of hornblende. Upon close 
scrutiny numerous small laths of feldspar often showing the plagioclase 
structures may be distinguished. In weathering, this rock assumes on 
its surface, a 'thin, rust-colored layer in which no textures are visible. 
Immediately beneath this is a thin layer of lighter gray material in 
which are remains of the different minerals. This grades gradually 
into the fresh rock through a narrow area which has a kind of greasy 
appearance and is stained with iron oxide. The rock is exceedingly 
tough and breaks with conchoidal fracture. 


Microscopic description.—Under the microscope the' amygdaloidal 
phase of this rock is seen to contain the following minerals; microcline, 
orthoclase (?), a rather acid plagioclase, probably a medium andesine, 
quartz in small quantity, epidote, zoisite, clinozoisite, uralitic horn-
blende, chlorite, and a few more accessories. 


The feldspars occur in the amygdules and have a decided tendency 
to project from the walls toward the interior of the cavity. The 
microcline presents the usual gridiron structure, is in small irregular 
grains, and badly'altered. It seems to prefer the interior of the cavities 
and apparently does not project from the walls like the plagioclases. 


The plagioclase makes up by far the larger amount of the filling of 
the amygdules and it is in the spaces between the crystals ' of this mineral 
that the quartz and other feldspar occur. In the sectins studied no 
crystals were found that could be definitely determined, but the width 
of the strioe and the contrast in color between the respective portions 
of the twinned crystals indicate a medium to fairly acid plagioclase. 
Quartz is present only in subordinate 'amount and may represent a 
secondary infiltration.
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The epidote, zoisite and clinozoisite are present in considerable 
quantity, but present no features essentially different from those of the 
breccias already described. 


The hornblende occurs in the groundmass and is of the usual stringy 
and irregular shapes of uralite and possesses the usual colors and other 
optical characteristics of this mineral. There is a decided tendency 
on the part of the slender hornblende crystals of the groundmass when 
in near proximity to the amygdules to be arranged with their greatest 
length tangent to the wall of the cavity. 


The massive rock presents practically the same minerals as the amyg-
daloidal variety. The plagioclases are larger and so badly altered 
that an accurate determination of their character was not possible; 
as far as could be determined, they present the same characteristics 
of the plagioclase of the other variety. Microcline is wanting. Quartz 
seems to be clearly secondary and the hornblende, while present in 
largerm asses, for the most part seems to he clearly of the uralitic variety. 
Some of it occurs in good idiomorphic crystals and may be an original 
amphibole. The groundmass is made up of narrow laths of feldspar 
more or less grouped into irregular patches. The ferromagnesian 
minerals are interspersed among the feldspar laths in such a way as to 
strongly suggest that it has been derived from a pyroxene. The texture, 
while badly obscured by alterations which have taken place in the rock, 
appeared to be clearly that of a porphyritic andesite. 


ClassJication.—The characteristics enumerated above,' while not 
sufficient to positively identify this rock as an andesite, very strongly 
indicate this type and it is therefore provisionally called an andesite. 


VOLCANIC I3RECCIA. 


In the hand specimen this rock is seen to be made up of a groundmass 
similar in color, phenocrysts, etc., to that of the rhyolite. Scattered 
throughout this groundmass are numerous angular fragments, many 
of which are apparently of the same material as the groundmass itself, 
appearing as if the viscous lava in flowing along had solidified upon the 
surface, and further movements had broken this hardened layer into 
fragments which were included in the rock mass. In addition to this 
class of fragments there are others of all the associated rock types, 
and at times small ones of some basic rock. The fragments as found 
are small, never more than two and one-half to three inches in longest 
diameter and usually less than one inch. 


Microscopical examination.—Thin sections show little difference, if 
any, from the regular coarser breccias in the way of phenocrysts, alter-
ations, etc. They differ from them, however, in that with the class of







DETAILED DESCRIPTION OF THE ROCKS.	 37 


rocks designated as flow breccias the groundmass shows the many and 
contorted lines of flow, which that of the ordinary breccias does not. 
They do not carry in their groundmass the great amount of non-polariz-
ing material, probably clay, of the other breccias. It is because of 
these differences and the difference in color that these rocks were sepa-
rated from the other breccias. 


While ihe rocks of this type in the area included within the present 
report contain only small fragments, localities are known to exist in 
other portions of the slate area in which the fragments are large, even 
2 or 3 feet in diameter.2°


THE COARSER TUFFS. 


As was stated at the beginning of this chapter, these rocks occur as 
long narrow bands or beds in the slates. They have the same dip and 
strike as the slates, and by a gradual decrease in the size and amount 
of the volcanic material and at the same time an increase in the amount 
of land waste they grade gradually one into the other. The usual order 
of this gradation is slate, fine, dense tuff, the "novaculite," "hornstone," 
"honestone" of early observers, coarser tuffs, fine dense tuffs, and finally 
slate again. This order is not invariable, and at times one or more 
'members of the series may be lacking, as, for example, in the cut on 
the Southern Railway southeast from Gold Hill, where a narrow bed of 
the coarser tuff occurs in the slate without any of the dense variety, 
and at a casual glance resembles a dike. There is also much variation 
in the beds themselves, especially the thicker beds which in their widest 
areas are more than a mile wide. In such beds there are often many 
narrow bands of the fine tuffs as well as narrow elongated lenses or 
beds of slate, as though indicating considerable variation in the physical 
conditions of a period which was. predominantly volcanic. 


The distribution of these rocks as indicated on the accompanying 
geological map is in the main believed to be correct,, hut, since in many 
places and over wide 'areas all rocks are obscured. by soil, some of the 
boundary lines are only approximately correct. 


Macroscopic description.—In.the field and in the hand specimen these 
rocks are of a bluish gray color, while the weathered surface is a rusty 
brown, or a light greenish gray almost the exact color of the lichens 
which cover them.' They resist weathering better than any rocks of 
the district except the rhyolite, and hence always form the most promi-
nent outcrops. (See P1. V, B and VI, B.) Upon a close examination they 
are found to be made up of small,-more or less, sometimes sharply angular 
fragments' of various rocks imbedded in a fine, dense bluish or grayish 


'°Emmons, Ebenezer. Geological report of the Midland counties of North Carolina, p. 67. p. 28
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matrix in which lie numerous well-shaped feldspar phenocrysts. In the 
less metamorphosed portions of the area these rocks are massive and 
show clearly their brecciated character, but in the immediate proximity 
to the fault zone at Gold Hill they are.badly mashed, sometimes passing 
into sericitic schists and are not so easily recogp,ized as breccias. The 
mashing to which they have been subjected at this place has drawn 
out the fragments and rounded them into lens-shaped masses and even, 
as it seems, welded them into the matrix until the rock very closely 
resembles a mashed conglomerate. (See Pl.VI, A.) The fragments vary 
greatly. They generally consist of pieces of the denser tuffs and slates 
with which they are associated, although numerous small fragments 
of some dark-colored basic rock are not rare. When the fragments are 
predominantly of the dense light-colored, felsitic tuff, as in an area 
along the Gold Hill-Bringle's Ferry wagon road near Pooltown, the 
rock has very much the appearance of a porphyry with large feldspar 
phenocrysts. Close examination readily shows its true brecciated 
nature. The fragments, whatever their character, are always small. 
While this statement is apparently true for the area included within 
the map, it does not hold for the slate area as a whole. In many places 
to the east of the mapped area the fragments are large, sometimes 
nearly 2 feet in diameter. 


The matrix or groundmass is so dense and fine grained that little 
or nothing of its nature can be made out by the unaided eye. In color 
it differs very little from the slate. Indeed it looks as if a paste of the 
slate had been made and the various fragments, crystals, etc., had been 
thickly sprinkled into it. The fragments and phenocrysts seem in the 
majority of cases to make up the greater part of the rock. 


Microscopic description.—Under the microscope the following min-
erals are seen to be present as phenocrysts and fragments of phenocrysts: 
orthoclase, plagioclase, probably about medium oligoclase to labra-
dorite, quartz, and hornblende. The following minerals of secondary 
derivation are present: quartz, chlorite, epidote, oisite (?), clinozoisite, 
calcite, kaolin, and little scales of muscovite, and at times much biotite. 


The orthoclase is usually twinned according to the Carlsbad law. It 
occurs in well-defined crystals or fragments of crystals and contains 
numerous inclusions which could not be determined. The mineral 
is invariably badly altered, the resulting mineral being kaolin or cer-
tainly, at times, sericite. The latter is best developed when the rock 
has been subjected to intense mashing and more or less hydrothermal 
metamorphism. In the mashed rocks the predominant feldspar shows 
the "basket" or gridiron twinning of microcline rather than the ordi-
nary Carlsbad twins of orthoclase. The fact that the alkalic feldspar
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in' the massive rocks shows only orthoclase characteristics, while when 
the same rock is mashed and metamorphosed it presents those of micro-
dine, suggests that the mashing and metamorphism to which the rock 
had been subjected has developed the microcline structure in the .ortho-
clase. 


The plagioclase varies much as to character and is generally pretty 
well up toward the acid end of the series, but a number of sections of 
a basic feldspar, at least as basic as andesine, were noticed. A few 
phenocrysts were cut so that at least an approximate determination by 
the Michel-Levy method was possible. These were found to correspond 
with basic albite. 


Quartz is not plentiful as a phenocryst, but when present, occurs in 
rounded grains or anhedra rather than in idiomorphic crystals. It 
contains small inclusions of solid, matter and also small gas and liquid 
cavities. The major portion of quartz is apparently of secondary origin, 
probably in part of extraneous infiltration. 


Hornblende is a somewhat rare mineral in these rocks, but when found 
occurs in typical idiomorphic development. The crystals are generally 
small and present the usual characteristics of ordinary hornblende. The 
mineral also is present in long slender crystals and groups of ,crystals, 
possessing all the characteristics of uralite, and in such occurrences it 
is thought to be due to an alteration of pyroxene. No pyroxenes that 
could be identified as such were seen in the sections examined. Often 
the largest and best formed hornblende phenocrysts are spongy or 
patchy in the interior and filled with quartz, epidote, and clinozoisite 
as though these minerals were replacing the hornblende. It shows in 
many instances alterations to chlorite- and many of the chlorite patches 
in the 'rock are believed ,to represent ,,the hornblende fragments of the 
original tuff. (See P1. VII, A and B.) 


The secondary minerals present no unusual features, except possibly 
the great number of grains of the mineral possessing a rather high index 
of refraction, and very low "ultra-blue" polarization colors, which has 
been called clinozoisite. This'mineral in an instance or two apparently 
was gradually passing, as it were, into epidote, one end of a mass showing 
clearly the characteristics of epidote and the other those of clinozoisite, 
one gradually fading into the other. There may be mentioned the 
occurrence of clear and-fresh scales and plates' of typical biotite associated 
with the chlorite in the more highly schistose phases of the rock in such 
manner as to suggest the formation of the biotite from the chlorite. 


Calcite is widely distributed throughout the rock, in some places 
plentifully, its presence and the presence of epidote and zoisite are 
probably due to alterations of the lime-bearing plagioclase and are
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evidence of the intermediate character of the magma from which the 
rock was derived. 


Fragments.—The fragments as seen under the microscope are for 
the most part sharply angular in form and consist of rock not essentially 
different from the groundmass itself, except that they contain none of 
the brownish gray non-polarizing material. By far the greater number 
of these are of the slate and the finer, denser, felsitic tuff, and intermixed 
at times are pieces of basic rock with a basaltic texture. They are all, 
excepting the basaltic fragments, best seen in ordinary light, by which 
means their boundaries may he clearly distinguished. Under crossed 
nicols the whole field, except the phenocrysts, resolves itself into a 
cryptocrystalline mosaic in which fragments can not be distinguished 
from groundmass. The basaltic fragments are best seen under crossed 
nicols when they are resolved into a mass of narrow interlocking feld-
spar laths imbedded in a matrix of some badly decomposed ferromag-
nesian mineral. 


The qroundmass.—The minerals and fragments above described are 
irregularly scattered through a very fine-grained, crypto crystalline 
groundmass. The individual minerals of this mosaic are so small 
that they can not be resolved, even with the highest powers of the 
microscope. With this groundmass, there is present, generally in 
considerable quantity, a finely granular yellowish gray, non-polarizing 
material which is believed to represent clay which was intermixed with 
the fragmental material at the time of its deposition. This material 
is confined wholly to the groundmass and is seen to bend or wrap itself 
around the rock fragments. The groundmass forms a varying pro-
portion of the rock, probably never more than 50 per cent. 


Chemical analysis.—The chemical analyses presented in the following 
table were made from specimens so chosen as to show the normal tuff, 
that which has suffered a moderate amount of silicification, and that 
which had been highly silicified.
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ANALYSES OF COARSE TUFFS. 


	


1	 2	 3	 I	 5	 6 


5102 ----------- - -56.94	 72.16	 72.46	 80.42	 84.45	 86.10 
Al203 ---------- - -20.96	 9.00	 8.34	 3.84	 3.71	 3.24


O Fe,s----------	 6	
1. 


3 


	


- -f 3.97	 2.47 f .72	 1.44 f .27	 0.58 
Fee ---1. -------3.30	 ------- 3.58	 -------2.21 
MgO----- ----	 -------0.41	 3.03 ----------1.74 --------1.41 
C-----------


 
aO --------------6.01 	 0.43 ------------- 0.35 - 


---
---------0.55 


-- 
Na2O--	 ------	 3 


	


- -- .96	 3.69	 1.44	 0.61	 0.93	 0.74 
R20 ----------	 120 


	


---- 
0
1.29	 0.24	 .	 1.97	 2.87	 2.30 


1	 .19	 1.86 ------------0.53	 0.42 
+	


- 


- 
H20	 2.22 -------------0.86 -----------1.56 
CO,-----------	


--- 


- - 2.52 ------------------ --- 


	


------------------	 0-.00 - 
S -------------- -----------1.85 ----------2.05 ----------0.10 


96.25 1 100.25 - -------- I 97.36 I -------- I 	 99.21 


1. Typical coarse tuff, near Morgan's sawmill, R. T. Allen, analyst. 
2. Tuff, more or less silicified, Union Mine, A. S. Wheeler, analyst. 
3. Tuff, more or lees silicified, Union Mine, A. S. Wheeler, analyst. 
4. Tuff, highly silicified and containing Cu., Union Mine, A. S. Wheeler, analyst. 
5. Tuff, highly silicified, Union Mine, A. S. Wheeler, analyst. 
6. Tuff, highly silicified. Union Mine, A. S. Wheeler, analyst. 


Analysis No. 1 is of the first, Nos. 2 and 3 of the second, and Nos. 
4 1 5 and 6 are of the third type. The noteworthy items of these are 
that in the less altered rocks soda is in excess of potash, while in the more 
highly altered the reverse is true, the relative amount of each possibly 
bearing some relation to the degree of alteration, and that as the sili-
cification becomes more prominent there is a decrease in alumina as 
well as in soda. The first of these has an important bearing upon the 
interpretation of the origin of the finer-grained facies of the formation 
in that it shows in the very rocks under discussion, as alteration (which 
in this case seems to be analogous to portions of the process of weather-
ing) has proceeded, there has been a decided decrease in the amount 
of soda in the rock and at the same time a relative increase in the 
amount of potash. This is taken as further evidence that the slates of 
the region are, as has been stated elsewhere (pp. 2628) not normal 
slates, -but made up largely of volcanic material similar to that of the 
flows and tuffs. The apparent decrease in alumina is not understood, 
but appears to. indicate that as silica was deposited, alumina, together 
with soda, was removed. 


Classification.-The analysis of the fresher rock seem- to agree fairly 
well with the characteristics of the rock and to indicate that it represents 
a tuff possibly derived from a dacitic lava, and with which there was 
more or less land waste intermixed at the time it was deposited. 


SUMMARY AND CONCLUSIONS. 


Frohi the facts presented, the conclusion is that the slate series as a 
whole is probably sedimentary. The material was volcanic flows, brec-
cias, tuffs, ash and possibly mud. Mixed with the tuffs and ash were
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varying amounts of land waste, which were in large part derived from 
the rapid erosion of masses of tuff and ash. The series is much com-
pressed and considerably metamorphosed locally, especially in the vicinity 
of the Gold Hill fault, but for the most part it is fairly massive, pre-
senting only the alterations which take place in such rocks as the 
result of weathering. 


It is, therefore, believed that the series is a unit and represents a 
period of continuous deposition, the original variations in the material 
laid down depending upon the intensity of the volcanic activity at that 
time. It is also believed that the "chioritic" and "argillaceous" slates 
and schists of Nitze and Hanna are only the results of local metamor-
phism since deposition. 


No basis for a younger series of true slates, the "Monroe slates" 
could be found. Indeed; it is clear that no such series exists, and that 
the "Monroe slates" differ from the other slates and schists of the 
region only in degree of metamorphism which different areas in the 
formation have suffered.


GREENSTONE. 


Lying to the west of Little Buffalo Creek, between the slate contact 
and the diorite area on the western edge of the district, is a rather large 
area of highly metamorphosed basic igneous rock, which will be described 
under the general term greenstone. The rock, while in some places 
fairly massive, is so highly altered that the microscope reveals very 
little as to its original character. Along its eastern border near the 
Gold Hill fault, it is highly schistose - a greenstone schist, probably 
more correctly called a chlorite epidote schist. In some places, espe-
cially in the Beaver Hills, it is fairly massive and presents a decided 
porphyritic appearance, which suggests a surface flow of basic lava. 
Associated with this porphyritic facies of the rock, and along its eastern 
border where the metamorphism has been most intense, it contains 
elongated areas or bands of decidedly tuffaceous material; if not tuffa-
ceous, at least fragmental, possibly a flow breccia. It is best exposed 
in the Beaver Hills, especially at Five Pines, along Swope's Branch, 
and in many places on Buffalo Creek, especially well in a bluff near 
Barringer's mill. In places, it carries a little auriferous copper ore 
and is well exposed at some of the propect holes. The porphyritic 
variety is seen on the dump of an old shaft about one mile northwest of 
St. Stephen's • church. The massive phase, not decidedly porphyritic, 
is seen at the Hopkins Mine and at the Cline Mine (see p. 113) and the 
tuffaceous rock is well exposed at two or three prospect shafts between 
Five Pines and the Coates's diggings. 
• Macroscopic description.—In the hand specimen this rock represents 
a very dark .greenish gray color, the weathered surface being deep
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rusty brown. In the more massive facies there are readily distinguished 
two kinds of phenocrysts, black or very dark green hornblende and 
greenish yellow epidotized feldspars. The hornblendes are either 
in short stocky prisms- or have an elongated prismatic development, 
sometimes being 1.5 cm in length by .3 to .5 cm in width. It is 
uniformly present and is plentifully distributed throughout the rock. 
The feldspar phenocrysts are not discernible in all phases, but when 
present are usually abundant. They have either a flat tabular or a 
lath-shaped development, and are always more or less epidotized, 
presenting a greenish yellow color. In size they are smaller than the 
dark phenocrysts, never being more than one centimeter in length. 
When present, they give the dark greenish gray rock a decidedly spotted 
appearance. The groundmass is of a dark greenish gray color and 
is so fine in texture that the unaided eye can not distinguish its character. 


The tuffaceous facies is so badly mashed and so fine in texture that 
its character can not be recognized with the unaided eye. It appears 
to be. a greenish gray, highly schistose rock, with irregular, drawn out 
patches of varying color. These patches mark the position of the 
original fragment which differed more or less in character from the 
matrix in which they were enclosed. 


In all phases of the rock, jointing is prominent, the fractures often 
being filled with' quartz and epidote, the surface presenting an irregular 
network of these veinlets. In certain places the quartz-epidote veins 
attain considerable size, 12 inches to 5 feet in width, and are often more 
or less mineralized, the minerals being pyrite, chalcopyrite, hornite, 
and chalcocite. '(See p. 112). 


Microscopic description.—Thin sections were made from a number of 
specimens of the more massive phases of this formation and the micro-
scope reveals the presence of the following minerals named in the order 
of their formation: iron ores (magnetite and ilmenite), feldspar (ortho-
clase, plagioclase varying from andesine to basic labradorite), green 
hornblende, a slightly pleochroic pyroxin.e, probably augite, and such 
secondary minerals as epidote, zoisite, chlorite, calcite, kaolin, and 
quartz. 


The feldspars were either too badly decomposed or were not cut 
properly for definite determination. A few sections were determined 
by the Michel-Levy methods and were found to range from medium 
andesine to rather basic labradorite, medium labradorite predominating. 
The feldspars seem to have a good crystal development, and show 'both 
albite and pirecline twinning and in many instances, good zonal structure. 
Orthoclase is doubtfully present, and if it does appear is restricted 
in development.	 .	 '
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Hornblende of two varieties occurs; the ordinary green uralitic, and 
very sparingly developed a dark brown variety. Both present no unus-
ual characteristics. The green variety seems clearly to be of secondary 
origin, possibly developed from an original pyroxene, probably augite. 
In weathering it begins to show, first, a kind of "mottling;" next a 
bleaching and loss of color; and finally loses its birefringence and be-
comes chlorite. It shows a good prismatic development when occurring 
as phenocrysts, but does not have well defined crystal outlines. The 
edges and ends of the crystals always present a ragged or "frayed out" 
appearance, and generally are well sprinkled with grains of the black 
iron ores,. 


Pyroxene is not extensively present in the rock, but was recognized in 
nearly all the sections examined. It is brownish in color, only slightly 
pleochroic and is thought to be augite. It also tends to include grains 
of the black ores or to be surrounded by them. 


The secondary minerals, epidote, zoisite, kaolin or sericite, chlorite, 
sphene, calcite and quartz, the latter sparingly present, possess appar-
ently the same characteristics as in the diorites. (See pp. 45-52). 


Variations.—As was stated in the beginning of the chapter, there 
are two prominent varieties of this rock, the massive phase and the 
tuffaceous. In addition to this there is a slight variation in texture 
of the massive rock. It is sometimes more decidedly porphyritic than 
others. The tuffaceous facies is also variable in that the fragments 
vary in size and number. Near the contact with the slate formation 
to the east, the greenstone is mashed and metamorphosed into a fairly 
typical chlorite-epidote schist. This seems to be only a local meta-
morphic phenomenon, since as distance from this contact increases, the 
rock begins to assume its more massive character. 


Classification.--Both macroscopic and microscopic characteristics 
of this rock indicate that it was originally a basalt, although some 
characteristics point toward the andesitic origin. But it is believed 
that the evidence is stronger in favor of its being metabasalt. Since 
the material at hand will not permit a definite determination without 
a series of chemical analyses, for which there has been neither time ndr 
opportunity, the rock is tentatively called a greenstone. 


Weathering and soil.—Like the other rocks of the region, the green-
stone is deeply weathered and for the most part covered with a thick 
mantle of residual decay. The tuffaceous and schistose facies weather 
much more rapidly than the massive rock, and exposures of these are 
rare, and are found only in stream beds or in artificial cuttings and 
excavations. The more massive variety resists weathering much better, 
and forms the highest elevations of the southwestern part of the area—
a long, deeply dissected ridge known as the Beaver Hills.
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The soil from this rock is a deep, slightly brownish red,, highly plastic 
clay with very little grit: The color is a deeper and more intense red 
than that of the diorite and there'is never the bluish gray soil which 
is found in the adjacent diorite area. The soil differs also from that of 
the diorite in that it contains less sand. It is only fairly fertile and is 
not first-class farming land. 


Relations to other rocks* .—Thus far it has been possible to fix definitely 
the relation of this formation to only two other formations of the area, 
the diorite and the granite. These relations are given in detail in the 
descriptions of these rocks. The diorite and granite are both younger 
than the greenstone and intrusive into it. For details as to its relation 
to these see pp. 51, 55. 


Its relation to the slate formation, which in many ways the schistose 
facies closely resembles, can not be definitely determined. The line 
of contact is the Gold Hill fault line. It is believed that the basaltic 
flows and tuffs of this formation represent material nearly contempo-
raneous with the volcanic material in the slates and possibly from the 
same source' only at a different period of volcanic activity. It is believed 
also that the greenstone area is on the up-throw side of 'the fault line 
(see pp. 68-71), and if this be true, this formation probably represents 
a period of activity prior to the rhyolitic, dacitic, and andesitic lavas, 
and is only a more basic differentiation from the same magma. 


DIORITE. 


Diorite is' the predominant rock of the northwest portion of the 
district, occupying as it does one third of its westein half. It forms an 
irregular area of varying width extending from near where the Salisbury-
Stokes Ferry wagon road crosses Second Creek, about one mile north-
west of Garfield (Tyack's store), to the extreme southwest end of the 
district. Its greatest width is in the southwest end of the area a short 
distance west of Five Pines, where the map includes a strip about 3 
miles wide. The narrowest portion is near where the Gold Hill-Salis-
bury wagon road crosses Second Creek. At this point the width is about 
one mile. A line drawn from Cross Roads to Second Creek at the 
crossing just referred to would represent a distance of about 15 miles 
and would lie wholly within the diorite area.  


Although this rock has a very considerable distribution, it is by no 
means prominently exposed at the surface. Indeed, ,exposures are 
rare and for the most part limited to rounded boulders, and it is only 
in some of the stream beds and in road'excavations that exposures of 
the solid rock were found. Probably the best locality for field study 
of the rock is in the immediate vicinity of St. Peter's church and in the







40	 THE GOLD HILL MINING DISTRICT. 


area lying to the northwest of this church. It is also exposed along the 
Salisbury wagon road west of the 'Peddler's tore, along the Beattie's 
Ford road immediately northeast of Lower Stone church, and in the 
vicinity of Cross Roads., Even though the exposures are scarce, there 
is little difficulty in delimiting the area of this rock. The soil which 
it produces is quite different in color and character from that of the 
other rocks, and its contacts' can be followed with a reasonable degree 
of accuracy. (See P1. VIII, A.) 


Macroscopic description.—In the hand specimen the diorite is a fine 
to coarse granular rock of dark or medium gray color, and generally 
has a slight greenish tinge. The finer-grained facies is always-darker 
in color than the coarser rock. It varies greatly in texture, at times 
becoming a coarse rock in which large and distinct crystals of dark 
hornblende lying in irregular areas of light gray feldspars may readily 
be distinguished. Again, it may be so fine grained that it is difficult 
to distinguish the character of any of the component minerals with 
the unaided eye. Between these two extremes there is every gradation. 
There is readily seen to be a great variation in the relative amounts 
of the dark and light-colored minerals present, the rock sometimes 
being highly feldspathic and again showing a preponderance of the 
dark minerals. Upon close examination, almost every specimen shows 
the presence of quartz, and at times there is an appreciable amount 
present, enough to cause the rock to be called a quartz-diorite or grano-
diorite. The quartz is more plentiful in the finer-grained variations of 
the rock and can scarcely be distinguished in the coarser varieties; but 
the microscope reveals its presence in them. 


In field exposures this rock is usually a rusty gray color, the boulders 
in. which it occurs somewhat resembling those of diabase, but always 
of a more decided greenish gray color than the diabase boulders. The 
rock has been closely jointed and in some places shows the evidence of 
considerable mashing; but, as a rule, is fairly massive. The joint 
blocks weather into rounded boulders to which the people of the region 
apply the name "nigger heads." 


Microscopic description.—The microscope reveals the presence of 
the following minerals, named in the order of their formation: black 
ores, magnetite and ilmenite, apatite, biotite, green hornblende, augite, 
orthoclase, plagioclase varying from a1bite to labradorite, and quartz. 
The following are also present but are of secondary, origin: epidote, 
zoisite, sphene, kaolin or sericite, chlorite, quartz and a small amount 
of calcite. 


Apatite is not plentiful and shows its usual prismatic development. 
The iron ores occur as grains, or anhedra, and are usually in close







DETAILED DESCRIPTION OF THE ROCKS.	 47 


relation to the hornblende and pyroxene, either included in these or 
having an irregular distribution at their immediate borders, The black 
grains often show a white border with high index of refractiorr and 
strong birefringence. This is espechl1y true when the rock is badly 
altered. 


The hornblende is the common green hornblende arid occurs in crystals 
of varying size, according to texture of the rock; at times being 1 to 2 
cm. long and .5 to 1 cm. in thickness. The crystal outlines are only 
fairly good and the boundaries are generally ragged. Basal sections 
show well the typical hornblende cleavage without good crystal boun-
daries. Prismatic sections present ragged and "frayed out" edges 
around and in which the grains of the ores tend to concentrate. At 
times this mineral shows a decided tendency to include small rounded 
grains of feldspar poikilitically, and at others it appears to hold its 
own boundaries against the feldspars. It presents the usual pleochroism 
and is often twined in the usual manner. The most notable phenom- 
ena presented by this mineral is its tendency to intergrow with or 
include the pyroxene when this mineral is present in the section. In 
these intergrowths the two minerals present very irregular boundaries. 
These are always sharp and distinct and each mineral possesses up to the 
very edge its own peculiar optical properties. There appears a decided 
tendency on the part of the intergrowths to have parallel orientations. 


The pyroxene is of a somewhat light brown color, not strongly pleo-
chroic, does not have good crystal outline, and is generally intergrown 
with the hornblende as described above. From its general optical 
properties, it is thought to be an augite, probably dial.lage. It includes 
grains of ores and from its relations to the hornbleride• seems to be 
contemporaneous with it in formation. It is sparingly present, but 
is widely distributed. 


The feldspars range from orthoclase to labradorite. Orthoclase is 
sparingly present and occurs in medium-sized crystals, often beauti-
fully zoned and generally showing the usual Carlsbad twins. The 
zoning is of the usual order and the different zones tend to have better 
crystal outlines than the whole crystal which they form. 


The plagioclase is medium to fairly acid. The few sections'that were 
cut so as to permit detetmination by the Michel-Levy method showed 
medium andesine and labradorite. Some sections which could not be 
determined presented much finer striations than those that were meas-
ured, and in the position of extinction did not present so much contrast 
between the different portions of the crystal. These seem to be more 
acid in character, probably oligoclase. The plagioclase presents the 
usual phenomena as to twinning and at times shows well developed 
zonal growths.
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The feldspars are all badly altered and, in addition to the usual 
kaolin, sericite,.etc., contain many large and small grains of epidote and 
zoisite. 


Biotite is not an abundant mineral and, when present, is in rather 
close relation with the amphibole. It occurs as irregular scales and 
plates with ragged edges, and is likely to be in close proximity to the 
ores. It presents no unusual characteristics. In several specimens 


- examined it was not present and seems to be confined to the finer-
grained quartz-rich variety of the rock. 


Quartz is present in every specimen examined, but has a greater 
development in the finer-grained facies of the rock. It is allotriomor-
phic in form and is clearly the last mineral to solidify. A part of the 


• quartz is probably of secondary origin, but it is believed that when 
it holds well developed and fresh anhedra of hornblende and feldspar 
as it does in these rocks in many cases, it is an original mineral of the 
rock. That it is a constituent mineral.of the rock is further indicated 
by the prevailingly sandy soil produced by the weathering of the finer 
grained diorite. 


Sphene is not abundant but is present in nearly every section studied. 
It generally occurs in close relationsto the ilmenite or in many cases 
with the hornblende. It possesses no unusual properties. Its relations 
as just stated, suggest a secondary origin for the mineral. 


Alteration products.—The minerals mentioned as secondary are the 
results of the alteration of the original minerals of the rock. They 
consist of ,epidote, zoisite and probably clinozoisite, chlorite, kaolin, 
sericite, hiotite (?), sphene, quartz and calcite. Almost every section 
of the rock presents numerous examples of 'nearly all these minerals; 
those of rarer occurrence being biotite and calcite. The others are 
invariably present. The first minerals to alter appear to be the feld-
spars. This is the usual kaolinization and presents no unusual phenom-
ena. Next in order follow the amphiboles and pyroxenes, the incip-
ient stages being shown in the hornblende, for example, by a mottling 
and finally a fading of the color. This' is best seen in the prismatic 
sections in which the patches of lighter color are readily noticeable. 
Following this and probably contemporaneous with it, there occurs 'the 
formation of black iron ores and in some cases apparently sphene. The 


• progressive steps of the alterations could not be followed. The final prod- 
uct seemed clearly to be a chlorite for the bisilicate mineral, and either 
zoisite or epidote around the borders of the space originally occupied 
by the hornblende, and in the adjoining feldspars. In some instances, 
especially where the rock has been mashed slightly, instead of the 
usual chlorite, were often developed numerous small scales and plates
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of biotite. The feldspars, in addition to the widespread and usual 
kaolinization, show an extensive change into epidote and zoisite grains; 
irregular areas of these minerals were present in nearly every feldspar. 


In the hand specimen of the coarser phase of the rock the weathered 
surface is deeply pitted and exceedingly rough owing to the weathering 
out of the feldspathic constituent, thus leaving the irregular, projecting 
areas of hornblende. 


Variations.—As previously stated, this rock presents numerous 
variations in, color, texture, and the proportions in which the constit-
uent minerals are present. There appears to be no regular distribu-
tion of the different facies of the rock, although it does seem that the 
coarser variety has its best development in the region around and to 
the northwest of St. Peter's church. It is probably true that the best 
development of the fine-grained and quartz-rich variety is immediately 
southwest of the Peddler's store, near Bethany schoolhouse. This 
statement, however, can be true only in the most general way, for great 
variations take place in short distances. 


These variations can not, with thepresent knowledge, be described 
in great detail. It appears, that the three following facies are well 
defined: 


1. A coarse variety in which the dark mineral is equal to or exceeds 
the feldspathic constituent of the rock. This gives a coarse granular 
rock .of dark gray color with a slight greenish tinge. 


2. A rock similar in texture to the above, in which the dark-colored 
constituent is subordinate to the light colored feldspathic constituents. 
This rock is similar to the first, but it is of lighter color. This facies 
is of limited distribution, and was found only in the region immediately 
west of Five Pines.. 


3. A close-grained, dense, granular rock, rich in quartz, forms the 
other prominent variation. This is the prevailing type of rock over 
most of the diorite area. It' is by no means a uniform rock and many 
variations toward each of the ' other types occur. - It is characterized 
by its fine grain, its abundance of quartz—seen readily with the unaided 
eye—and its dark gray color. It is well exposed in a small ravine 
northwest of Bethany schoolhouse, along the Beattie's Ford road near 
California Branch, near Mount Olive church, and in the vicinity of 
Cross Roads.  


While the three facies just mentioned appear prominent when exam-
ined in the field and in the hand specimen, the microscope shows the 
presence of the same minerals in each type; the only difference being 
one of texture and the relative abundance of certain of the constit-
uent minerals. The variations then seem clearly to be all of onemagma 
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solidifying possibly under slightly differing physical conditions which 
might allow a difference' in the size of the minerals and a slight local 
variation in the composition of the magma. 


Classification.—It is seen from the foregoing that this rock, in mineral 
composition and in habit it massive, granular, plutonic rock of decided 
granitic texture, agrees well with the diorites. The variety rich in 
quartz might he termed a quartz-diorite or a granodiorite. 


Weathering and soil.--The first marked feature in the weathering 
of the diorite of this region is a whitening or "deadening" together 
with more or less staining of the feldspar. This is immediately followed 
by a bleaching of the hornblende and oxidation of the ferrous iron, 
giving a decided reddish brown color to the mass: The intensity of 
the color depends apparently upon the extent of decomposition of the 
bisilicate minerals and the amount of hydration of the resulting iron 
oxide. Many of the granitic rocks, especially granite, in 'this region 
show the effects of weathering by only a decided disintegration with 
varying degrees of decomposition. This is true of the diorite only 
to a limited degree. Decomposition seems to be the prevalent feature 
of the weathering process—that is, the phenomena consist of chemical 
changes to a greater extent than physical. There are two distinct types 
of soil produced by this class of rocks, seemingly depending upon the 
physical condition under which the process takes place. One type 
consists of a deep, slightly brownish red, highly plastic clay with a 
moderate amount of free quartz, this latter feature depending upon the 
amount of quartz in the original rock. In this type the process seems 
to have been carried to completion and the resulting soil • is simply a 
clay with which is mixed more or less humus. 


The second type of soil has a decided bluish gray color, is not very 
plastic and is gritty from both quartz and partially decomposed particles 
of the other minerals. This type of soil does not appear to be as fertile 
as the former. Between these two extremes there is every gradation. 
It would seem that while the two types of soil appear to be distinct, 
they are'really only two stages in the weathering process; in the former 
the process has been carried-to completion, while in the latter it has not. 
The former has by far the wider distribution and excellent examples 
may be seen in almost any pOrtion of the area. Probably the most 
typical soil of this type is found near where the Gold Hill-Salisbury 
road crosses Second Creek. The latter type is much restricted and is 
found only locally. The best example is in the vicinity of Cross Roads. 
In all cases the decay extends to great depth fron 50 to 150 feet, and 
exposures of the fresh rock are not numerous except as rounded boulders, 
and even these are wanting over large portions of the area. The soil, 
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however, is distinctive, even when the rock is hidden, and forms a not 
exceedingly difficult criterion for delimiting the formation. 


Relation to other rocks.—The diorite is clearly an intrusive rock, in 
relative age the oldest intrusive of the district. The greenstoile which 
forms the greater portion of its eastern boundary, is considered the 
rock into which the intrusion took place, while the granite is clearly 
intrusive into both the diorite and greenstone. Actual contacts between 
the diorite and greenstone could not be found, for everything was deeply 
buried beneath the rock decay. Thus the relation of these two rocks 
to each other is to a certain extent a matter of inference. The conclu-
sion is based upon the following observations: 


1. The greenstone is more highly metamorphosed than the diorite. 
2. Dikes of diorite are found cutting the greenstone. These dikes 


are of two distinct periods of intrusion; one set cutting the other and 
both cutting the greenstone. 


3. The diorite clearly appears to make a contact against the green-
stone. In every instance where specimens of the diorite could he 
obtained in near proximity to the greenstone, they were finer in texture 
than the main diorite mass, or presented a more or less well-developed 
porphyritic texture. 


Although the rocks were not found in actual contact with each other, 
it seems reasonably safe to conclude from the above observations that 
the diorite is younger than and intrusive into the greenstone. 


The conclusion that the granite is intrusive into the diorite and does 
not represent a differentiation from the same magma is based upon the 
following observations: 


1. The granite is by no means as highly metamorphosed as the diorite. 
2. Numerous dikes of the granite'are found cutting the diorite. The 


reverse is not true. (It must be stated here that there is a set of fine-
grained diorite dikes which do cut the granite. This for a long time 
produced great confusion, but finally an exposure was found which 
showed a fine dike of granite in the typical diorite with two dikes of 
the fine-grained diorite cutting both the typical diorite and the granite 
dike. This exposure is in the bed of a branch of Second Creek near 
Miller's mill place). 


3. The granite and diorite were found in actual contact in one place—
at Godman's spring near St. Peter's church where is a well-defined 
and distinct contact. The granite for a short distance from the contact 
is decidedly porphyritic—resembles a quartz porphyry and, as the 
distance from the contact increases, it gradually resumes its usual 
texture. The diorite at the contact is changed into a well-defined 
hornblende schist, highly micaceous at the immediate contact. As
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distance from the contact increases; the diorite gradually assumes its 
usual character.


THE GRANITE. 


There are two areas of granite included within the map. One extends 
as an irregular area from the northwestern corner of the sheet to a 
short distance southwest of the Peddler's store. The other area is 
smaller and shows in the district near Rockwell extending as a kind 
of blunt projection with irregular boundaries, northeastward for a 
distance of about 2 miles. In addition to these two main areas, there 
are two or three small patches standing up as islands in. the diorite. 
The largest of these "islands" is located on a branch of Second Creek 
near Miller's old mill place. It is typical granite and does not differ 
essentially from the main granite mass. It has , a circular outline and 
is about one-half mile in diameter. The other, a small patch only 
a few square yards in extent is located about one mile southwest of the 
Peddler's store. This exposure, though small, is interesting in that it 
contains as inclusions a number of fragments of the greenstone, thus 
showing clearly the relative ages of the two rocks. 


Many granite and aplitic dikes are found in both the diorite and 
greenstone in near proximity to the granite. These vary in width 
from a few inches to a number of feet They are well exposed in the 
vicinity of the old mill place referred to above, and in the wagon road 
and the beds of Black Run and Buffalo Creek at Foil's mill. This 
latter, exposure appears to be more extensive than a set of dikes and 
may represent another "island" of the granite in the greenstone. 


It is remarkable that no dikes of the granite of aplite are found 
in the slate formation. Along this line of contact extçnding from the 
Peddler's store to the Yadkin River, a distance of more than 15 miles, 
not a single granite dike was found in the slate, while near its contact 
with the other formations dikes are numerous. This is strong evidence in 
favor of a fault contact between the granite and the slate. (See pp. 68-71) 


The granite has a wide distribution, but as a surface rock is rare. 
It yields readily to weathering agencies and is generally so deeply buried 
beneath its own residual decay that about the only surface indication 
is the light colored sandy soil. A few exposures are found here and 
there. Large "sappy" boulders are found along the Gold Hill-Salisbury 
wagon road about one-fourth , mile northwest of Second Creek. It 


'is exposed in the railroad cuttings near Rockwell, in the bed of a small 
branch near Miller's old mill place and in an open field about one-half 
mile southwest of Garfield, (Tyack's store). The 'best exposure of 
the fresh granite is on the land of Mr. Holtzhauser about one mile north 
of the Peddler's store. At this point there has been a small quarry
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opened in order to obtain stone for local use. The rock here is perfectly 
fresh and easily accessible. 


/ Macroscopic description.—There are two distinct facies of the granite, 
one a medium-grained light gray variety which contains a moderate 
amount of biotite, and in which the feldspathic constituent has a green-
ish yellow tinge due to epidotization. 


It is highly quartzose and is by far the prevailing type forming 
probably nine-tenths of the whole granite area. The other is a fine-
grained rock with a decided aplitic appearance. This phase has a less 
lively gray color than the other and is poorer in both quartz and biotite. 
In color, texture, and mineral content it closely resembles the granite 
dikes. It is deeply weathered, poorly exposed, and found in most 
characteristic development along the wagon road leading southward 
from Rockwell. Boulders of this rock occur in many places throughout 
the Rockwell area, except near the center where it has about the same 
characteristic as that of the main mass. It is thought that this phase 
may represent a border facies and that the magma of both areas is one 
and the same intrusion. In the field and hand specimens it appears 
to be comparatively free from segregation patches or "Schlieren"; 
and inclusions of the country rock are rare, and were found in only one 
locality—the small area referred to about one mile southwest of the 
Peddler's store. At this point the granite contains good, fresh and 
little metamorphosed fragments of the massive phase of the greenstone. 
A boulder found at this place contained as an inclusion a small piece 
of the typical diorite. 


Microscopic description.—When examined in a thin section under 
the microscope, this rock was seen to be made up of the following 
minerals named in the probable order of their formation: apatite, 
zircon, biotite, orthoclase, microcline, plagioclase and quartz. As 
secondary minerals, the following are present: epidote, zoisite, mus-
covite, kaolin and chlorite. The texture or fabric of the rock is typi-
cally granitic, the quartz and feldspars being present in two sizes. 
Medium-sized, fairly well-developed phenocrysts of feldspar and quartz 
lie in a groundmass of the same minerals of a decidedly finer grain, 
thus giving the .rock a texture, which somewhat suggests a granite 
porphyry. 


Apatite appears in the usual needles and presents only its normal 
characteristics. Zircon, sparingly present, occurs in small grains. 
Biotite, not widely distributed, is more or less stringy with ragged 
edges, and possesses its usual pleochroism. 


Orthoclase is present in fairly well-formed tabular crystals, often 
showing the usual Carlsbad twinning, and generally much kaolinized.
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In addition to the crystals it is present in more or less irregular areas 
and in these often shows a decided tendency toward a micropegmatitic 
intergrowth with the quatrz. Microcline is subordinate to orthoclase. 
Plagioclase occurs in fairly well-formed crystals, shows narrow striations 
and much zonal development. Determinations by the Michel-Levy 
method indicate albite and oligoclase with a considerable amount of more 
basic feldspar. Plagioclase is present in a larger amount than the 
alkalic feldspar. It shows the usual alterations and, when near the 
ferromagnesian minerals, it is very likely to have epidote and zoisite 
largely developed in its interior and also in and around its margins. 


Quartz is abundant, is clearly allotriomorphic, and shows strong 
undulatory extinction. 


The minerals all show that the rock has been subjected. to rather 
intense dynamic metamorphism. Their borders are generally granu-
lated and all show markedly the undulatory extinction. 


The secondary minerals occur in their customary manner and possess 
no unusual features. 


Chemical analysis.—The following is an analysis of a representative 
specimen of the freshest rock that could be obtained. 


ANALYSIS OP GRANITE. 


SiO, --- -	 - - - - - -	 -	 - 
-------	 ----


76.89 per cent 1120— ----------0.00 per cent 
Al203------- 11.47  1120-----------    0.16 
Fc203------------


-
1.77 T102 --


-----------
0.11 


FeO------------ 0.87 
MnO -----------


0.05 
MgO ------------ 0.36	 ". S----- 0.00 
CaO------------ 1.63 
Na20----------4.42 


-
100.23 


K20------------ 2.50


Classification.—The microscopical and chemical examinations 'both 
show that the rock is highly silicious granite. It is seen to be rather 
rich in soda, but this is characteristic of the Southern Appalachian and 
Piedmont granites. Very little accurate chemical work has been done 
upon the granites of North Carolina, but texturally and mineralogic ally, 
they correspond closely with the granites of Georgia and may be expected 
in a general way to conform chemically with the Georgia granites. 
Watson" says of the Georgia granites. 


"Their (the granites) most distinguishing feature is their relatively 
high percentage of soda, which is above the average for normal granites. 
The soda and potash contents approximate nearly equal percentage 
amounts in a majority of the analyses; but, in some, the potash exceeds 
the soda while, in others, the soda is in considerable excess over the 
potash. * * * An average of twenty, ten and twelve analyses of 
the normal granites, porphyritic granites and granite-gneisses, respect-
ively, gave the following mean percentages of soda and potash, 4.73 


2lGranites and Gneisses of Georgia, Thos. 'L. Watson, Bull. 9. A Geological Survey of Ga., p. 23, 
et seq., Atlanta, 1902. 







I)ETAl LED DESCRIPTION. OF THE :iocis.	 55 


per cent ' Na20 and 4.71 per cent K201 for the normal granites; 4.33 
per cent Na20 and 4.59 per cent K20 for the porphyritic granites; and 
4.16 per cent Na20 and 4.63 per cent K20 for the 'granite gneisses." 


Weathering and soil.—In weathering, the first change that takes 
place in the granite is one of color; the weathering film becomes dull 
and grayish or a rusty brown of varying intensity. The feldspars 
lose their luster and the dark minerals are bleached, while the whole 
layer loses its tenacity and varies from fairly firm and solid material 
to that which will crumble upon the slightest touch. The staining and 
loss of luster of the component minerals extend to considerable depth 
from a few inches to several feet—but it is only a thin layer that crum-
bles so easily. The feldspars seem to. be the first minerals to alter and 
often the weathered rock surface presents a pitted appearance with the 
quartz forming the irregular projections. The final stage is generally 
a light-colored sandy loam, which in places apparently depending 
upon physical conditions, vegetation, etc., is decidedly clayey and 
colored a deep rust red. Granite soil is generally fairly fertile, and is 
considered good farming land. The granite is the least resistant to 
weathering of all the rocks in the district and good, or even any, expo-
sures are rare. - The resulting soil has such decided characteristics 
when contrasted with that of the other rocks that it forms a fairly 
safe criterion for delimiting this formation from the others. 


Relations to the other rocks.—This subject has been discussed in more 
or less detail elsewhere (see pp. 45, 51) and will only be summarized here. 


The field and laboratory evidence clearly warrant the statement 
that the granite is intrusive into the diorite and greenstone. Inclu-
sions of each Of these rocks are found in the granite, and dikes of the 
granite are found cutting both. Also the granite clearly makes an 
intrusive contact with good metamorphic effects against both diorite 
and greenstone. 


The relation to the slate formation seems to be different. There is, 
as far as could be determined, absolutely no thermo-metamorphic 
effects upon either formation. The granite is normal, except for 
slight mashing, up to the very contact, and the slates at such points 
show no such results of metamorphism as the diorite shows at its 
contact with the granite. (See p. 51). There are also no granite dikes 
penetrating the slates. The nearest approach to such are many quartz 
veins which are by no means confined to the near proximity of the 
granite. They are more numerous near the latter. All these facts, 
therefore, point strongly to a fault contact between these formations, 
and such is' believed to be the case.
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DIKES. 
This subject has been mentioned in a general way in another place 


(see pp. 23-24), but will now he discussed in greater detail. 
In this area, as in all .parts of the Piedmont Plateau, dikes are numer-


ous and one of its interesting geological features is their great number 
and variety. No formations are exempt from them and as regards 
age, they probably extend from the early Paleozoic to the late Tertiary. 


The dikes of the Gold Hill district may be divided into the following 
groups or • classes, named in their probable age order: diorite, granite 
and quartz-porphyry, gabbro, diorite and diabase. 


DIORITE. 


During previous work in many parts of the Piedmont Plateau, 22 the 
relation of the diorite dikes to each other and to the granite which was 
clearly younger and intrusive into the main diorote masses, caused 
no little confusion. At one point the granite was clearly intrusive into 
the diorite and presented a. series of dikes cutting the diorite near the 
borders of the granite rock, with no dikes of diorite in the latter. . At 
another point, the relations of the two rocks were apparently similar, 
but the granite was cut by dikes of typical diorite, with, or without 
the presence of the granite dikes in the diorite. With this in mind,. 
close and detailed observations were made in and around the granite 
borders where dikes of the two rocks were likely to occur. The study 
indicates that there are present in the district diorite dikes of two 
different periods of intrusion, one older than and in' no case cutting 
the granite, and the other younger than either granite or diorite and 
cutting both. The best exposures of the older series of dikes are in 
the bed of Black Run near Foil's mill where a large diorite dike is 
exposed in the greenstone. 


The younger diorite dikes are 'well exposed in the bed of the creek 
at Miller's old mill place. At this point the typical massive diorite 
is cut by a well-defined granite dike and both rocks are cut by younger 
dikes which appear to be diorite. 


Macroscopic description.—The -two systems of diorite dikes present 
no essential differences in texture and mineral composition, except 
possibly that the rok of the older dikes is more highly altered than that 
of the younger series. To the unaided eye they present a greenish gray 
color, usually possess a dense, fine-grained texture in which the individ-
ual minerals are not easily distinguished. At times, especially when 
the texture is very fine, the rock resembles a diabase, but by a close 
scrutiny reveals the feature of a diorite. 


"Building and ornamental stones of North Carolina, Thos. L. Watson and F. B. Laney, Bull, 2, 
N. C. Geol. Survey, 1906.
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Microscopic description.—Under the microscope the rock is seen to be 
composed of the same materials, as far as could be determined, as those 
in the finer-grained facies of the diorite, of smaller size and without 
the abundance of quartz which when present at all, appeared to be 
wholly secondary. In all the specimensobtained the feldspars are 
so badly altered that their identification was impossible. The texture 
of the rock, while much finer, is similar to that of the diórite. 


GRANITE AND QUARTZ PORPHYRY. 


Acid dikes are numerous, especially near the periphery of the granite 
stock. They consist for the most part of a fine-grained aplite-like 
phase of the granite of the main stock. Indeed, in the hand specimen, 
it is impossible to distinguish between the specimens from the larger• 
dikes and those of the fine-grained granite. Dikes of quartz-porphyry 
are rare; only two were found in the whole area. One of these is crossed 
by the County Line road about one mile west of the Whitney Company's 
mine, and the other shows in the roadside of Beattie's Ford road about 
one mile northwest of Gold Hill. Both these dikes are small; about 
15 to 20 feet wide. They are much fresher than the schists into which 
they have been intruded and do not show the effects of such intense. 
dynamic metamorphism as these rocks.. 


Granite dikes are seen in their best and most typical development 
near Miller's old mill place where two occur in the bed of the branch, 
and four or five more may be seen along the Rockwell road near this 
place. These dikes are small, perhaps never more than 50 feet in width 
(See Pl.ViII, B.) 


Microscopic description.—The freshest material available from the grail-
ie dikes was selected for microscopic examination, but even this was 'so 
much weathered that it was unsatisfactory. The feldspars were so badly 
altered that they could not be definitely determined. Both orthoclase and 
plagioclasë are present in about equal amounts. The plagioclase shows 
rather narrow twinning lamination and seems to be near the acid end 
of the series. Biotite is present in every section examined and shows 
its usual pleochroism and other characteristics. In some instances 
it shows incipient alteration by a bleaching, and finally passes into 
chlorite. The usual secondary minerals, kaolin, epidote, zoisite, and 
chlorite, are present and do not differ in character from similar minerals 
in the granite of the' main stock. The texture is finely granitic—similar 
to that of the main mass, but finer grained. 


The sections of quartz-porphyry show both quartz and feldspar 
phenocrysts in a crypto crystalline groundmass of quartz and feldspar 
with oftentimes a decided suggestion of the micropoikilitic texture.
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The quartzes show the usual embayments and .anhedral forms common 
in such rocks and contain inclusions of both solid and apparently 
gaseous matter. The feldspar phenocrysts consist of both orthoclase 
and rather acid andesine. They often have irregular boundaries or 
rounded outlin'es, with sometimes "frayed out" edges and are apparently 
more numerous than the quartz. Ndthing in the way of ferromagnesian 
minerals was identified in the sections studied. The usual alteration 
products were present.


GABBRO. 


Badly altered rocks, apparently belonging to this group, have a wide 
distribution throughout the district. They were found in all other 
formations. In the diorite this rock was found in abundance in the 
region between St. Peter's church and the Gold Knob Mine. It is well 
exposed in a field lying immediately south of the granite tongue that 
protrudes into the diorite at this place, where the rock is fresh and has 
a considerable development. It probably occurs in the form of a large 
dike, but no definite boundaries could be determined. It is again found 
in the vicinity of the Moose schoolhouse near Mount Olive church and 
is well exposed in the bed of Black Run near the Cline Mine. At this 
point it is clearly a dike. 


In the slate formation northeast of Corinth church is an elongated 
lens-shaped area of badly altered intrusive rock that has the characteris-
tics of a saussuritized gabbro. Similar material, probably a continua-
tion of the same intrusion, shows along the roadside about three-quarters 
of a mile southeast of Bringle's Ferry as a series of three large dikes. 
This rock seems to have resisted erosion better than the slates and a 
series of rapids mark the place where the Yadkin River crosses the 
dikes. It was not found in slates of the central or southern portion of 
the area. It is known to have an extensive development immediately 
to the northeast of the limits of the map, some reconnaissance trips 
having been made into this region which disclosed two or three large 
areas of the rock. 


While these two areas are thought to be similar and in this paper 
are so classified, the latter is so badly metamorphosed that its original 
character can not be positively demonstrated without a more extensive 
chemical and field examination than the importance of the rock appears 
to warrant. The two occurrences will, therefore, b.e described in detail 
separately.	 - 


Macroscopic description of the fresh qabbro.—As seen in the hand speci-
men, this is a coarsely granular rock of a black or very dark gray colorS 
and possesses  a kind of glossy luster on a freshly fractured surface. 
Upon close examination this luster is seen to be caused by large dark 
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glossy areas which give parallel reflecting planes. Upon still closer 
examination these areas are found to be really large sponge-like pheno-
crysts of hornblende in which are included numerous other constituents 
of the rock, notably little grains of feldar. Other black or greenish 
crystals, smaller than the great hornblende sponges and apparently 
free from inclusions, are well distributed throughout the. rock. The 
feldspars are generally small and add nothing to the appearance of the 
rock except its gray color. At times is observed a large feldspar which, 
when examined in proper light, is seen to possess much of the beautiful 
iridescence of labradorite. Pyrite in small grains has a wide distribu-
tion throughout the rock. 


In the field the weathered blocks of this rock are likely to have a. 
pitted surface due apparently to differential weathering among the 
constituent minerals. This is probably caused by the resistance of 
the purer phenocryst of augite which withstand weathering better 
than the great hornblende sponges and hence are left as projecting 
masses.. The feldspars do not withstand weathering as well as the ferro-
magnesian minerals. 


Microscopic description.—The thin section of this rock under the 
microscope shows the presence of the following minerals named in their 
probable order of formation: black iron ores, olivine, hypersthene, augite 
(probably diallage), plagioclase, quite basic varying from labradorite to 
anorthite; and hornblende. The following secondary minerals are pres-
ent: epidote, zoisite, uralitic hornblende, chlorite, sphene kaolin, calcite, 
and a small amount of quartz. The texture of the rock is somewhat 
peculiar in that it has characteristics of both gabbro and diabase, 
with those of gabbro probably predominating. The large hornblende 
phenocrysts are seen to be veritable sponges filled with grains, anhedra 
and crystals of the other minerals giving a typical poikilitic t.exture. 
The groundmass of the rock presents long lath-shaped feldspars and has 
a decided pilotaxitic structure. In some sections there is a remarkable 
scarcity of black iron ores, while in others they are numerous and large, 
suggesting more or less segregation of the ores. Some sections show a 
decided flow structure in that the minerals manifest 'a tendency to have 
their longer diameters oriented in the same direction. 


The hornblende has more of a brownish tinge than the regular horn-
blende of the diorite. Aside from this, it possesses no noteworthy 
optical peculiarities. The phenocrysts are large, at times 1 or 2 cm. 
long and 1 to 1.5 cm. wide, and are irregular in outline, the edges being 
nearly always ragged. The order of arrangement of the minerals held 
as inclusions in the hornblende seems to be as follows: olivine is included 
in the hypersthene, and this, together with augite and plagioclase 
grains and crystals is engulfed in the hornblende.
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The hypersthene seems in part to he older than the monoclinic 
pyroxene and in part contemporaiieous with it. Hypersthene is found 
enclosing olivine which is clearly older than either of the pyroxenes, 
but was not seen in this relation to the augite. Again, there is at times 
a well-defined intergrowth between the two pyroxenes. 


The feldspars occurring in the groundmass are in elongated, fairly 
well-formed, lath-shaped crystals, while those poikilitically included 
in the hornblende tend to be stouter and do not have such good crystal 
outlines. Measurements by the Michel-Levy method showed the 
feldspar to be rather basic, varying from labradorite to anorthite, 
the greater part being medium to basic labradorite. 


The augite is probably the diallage variety. It is light greenish. brown 
and pOssesses no marked pleochroism. In age it is younger than the 
feldspar in which it occurs and seems to fill up the interstices between 
the feldspar crystals. It occurs in irregular grains or masses rather 
than in well-formed crystals and is the predominant ferromagnesian 
mineral of the rock. 


Chemical analysis and classification.-A number of* chips from the 
freshest portions of this rock were taken for chemical analysis and gave 
the results shown in column No. 1 below. The other analyses are of 
gabbro from various parts of the world. They are taken from Rosen-
busch's Elemente Gesteinslehre 5 and are given for comparison with the 
rock in question. 


CHEMICAL ANALYSIS OF HORNBLENDE GABBRO. 


3*	 4*!	 5t	 6t	 7*	 8* 


	


SiO" ------------ -44.54	 49.90	 49.15 1 4685 1 48.11	 46.96 '39.84	 45.11 


	


Al203-----------. 20.72	 16.04	 21.90	 19.72	 14.74	 14.13 I 19 71	 19.67 
-	 - 


	


}e203----------5.84	 7.81	 6.90	 3.22	 2.54	 0.76	 7.73	 4.32 


	


FeO- - ------ - ---- - - 7 30 - ---- ---- ----454	 799	 11.85	 14.95	 8.89	 8.57 


	


MgO -5.56	 10.08	 3.03	 7 75	 5.10	 15.97	 7.33	 5.65 


- 


	


CaO ------------1.67	 14.48	 8.22	 13.10	 6.72	 2.32	 13.52	 10.45 
Na20--------- 


---------- 


-- - 2 


	


1.49	 1.69	 3.83	 1.56	 2.92	 0.35	 1.59	 3.87 


	


R2O---0.24	 0.55	 1.61	 0.09	 1.92	 1.68	 0.53	 0.64 


	


0.38	 1.46 } 1.92 }o.s	 ?	 ?:	 } 0.86 


	


Ti02-------------0 40 ---------- ---0.18 -----------3.17	 0.62	 0.08	 0.21 


	


P205 ----- ------------------------ ---0.33 -----------0.44	 0.03	 tr	 0.25 
-- - -- - - - 


	


MnO-------------0.17 -------0.19	 0.93	 tr 


BaO- ----------- 
------------0.03 ---------------0.04 


S --- --------------- - 0.19 -----------I----------0.07
-------------- 


	


0.13	 0.33 


	


100.13	 102.01	 101.31	 100.84.	 100.08	 100.07 


* H. Rosenbusch, Elements der Gesteinslehre (2d Ed., 1901) P. 155. 
F. W. Clarke, Analyses of Rocks from the Laboratory of the U. S. Geologi-


cal Survey, 1880 to 1903. Bull. No. 228 U S. Geological St.irvey (1904) : 69. 
F. W. Clarke. Op. Cit. 95. 


1. Hornblende gabbro. near St. Peter's church, Rowan Co., N C. 
2 Gabbro, Holiniuhle bei Penig, Sachsen. 
3. Hornblendegabhro, St. Louis-Fluss bei, Duluth, Minn. 
4. Hypersthenegabbro, Durchschnitt von 15 Handstucken, Baltimore, Md. 
5. Gabbro. Limestone Cove, Unicoi Co., Tenn. 
6. Granulitic Hypersthene gahbro, Minn. 
7. Hornblendegabbro, Pavone hei Ivrea, Piedmont, 
8. Hornhlendegabhro, Lindenfels, Odenwald. 


 a. Elemente Gesteinslehre. H. Rosenbusch (2d ed, 1901): 155.


I-
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Analysis No. 1 was made in the chemical laboratories of the Uni-
versity of North Carolina by Prof. A. S. Wheeler, from material repre-
senting the typical gabbro near St. Peter's church. With this analysis 
there are presented seven analyses (Nos. 2-8) of typical hornblénde-
bearing gabbros, representing rocks of this type fro.m various parts of 
the world. 


By comparing this group of analyses with that of the Gold Hill rock, 
it will be seen that the latter rock falls naturally into this group. 
Its petrographic features also agree well with those of the hornblende-
bearing gabbros. It is therefore classified as a hornblende gabbro. 
The rock also appears to be allied with both the gabbro and the 
diabases, and could probably be classified under either group. The 
resemblances to the gabbros seem to predominate slightly over those 
to the diabases. The fact that the rock contains hypersthene in con- 
siderable quantity, shows some tendency toward the norites; but, 
since the monoclinic pyroxene is present in larger amount, it is not 
so regarded. A somewhat. similar rock has been described by Dr. 
Watson 23 as follows: 


"Microscopic study of thin sections of the rock show it to be a norite 
containing much biotite composed of monoclinic and . orthorhombic 
pyroxenes, largely hypersthene, plagioclase, a little orthoclase, some 
hornblende, a sprinkling of quartz and titaniferoiis magnetite. 


"The texture is intermediate between typical ophitic and granitic with 
a stronger tendency toward the former or diabasic texture. Hyper-
sthene is in massive, irregular individuals without definite crystal outline, 
displaying the usual cleavage and strong pleochroism. . The remaining 
pyroxene is non-pleochroic and of very pale greenish color by polarized 
light. * * * Many deep brown, strongly pleochroic plates of 
biotite are distributed through the thin section. * * * Abundant 
small grains and crystals of black iron oxide form inclusions in the 
pyroxene, biotite, and feldspar. Plagioclase is abundant and is. of the 
usual kind in such rocks, forming stout laths which in many instances 
display beautiful zonal structure." 


The rock thus described occurs as an intrusive in the same diorite mass 
about twenty-five miles northwest of the area included within the Gold 
Hill District. Except for the presence of bioite, a hand specimen 
from one locality could hardly be distinguished from one of the other. 


THE ALTERED GABBRO. 


Macroscopic description.—In the hand specimen, this rock presents 
a decided greenish gray color, and in texture varies from medium fine 


"Watson, Thos. L., Laney, F. B., and Merrill, Geo. P., Building and ornamental stones of North 
Carolina. North Carolina Geol. Survey, Bull. 2., p. 121 et seq.	 .
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grain in which crystals. of the component minerals are distinguished 
only upon close examination, to a coarse-grained rock in which fair 
sized hornblende crystals are prominent. The color of the coarser 
variety is generally darker than that of the finer. In the field the finer 
facies, that occurring in the large dike northeast of Corinth church, 
upon a casual examination resembles to a certain extent a diorite, 
but the color is lighter gray with a more decided yellowish or greenish 
tinge. The coarser facies, that found in the dikes near Bringles Ferry, 
would not be confused with diorite. 


Microscopic description.—The microscope fails to reveal anything 
very definite as to the original mineralogical composition of the rock. 
Alteration has been so complete that few of the original constituents 
of the rock remain. It consists of a groundmass made up of zoisite, 
epidote, stringy alteration products of the feldspar in which are imbed-
ded numerous irregular, ragged crystals of uralitic hornblende, and 
patchy areas of badly altered pyroxenes, with probably both orthorhom-
bic and monoclinic varieties present. The alterations are typically those 
of sausuritization and the rock is therefore regarded as a saussuritized 
gahhro.


DIABASE. 


The most widely distributed dike rock of the district is diabase. It 
occurs in all parts of the area, is found cutting all the other formations, 
and is therefore regarded as the youngest of all rocks of the region. 
There are two distinct types: one, the ordinary dense, fine-grained 
diabase, the other highly porphyritic and apparently older than the 
former. The first mentioned facies is similar in every respect to the 
Triassic diabase and is regarded as of Triassic age. The latter has a 
similar groundmass possibly of finer texture, in which are thickly scat-
tered long, narrow feldspar phenocrysts, which give the rock a decided 
porphyritic appearance, which closely resembles "Labradorite por-
phyrite." This type of the rock, from its general field relations, seems 
to be older than the ordinary diabase. It occurs only in narrow dikes, 
never, in this area, more than one hundred feet in width, and 
has a limited distribution. It is well exposed along the Gold Hill-
Salisbury road about one fourth mile southeast of the Peddler's 
store. At this point a large dike is crossed by the wagon road and 
numerous boulders of the typical rock may be found along the trend 
or the dike. This dike occurs at the contact between the slate forma-
tion and the greenstone. Other good boulder exposures occur along the 
County Line road about one mile west of the Whitney Company's 
mine. This locality is in the general trend of the dike at the above
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mentioned place and many small outcrops are met with between the 
two localities. This type of rock was not found in the slate area. 


The ordinary diabase is a dense, .fine-grained, dark gray rock, the 
texture being so close and the •compönent minerals so small that one 
can distinguish very little of its character with the unaided eye. Its 
characteristic occurrence in the district is as rounded boulders, which 
are distributed over the surface as it were in long, narrow bands. These 
boulders are ceedingly tough and resist weathering as well as any 
other rock in the district. It weathers into a deep rust-red clay, plastic 
and with little grit. The dikes are always narrow, but have such distri-
bution that no considerable area is free of them. They always follow 
one of the numerous systems of joints, the greater number having a 
northeast trend. They produce no contact effects whatever upon the 
rocks which they cut, but may have some relation to the ore deposits 
in which they frequently occur, the prospectors always regarding them 
as good omens. 


Microscopic description.—The fresh diabase of the finer-grained 
facies shows under the microscopic the following minerals named in 
order of their probable formation: black iron ores, olivine, plagioclase 
in narrow laths, augite, and hornblende. The texture is typically 
ophitic and the feldspar laths show no tendency toward parallel orient-
ation.	 . 


The ores are plentiful and lie imbedded in the .ferromagnesian miner- 
als or around their borders.. They are usually small and at times show 
a white border, probably leucoxene. 


Olivine has its usual development and is fresh, except the serpen- 
tinization along the fractures. It is present in good sized grains, not 
in regular crystal forms, and is widely scattered throughout the rock. 
It is sometimes imbedded in the pyroxene. 


Augite is light brown with a greenish tinge and is not strongly pie-
ochroic, basal sections showing good pyroxene cleavage. The mineral 
holds the laths- of feldspar in the usual ophitic structure and presents 
only the usual optical phenomena. It shows more or less alteration 
to green hornblende in the freshest rocks, and in those more extensively 
weathered, is entirely replaced by this mineral. The alteration is 
generally marked by the separation of numerous grains of black ore. 


Feldspars occur in long, narrow laths and show medium to broad 
twinning lamell. A few were measured according to the Michel-
Levy method and found to correspond to medium to basic labradorite. 


The hornblende has the usual green color and is strongly pleochroic. 
The crystals do not have good outlines and when seen in prismatic 
sections always present ragged or -"frayed out" edges in which are
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scattered numerous grains of the black ores. This mineral is probably 
of secondary origin and was derived from the original pyroxene. The 
usual alteration products, epidote, zoisite, chlorite, calcite, and quartz, 
are present in amounts which vary in proportion to the freshness of the 
rock. 


The porphyritic facies presented under the microscope essentially 
the same minerals as the rocks just described. The feldspars are in 
two generations, large lath-shaped crystals occurring as phenocrysts, 
and very small ones as little laths in the groundmass. The pheno-
crysts were all badly altered and could not be satisfactorily determined. 
Some of the freshest ones were measured and found to correspond to 
labradorite. The groundmass is very fine grained, being scarcely 
more than a mosaic of feldspar laths and green hornblende, little of. 
the original pyroxene remaining. The usual alteration products are 
present and, aside from the large feldspar phenocrysts, the rock presents 
no unusual features.







CHAPTER IV. 


STRUCTURE. 


The structure of the Gold Hill district is complicated, and on account 
of the great amount of residual rock decay is difficult to interpret. 
Jointing, folding, faulting and metamorphism are all well developed, but 
the folding and faulting are both very much obscured by the rock decay. 
Jointing, however, has not been so obscured and is one of the most evi-
dent structural features of the district. 


The greenstone, diorite, and granite areas are, for the most part, 
reasonably massive, but closely jointed, and only locally present mashed 
or schistos€. facies. It was not possible to work out the structure very 
satisfactorily for these formations; Jointing is closely spaced and 
prominent, and many of the joint surfaces are beautifully slicken-sided, 
but no important or well-defined faults were located. By observation 
on the dikes and along contacts between the different members of this 
portion of the area, the relative ages of the different rocks were made 
out as follows: greenstone, diorite, and granite. The older formations 
show more clearly the effect of metamorphism. 


The slate series presents entirely different structural phenomena, 
and has been possible to work out to a limited degree a plausible 
structure for these rocks. The series is separated from the plutonic rocks 
by a great fault of undetermined throw—the Gold Hill fault. Con-
temporaneous with the development of this major fault., there was 
formed a'series of minor and parallel faults, and it is in this fault zone 
that the ore deposits have been developed. In addition to the Gold 
Hill fault, there was found another important fault, the magnitude 
of which could not be satisfactorily determined. It occurs along the 
east side of Flat Swamp Ridge and has a linear extent of four or five 
miles in the Gold Hill district, and is known to extend several miles 
northeastward beyond its borders. In addition to these two main 
faults, the series as a whole has been rather closely folded and many 
small and minor faults have been developed. Near the contact with 
the igneous rocks, the folding has been close and the dynamic meta-
morphism intense, and in this vicinity the tuffs and slates have been 
altered more or less completely into schists. As the distance 
from this contact increases, there is a marked decrease in folding and 
schistosity and the formation becomes reasonably massive except for 
the jointing. The different structural features of the district will now 
be taken up and discussed in detail. 


5
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FOLDING. 


As has been stated, it was possible to work out the structural phe-
nomena of the district only in the slate series. These rocks with the 
exception of those in the immediate vicinity of the western contact 
have suffered comparatively little dynamic metamorphism, and for 
the most part are reasonably massive. The whole series has been 
thrown into a series of rather closely compressed folds, probably either 
isoclinal or monoclinal, the axes of which have an approximate north 
250_300 east trend and a steep northwest dip. This folding is much 
closer and the resulting metamorphism much more intense in the 
vicinity of the Gold Hill fault than in any other portion of the district, 
and the nature of the folding in this portion of the area has been exceed-
ingly difficult to interpret. At first it was thought that the schistosity 
corresponded to the bedding planes of the rocks, but later it was found 
that in many places there is a great discordance between the two. 
After much study in the laboratory, and a subsequent examination 
of the rocks in the field, it was decided that the most plausible inter-
pretation is that stated above—closely compressed folds. With this 
theory in view, several traverses were made across the slate area, and 
it was found that the recurring beds of .tuffaceous materials which are 
for the most part reasonably massive, probably occupy the crests or the 
troughs of these folds. The areas intervening between these would thus 
occupy the limbs of the folds, and be in a position to suffer the greatest 
amount of metamorphism. 


As distance from the contact with the igneous rocks increases, the 
folding becomes less and less prominent, and along the extreme eastern 
edge of the area studied, the rocks are massive and present little or 
no important effects of dynamic metamorphism. A traverse of be-
tween twenty and thirty miles beyond the confines of the area 
mapped, showed that the intensity of the folding continued to decrease. 
In many places the strata were practically horizontal. The traverse, 
however, was not continued across the entire formation, which has a 
width of from forty to fifty miles, and it is impossible to state what 
the broader . features of the folding are. It is believed, however, that 
the slate formation has yielded to the. deforming forces as a unit and 
that the minor features above noticed are applicable on a large scale 
to the formation as a whole. It also seems possible that the formation 
may be regarded as a large synclinoriurn upon which are imposed the 
faulting and minor folding above discussed. Only a small portion of 
the whole slate formation is included in the limits of the map herein 
presented, indeed, so small a portion that no general conclusion appli-
cable to the formation as a whole can be drawn and the theories pre-
sented are therefore offered only as probabilities.
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JOINTING. 


One of the most noticeable features of the Piedmont Plateau is the 
great number of joints. These joints, while well distributed throughout 
the whole 360 degrees of the circle, show a decided preference for certain 
directions and are thus as it were grouped around three main directions. 
Out of a total of 141 measurements of the joints scattered throughout 
the whole of the Piedmont Plateau region, Dr. Watson 14 found that 
they could be roughly grouped as follows: 


Total number of joints that strike north 100__800 east, 61. Total 
number of joints that strike north 10°-70° west, 52. Total number of joints 
that strike north and south, 18. Total number of joints that strike 
east and west, 10. Similar measurements of the trend of basic dikes 
in the same region give the following group: Total number of dikes 
with strike north 10°-50 0 west, 20. Total number of dikes with strike 
north 20°-40° east, 21. Total number of dikes with strike north and 
south, 6. Total number of dikes with strike east and west, 1. Thus 
while a slight majority of the joints have a northeast strike, the dikes 
appear to be about equally divided between northeast and northwest 
quadrants. East and west, and north and south trending joints and 
dikes are rare. In the above observations the dip of the joint planes 
receives no attention, but in the study of the Gold Hill district both 
trend and dip were carefully noted.	 - 


In the slate formation there are not so many joints with northeast 
trend as there are in other portion's of the district. It will be remem-
bered that the strike of the schistosity in this portion of the district 
has a trend of north 25°-30° east, and it is probable that the joint-
producing force was able to relieve itself along the planes of schistosity, 
and thus produce only a few joints trending in this direction. The 
strike of the prominent joint systems of the different formations has 
been plotted. (Plate IX.) This was done to show graphically, if 
possible, whether or not the different formations might in each have 
a system of joints differing in the average strike from those of the others. 


In the near proximity of the Gold Hill fault line, the jointing is so 
prominent and so many , of the joint planes have slicken-sided surfaces 
that not only was the strike plotted, but also the dip. This was done 
by projecting both dip and strike upon the faces of a cube orientated 
in a definite position. (Plate X.) The object of this is to show 
graphically the great number and irregular shape of the blocks pro-
duced by the various joint systems, and if possible to show the effect 
that a displacement along any one of these planes might have upon the 


24Building and ornamental stones of North Carolina, Thomas L. Watson, F. B. Laney and Geo. P. 
Merrill, North,Carolina Geol. Survey, Bull. No. 2, 1906 pp. 184-185.
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ore-bearing veins. In making the figures only the important joints 
were plotted and in a majority of cases the surfaces of the joint planes 
were slicken-sided and many of them were definite fault planes. Only 
those in the immediate vicinity of the mine were plotted. 


FAULTING. 


Numerous insignificant dislocations occur in nearly all portions of 
the district. These with few exceptions, as far as noted, never amount 
to more than a few feet, and are probably only the adjustments due to 
the folding of the region and are not of any great structural importance. 
Iii the mine workings, especially those of the Union Copper Mine, there 
are a few "offsets" in the vein due to faulting, but from as close observa-
tion as it was possible to make of these specific instances it is believed 
that while the fractures are true faults they occurred prior to the min- 
eralization. 


In addition to the minor faults above mentioned, there are believed 
to exist two faults of considerable magnitude. One of these is the 
Gold Hill fault and contemporaneous with its development there was 
formed the zone of minor faults, in the vicinity of Gold Hill. This 
supposed fault has had, it is believed, a most important effect upon 
the development of the ore deposits and also upon the relations of the 
different formations to each other and upon the general physiography 
of the district. It marks the western Contact of the slate series. It 
is only after a very close and detailed study of this contact that the 
fault is admitted, every other theory to account for the conditions 
as they exist having failed. This fault extends through the entire 
district with an approximate trend of north 15° east. It enters the 
district from the southeast near the confluence. of Little Buffalo Creek 
and Buffalo Creek and passes out about one-quarter of a mile northwest 
of the mouth of Second Creek. A straight line drawn between these two 
points would mark approximately the contact of the slate formation On 
the east, with the greenstone and the granite on the west. This line 
would also very nearly mark the courses of Little Buffalo Creek which 
flows southwest and Reedy Branch which flows northeast. Both 
these streams lie a short distance to the east of the line of contact, but 
flow approximately parallel to it. In no place was the actual contact 
between the formations the actual fault plane visible. Everything 
at or near this line is so deeply buried beneath the residual rock 
decay, that it was impossible to find the different formations in actual 
contact. It is, therefore, only upon secondary evidence that the 
existence of this fault was determined. This will now be stated and 
discussed.
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THE STRIKE OF THE PROMINENT JOINT SYSTEMS OF THE GOLD HILL DISTRICT SHOWN GRAPHICALLY.
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DIP AND STRIKE OF THE JOINTING SYSTEMS IN VICINITY OF THE GOLD HILL FAULT PROJECTED UPON THE FACES OF A CUBE.
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1. The relation of the slate series to the granite and greenstone. 
The granite clearly cuts the dip and strike of both the bedding and 
schistosity of the slates. This precludes the assumption that the gran-
ite is older than the basement upon which the slate series was deposited. 
The granite is clearly younger than the slates in that they have suffered 
a period of dynamic metamorphism that the granite has not. The 
greenstone is certainly older than the granite. This relationship has 
been discussed, in detail in another place (p. 55). 


2. The absence of thermo-metamorphism in the slate series at the 
granite contact. If the granite had been intruded into the slates, this 
contact should be marked by more or less thermo-metamorphism. Noth-
ing of this kind was noted. 


3. The absence of granite and aplitic dikes in slates near the granite 
contact. The granite is clearly intrusive into the greenstone and 
diorite, and these formations present numerous granitic dikes near the 
contact with the granite. ' A very careful search was made along the 
entire length of the granite and slate contact, and not a single granite 
dike of any type was found in the slate area. 


4. Actual faults observed in the mines with strikes approximately 
parallel to this line of contact. In trend these minor fault planes always 
cu,t the schistosity of the slates at an acute angle. 


5. The very prominently developed system of joints with a trend 
approximately parallel to this line of contact, many of which have 
slicken-sided surfaces. In point of age these joints are assumed to be 
contemporaneous with the development of the fault zone. 


6. The' fact that within the district the streams near this line flow 
parallel to it and do not follow the schistosity as they do farther away 
from the contact. If there had been faulting attended by the forma-
tion of a zone of brecciation, this zone must necessarily have been 
more easily eroded than the unbroken rocks. The streams would con-
sequently find favorable ground along this line in which to work, but 
in the territory more remote their courses would be controlled by the 
hard and soft layers in the formation, and they would thus tend 
to follow the schistosity. The streams above mentioned, Reedy Branch 
and Little BuffalO Creek, follow this line of contact and flow across the 
schistosity at an acute angle and entirely regardless of the hard and 
soft beds of the formation. The slate formation is a volcano-sedimentary 
series, and the hard and soft beds were formed under conditions ap-
proximating ordinary sedimentation. The fact that this line of contact 
transgresses all beds alike, without any regard to hard or soft layers, 
is regarded as strong evidence in favor of the assumed fault. 


7. The relations of the streams to this line when it is produced beyond
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the district in both directions. The sketch map (P1. XI) is taken from 
a map of North Carolina published in 1892 by the North Carolina 
Geological Survey. An examination of this map will show that there 
have probably been some exceptional causes for the approximately 
straight line of Abbott's Creek, Reedy Branch, Little Buffalo Creek, 
Buffalo Creek and Rocky River. These stream courses taken together 
form a line at least 75 miles in length, and this line is really only an exten-
sion of the line of contact between the. slate series and the granite and 
greenstone. It seems hardly probable that Abbott's Creek. would 
have a course which cuts the schistosity of the slates at an acute angle 
while the other streams follow it, unless there had been some exceptional 
cause—something that would afford easier ground in which the stream 
could work. From a hasty examination of the country contiguous to 
Abbott's Creek, no such reason, unless it be faulting, appears to exist. 
A similar cause may have operated to account for the peculiar relation 
of Buffalo Creek to Rocky River. It seems possible that these streams 
may represent cases of stream capture, that perhaps at one time Buffalo 
Creek reached Rocky River through the channel now occupied by Bear 
Creek and at the same time made its way to the Yadkin by way of 
a roughly parallel course, now indicated by the small stream south 
of Bear Creek and just east of the elbow in Rocky River. Given these 
streams in the relation just mentioned and a smaller tributary working 
headward along the soft and easily eroded material that might be 
produced in a fault zone, and the phenomena now seen upon the map 
might easily result. 


8. The line of contact throughout its entire length is marked by 
numerous springs, while the region remote from it is not well supplied 
with them, nor is there such abundance of springs along the granite-
diorite contact. 


9. Continuous mineralization along this line of contact and its exten-
sion. By reference to map (P1. XII), it will be seen that a large number 
of mines lie close to the line formed by the extension of this line of 
contact. The majority of the ore deposits at these mines are described 
as fissure veins, either of mineralized quartz or as stringers of ore in 
fractured or splintered slate, and furthermore, they are described as 
having strike a few degrees east of north. It is not clear how a mere 
local cause could result in the formation of fissures or zones for mineral-
ization along a line something like 50 miles in length. Neither is it 
certain how such extensive mineralization could occur along a line of 
such great length simply as the result of local causes. 


It is realized that the facts above presented do not prove conclu-
sively that such fault exists, but the evidence seems to be strong enough
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MAP OF THE YADKIN AND ROCKY RIVERS AND THEIR TRIBUTARIES, SHOWING THE RELATION OF THE STREAMS TO THE GOLD HILL FAULT LINE WHEN IT IS PRODUCED BEYOND 
THE DISTRICT IN BOTH DIRECTIONS.
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to warrant such assumption. It is not possible to state definitely which 
is the down-throw and which is the up-throw of this fault. From obser-
vations as to the bade of the fault- plane in the minor parallel , faults 
in the mines and the appearance of the slicken-sided walls in such faults, 
it is believed that the northwest side is the up-throw. . This appears 
also plausible when we consider that the intrusion of. the great stocks 
,of diorite and granite must necessarily have had considerable effect 
upon the equilibrium of the crust in the vicinity of the intrusion. This 
could probably have been placed in adjustment by the down-sinking 
of an adjoining block. The magnitude of the fault as shown by the 
amount of dynamic metamorphism in its neighborhood and by the 
length. of the fault line, probably 75 miles all around, is great. The 
'steepness of the bade of this fault indicates that the stress relieved by 
it was far more nearly vertical than horizontal, and it seems logical 
that this vertical stress was produced by up-welling of the granite 
and diorite magmas into the upper portions of some great series of rocks, 
possibly the slates. After considering all these items, it is believed that 
the fault was caused by adjustment of equilibrium rendered necessary 
by intrusion of the diorite and the granite and that 'the portion to the 
southeast represents the down-throw side of the fault. 


The other fault occurs along the east side of Flat Swamp Ridge, and 
it seems probable that the steep eastern slope of this ridge is an escarp-
ment caused by the fault. Two principal reasons may be given for the 
assumption of this fault. The manner in which broad bands of rock which 
appear on the west side of the ridge are not repeated on the eastern 
side, which the structure indicates as' the corresponding limb of the 
syncline. It is hardly probable that such thick beds could pinch out 
so abruptly. The other reason is the great number of very closely 
spaced, north-trending joints in the slates just east of the ridge. These 
have a trend approximately .parallel with the fault. Conditions as 
they were observed seem to indicate that this is a thrust fault, the 
direction of thrust being from northwest to southeast. 


This fault appears to be of considerable magnitude, but there is no 
known means of determining even an approximation of the amount 
of thrust. The fault line is of considerable length. There is reasonable 
basis for assuming a length of 4 to 5 miles in the limits of the region 
mapped, and similar conditions are known to exist for a number of miles 
beyond the district to the northeast. 


By studying the trend of this fault line in its relation to the ore deposits 
at Gold Hill, it seems at least possible that it may extend southwestward 
until it reaches the Gold Hill fault. No very positive evidence for 
assuming this was found, and the statement is here made only as a 
possibility.
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IGNEOUS ACTIVITY. 
The relations of the various rocks of the northeast portion of the 


district; the greenstone, diorite, gabbro and granite, to each other has 
been discussed in detail in other places and needs no repetition here. 
Hence it will only be stated that there are probably represented in this 
portion of the district a period of lava outpouring, shown by the green-
stone; and three separate and distinct periods of intrusion, which, 
mentioned in the order of their occurrence are the diorite, the gabbro, 
and the granite. These were all followed by a later period of intrusion 
in which the diabase dikes were formed. This last period of igneous 
activity, believed to be of Triassic age, took place since the faulting 
and the development of the ore bodies (see p. 98), and represents the 
last period of such activity in the region. 


METAMORPHISM. 
The metamorphism of each type of rock has already been considered 


in detail in the chapter on the petrogrphy of the different rocks, but a 
short summary may not be out of place here. 


The contacts between the different intrusive igneous rocks are marked 
by only slight metamorphic effects. 


That portion of the slate series and the greenstones in the vicinity of 
the Gold Hill fault have suffered greater dynamic metamorphism than 
any other rocks in the district, but even this has not been intense 
enough to change rocks into typical schists. A prominent slaty cleav-
age has been developed entirely independent of, and often with an almost 
complete obliteration of . the original bedding planes. The amount of 
schistosity varies directly with the character of the rock. The softer 
beds of slate have been far more completely altered than the harder 
bands of tuffs and flow rocks with which they were interbedded. It ap-
pears that in the region of most intense metamorphism the slate bands 
were wholly within the zone of flowage, while the harder and firmer 
bands of tuff and flow rocks were in a zone of combined fracture and 
flowage. As distance from this fault zone increases the metamorphic 
effects gradually die out and the rocks, except on the limbs of the folds', 
become more and more massive. 


A very notable phenomenon, especially in the zones of mineraliza-
tion, is that of silicification. This is especially evident in the rocks in 
the Union Mine, and prominently at all other mines and prospects in 
the district. Tuffs and slates which normally contain from 50 per cent 
to 60 per cent of silica, have in the Union Mine so changed by this pro-
cess that they carry -from 80 per cent to 90 per cent of silica. This pro-
cess of silicification is believed to have been contemporaneous with the 
deposition of the ores, and also' to have been genetically connected with 
the intrusions of the great stocks of granite.
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CONDITIONS OF THE DEPOSITION OF THE SLATE 
SERIES. 


• This question has-been discussed in detail elsewhere (see p. 25) but 
it may be well to give a brief resume here. The series as a whole repre-
sents a period of volcanic activity in which quantities of rhyolitic and 
andesitic or dacitic lavas were thrown out, probably with considerable vio-
lence. The great period of volcanism was evidently made up of shorter 
periods of greater activity during which the tuffs were formed and the flows 
of rhyolite in the north end of the district and of andesite in the south 
took place. These were followed by periods of quiescence during which 
the beds of finer material were deposited. It seems probable that the 
region- was partly under water, possibly immediately off shore, and that 
the tuffs and finer materials were water-laid, and even possibly the 
flows took place under water. The period was one in which volcanic 
activity predominated .. This is evident from the constitution of the 
fine material as well as of the tuffs and flows. Even the so-called slates 
which in the field seem to be very similar to ordinary slates have a 
chemical composition which leads one to think they are for the-most 
part composed of fine andesitic ash with which is mixed varying amounts 
of land waste. This question has been discussed in detail in another 
place. (pp. 28, 41).	 - 


The center of volcanic activity and the location of the land may have 
been only a short distance east of the Gold Hill district. From numer-
ous accounts, it is known that this region contains a far more extensive 
development of ancient lavas than the district under consideration. 25 


GEOLOGICAL HISTORY. 
The relative ages of the slate and greenstone members of the Gold 


Hill series can not be definitely stated from the information at present 
in hand. It seems possible they were both deposited under somewhat 
similar conditions. They each contain lava flows and tuffaceous beds. 
The slates certainly, and the greenstone, in part, probably contain 
varying amounts of land waste. The tuffs, flows, breccias, and finer 
sediments show that in each case there were violent outbursts of volcanic 
activity, followed by extrusion of lavas, and then probably a longer 
period of quiescence, in which the materials furnished were made 
up to a greater or less extent of sediments derived from the land. 
The basement upon which each was deposited is unknown, and the 
geological age of both has not been determined. The slate series is 
mentioned in the literature as probably of pre-Cambrian 21 age, and 
has been called Algonkian. Ebenezer Emmons 27 regarded the slates 


'The distribution of ancient volcanic rocks along the Eastern border of the United States, Geo. 
H. Williams, Jour. of Geol.. Vol. 2, PP. 27-29. 


26Gold deposits of North Carolina, H. B. C. Nitze and H. B. Hanna, North Carolina Geol. Survey, 
Bull. 3, 1896, p. 37. 


'Geological Report of the Midland countiesof North Carolina, Ebenezer Emmons, 1856, p. 41 et seq.
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as belonging to his Taconic system, and placed them as the lowest 
members of the Paleozoic. At the present time the information upon 
which to base a definite determination is still lacking. They are re-
garded by Arthur Keith" of the U. S. Geological Survey, as probably 
of pre-Cambrian age. There is no way, as far as present information 
goes, to determine the age of the greenstone. Its general character, 
the alternation of flows and tuffs, and the somewhat similar nature of 
the lava, lead to the conclusion that it is contemporaneous with the 
slate series and belongs to the same great period of volcanic activity. 
As to whether it is older or younger than the slates no definite state-
ments can be mad, but it is believed that it lies on the up-throw side 
of the Gold Hill fault and is therefore possibly older than the slates. 
After the greenstone and slates were formed, there followed a long 
period of mountain building and erosion, and of numerous oscillations 
of the land, lasting possibly through the Paleozoic era. During all 
this time the land was continuously above the sea, and undergoing 
erosion. 


At some period since the building up of the slates and the greenstones, 
and also, probably, since the time of folding and development of schis-
tosity, they were intruded by great masses of diorite, with an attendant 
set of diorite dikes quite prominent in the greenstone. Following the 
diorite there came in great stocks of granite with numerous granite and 
quartz-porphyry dikes. Later there came numerous diorite and gabbro 
dikes which are now found cutting both diorite and granite. These 
periods of intrusion were followed by the development of the Gold Hill 
fault zone and the deposition of the ores. 'The last and final igneous 
and structual activity was the intrusion of the diabase dikes, probably 
during Triassic time. 


To summarize the geological history of the region comprises the fol-
lowing events: 


1. Building up of the greenstones and the slates. 
2. Folding and development of large part of the schistosity. 
3. Intrusion of the diorite. 
4. Intrusion of the granite. 
5. Intrusion of the younger diorite dikes. 
6. Intrusion of the gabbro dikes. 
7. Formation of Gold Hill fault zone. 
8. Development of the ore deposits. 
9. Intrusion of the diabase dikes. 


10. Continuous erosion to present time. 


23Personal communication to the writer, 1908.







CHAPTER V. 


PHYSIOGRAPHY. 


The Gold Hill mining district lies wholly within the Piedmont 
Plateau. Its eastern boundary is about 35 miles northwest of the east-
ern limits of this physiographic province. In a general way it presents 
the surface features common to this portion of the plateau. The topog-
raphy is mature and the hills well rounded. The rocks are deeply de-
cayed—oftentimes to a depth of 100 feet, and exposures are by no means 
plentiful, being confined for the most part to the stream beds and the 
steeper hill slopes. Streams are numerous, and heavily laden with sedi-
ment and the relief in general is much subdued. In only two localities 
within the district is it well marked, the north end of Gold Hill Ridge 
and the Beaver Hills. The former is in the extreme northeast end of 
the district while the latter are in the southwest. 


Surface features.—The most prominent topographic feature of 
the area is a low, fiat-topped ridge extending from about one mile south-
west of Gold Hill in a northeasterly direction to several miles beyond 
the Yadkin River. This ridge reaches its greatest elevation at Gold 
Hill, but at this point the slopes are so very gentle that the village 
hardly appears to be. on a ridge at all. In both the northeast and the 
southwest portions of the area the relief is much more pronounced. 
In the northeast the ridge is known as Flat Swamp Mountain and rises 
abruptly to an elevation of about 250 feet above the flood-plain of the 
Yadkin River. In the southwest end of the area the topography is very 
different. Instead of a single ridge there is a series of well-rounded 
hills, the Beaver Hills. The stream courses in this portion of the 
district are irregular as to direction and are apparently controlled by 
the great diorite mass which seems to have resisted weathering some-
what better than the granite and greenstone. It is true, however, that 
the more massive portions of the greenstone near Five Pines form prob-
ably the most prominent relief in the whole southwestern portion of 
the area. This prominent relief is also characteristic of the massive 
portion of the same rock where it is crossed by Buffalo Creek and is 
well exhibited in the vicinity of Barringer's mill. (See P1. I.) 


Between the Union Mine and the mines of the Whitney Company, 
there is a rather prominent depression which marks the termination 
of Flat Swamp Ridge (probably best called Gold Hill Ridge) and the 
beginning of the Beaver Hills. This depression or notch is prominent
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both to the north and to the south of the Whitney Company's mines. 
In the former direction it forms the valley of Reedy Branch and south-
ward it is the valley of Little Buffalo Creek. This line of the two 
valleys besides being a well-defined lowland follows closely the fault 
contact between the slates and the granite to the north, and the slates 
and greenstone to the south. 
• It seems clear that Flat Swamp Ridge owes its origin to rocks massive 
in character which have resisted erosion better than those of the sur-
rounding country. These consist, for the most part, of silicified tuffs 
and breccias together with rhyolitic flows. The long ridge which lies 
to the east, of Buffalo Creek is similar to Flat Swamp Ridge and consists 
of tuffs more or less silicified, and volcanic flows, which seem to be 
andesitic in character rather than rhyolitic. Thus it appears that in 
this portion of the area there is a decided tendency on the part of the 
tuff beds to form the hills and ridges. The Beaver Hills are made up 
for the most part of the more massive phases of the greenstone and 
probably owe their origin to the usual action of erosion 


Drainage.—The streams of the northwest. half of the area have a 
general northeast course while those of the southeast half flow toward 
the southeast. The streams in the slate area have a decided tendency 
to flow in the direction of the, strike of rock, and seem to have carved 
out their valleys in the softer beds of the formation. There are two 
notable exceptions to this, Reedy Branch, which flows nearly north 
along the granite-slate contact, and Little Buffalo Creek, flowing a 
few degrees west of south into Buffalo Creek which after the junction 
of the two streams continues in the direction of the smaller creek. Both 
these streams cut across the strike of the rocks at acute angles and find 
attractive conditions for valley making in the much broken and mashed 
rocks along the Gold Hill fault line. 


The great master-stream of the area, the Yadkin River, holds its 
general southeast course and cuts across Flat Swamp Ridge nearly 
at right angles, making only a narrow V-shaped gap through the ridge, 
with narrows and rapids marking the location of the harder and less 
easily eroded beds. It is interesting to note the relations of Little Bear 
Creek to Buffalo Creek. This stream, after flowing southwest practi- 
cally parallel with Little Buffalo for a distance of perhaps six miles, 
to a point directly in the line of flow of Buffalo Creek, makes a right angle 
turn and assumes, as it were, the course of Buffalo Creek, and flows 
on southeastward into Rocky River. This has the appearance of a 
case of stream capture, but there is not sufficient evidence at hand to 
warrant a definite statement regarding it. By referring to the sketch 
(P1. XI) it is clear that Buffalo Creek continues its southwest course
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until it meets Rocky River, which has repeated the phenomena of the 
former creek and, after the confluence of the two streams, Rocky River 
continues the southwest course for a distance of 12 to 15 miles where 
it makes an acute-angled turn to the northeast and then flows on into 
the Yadkin. It is very interesting to note that the map from which 
the sketch was made - shows a small stream bearing exactly the same 
relation to Rocky River at the point where it turns to the southwest, 
that Little Bear Creek bears to Buffalo Creek. It will also be noted 
that Abbott's Creek is almost a direct continuation of this fault-line. 
There may he at least two explanations of this abnormality of the 
drainage—the strike of the slate beds or the influence of faulting which 
might produce more or less brecciation, and would necessarily form a 
zone more readily eroded than the massive beds. That these south-
west flowing streams do not follow the strike of 1he slate is shown by the 
fact that the minor streams, (Panther Creek, for example,) which do 
follow the strike have a more eastward trend than the streams in ques-
tion. Also the strike of the slates varies from N. 200 E. to N. 60° E. 
and there is no such variation of direction in case of the Buffalo-Reedy 
Branch combination in the area studied. Thus it seems that the 
influence, of a possible fault in the determination of these stream courses 
is plausible. It is not intended to maintain that the apparently abnor-
mal courses of Abbott's Creek and Rocky River are due to the influence 
of a fault, but it is interesting to note that these streams have practi-
cally a straight course for about 75 miles and that the line of the two 
streams is only a direct continuation of the course followed by Reedy 
Branch and Buffalo Creek. 


Thus by summing up the drainage, we have two main classes of 
streams in the area—antecedent and consequent, the Yadkin. River 
being the antecedent stream holding its general southeast course irre-
spective of structure and rock variation. All the other streams fall into 
the class of consequent streams, but this class probably includes two 
varieties of consequent streams; those that owe their course to the 
nature of the rock—kind of rock over which they flow—such streams 
as Panther Creek, Second Creek, and those whose courses may possibly 
have been determined by some structural feature-faulting. This varia-
tion may be said to be represented by. the Buffalo Creek-Reedy Branch 
combination.







CHAPTER VI. 


THE ORES AND MINES OF THE DISTRICT. 


HISTORICAL INTRODUCTION. 
The earliest mining undertaken within the Gold Hill District was for 


gold, but as the mine workings increased in depth, the sulphide ores 
were reached which carried copper as well as gold. These two metals, 
with which occurs a little silver, are the objects sought by the present 
day miners. (See P1. XII.) 


Gold was first discovered within this district at the Barringer Mine 
prior to 1824,29 but the country lying to the southwest and southeast 
had been the seat of gold mining since the beginning of the century. 
This mining began at the Reed Mine which lies only a few miles from 
the southwest limits of the map. The first authenticated discovery 
of gold in North Carolina occurred here in the year 1799, at which date 
a nugget weighing 3/ pounds avoirdupois was picked up in the bed of 
Meadow Creek on the plantation of Joel Reed. Further search resulted 
in the discovery of a number of large nuggets, the largest of which 
weighed 28 pounds avoirdupois. Fourteen large nuggets found at this. 
mine between the above date and 1835 aggregated a total weight of 
11 53/ pounds avoirdupois. 


With the discoveries at the Reed Mine, active prospecting began and 
spread throughout the whole surrounding country, although confined 
for the most part, to the slate area which was found to be more promis-
ing. Indeed at a very early date in the century the slate formation 
was known as the "Gold Country." Denison Olmsted 31 writing in 
1824, says: 


"They (the gold mines) are situated in the southern part of the State, 
not far from the borders of South Carolina and somewhat west of the 
center. Through the Gold Country flows the river Peedee, (Yadkin) 
receiving within the same district two considerable streams, namely; 
Rocky River from the south and T5wharee River from the North. 
* * * The Gold Country is spread over a space of not less than 
1,000 miles. * * * From a point taken eight miles west by south 
of the Uwharee, with a radius of 18 miles, describe a circle—it will 
include most of the county of Montgomery, the northern part of 
Anson, the northeastern corner of Mecklenburg, Cabarrus as far as 


29A report on the Geology of North Carolina, Denison Olmsted, Raleigh, 1824, p. 34. 
8001msted, Denison; Report on the geology of North Carolina, v. 1, p. 33.
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a little west of Concord, and the corners of Rowan, Davidson and 
Randolph. * * * In almost any part of this region gold in greater 
or less abundance, may be found at or near the surface of the ground." 


The area just described includes all the Gold Hill District. The 
principal veins, those at Gold Hill, were not discovered until 1842.' 
The outcroppings were not prominent, and it is said that they were 
discovered by accident. Between the date of discovery and the begin-
ning of the Civil War, mining was carried on at Gold Hill with consider-
able profit and the place became widely known as a mining center, 
producing in this time it is said something like three million dollars. 


At the beginning of the war, the main shaft, the Randolph, was down 
to a depth of 700 feet and the richer portions of the vein for about 
1500 feet were worked out to a depth of about 350 feet. The upper, or 
oxidized portions of the vein were very rich and the gold was easily 
concentrated, amalgamating, it is said, very readily. The methods 
used in concentration were crude. The ore was first ground in a Chilian 
mill made of two large gFanite "runners" and a large granite "bed," 
and then washed through a system of wooden rockers. 


During this period of active mining a number of smaller mines and 
prospects were opened up at considerable profit. Among these are 
the Barnhardt, the Old Field the .McMackin (known as the Whitney 
mines), the Troutman and the Honeycutt mines. The three latter 
are said to have paid well until the upper portions of the veins were 
worked out. In these cases as at the Gold Hill Mine, the operators 
were unable to handle the ores satisfactorily as the depth increasedhnd'\,, 
the unaltered sulphides began to come in. Their methods of concén-
tration were too crude for ores. that did not amalgamate easily. The 
copper of the sulphide ores, of course, could not be saved by such proc-
esses and in general . received no attention. 


Until the discovery of the gold-bearing vein in situ at the Barringer 
Mine about 1824, all the gold was obtained from small placer workings 
along the streams. The methods of work were most primitive sluice-
boxes and log rockers. With the discovery of the gold bearing veins 
came the introduction of the Chilian mill or "gold grinders," as they 
were called, and these were still in use when the Civil War caused a 
cessation of all mining. 


The mines were not opened up again until some years after the close 
of the Civil War. When the work was resumed, better and more exten-
sive machinery was installed and attempts were made to save both 
gold and copper but with indifferent success. Apparently the operators 
very soon after the reopening, began to use the mines as speculating 


"Wheeler, J. H. Historical sketches o North Carolina, p. 64
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properties, and while probably, considerable legitimate and bona fide 
mining was carried on, the principal object was one of stock manipu-
lation. 


The earliest attempt at a geological study of the Gold Hill Mines was 
by Ebenezer Emmons in 1856.32 


He described in considerable detail the veins and ores and their manner 
of occurrence. He says: 


"The veins belong exclusively to a slate which has usually been 
regarded as a talcose slate. '' , * * All the slate, however, should be 
regarded as a 'clay slate, differing scarcely if at all, from the clay slate 
toward the Yadkin, or which is so common in Stanly County. It 
occupies, I believe, the same position, and is the same geologically. 
* * * The veins which carry gold are composed of quartz and 
quartziferous slate, and the suiphurets of iron and copper. Of these 
vein stones, the suiphuret of iron is the richest; the gold attaches 
itself to this mineral more freely than to the .sulphuret of copper. 
* * * The vein which represents the series belonging to Gold Hill 
is the Barnhardt (Randolph.) The vein stone is principally a combi-
nation of iron and copper pyrites intermixed with seams and masses of 
quartz. In these minerals the gold is mechanically mixed." 


These statements, are essentially true to-day. Emmons also recog-
nized that the veins in dip and strike followed neither the dip nor the 
strike of the schistosity of the slates, and that the rich ore is not dis-
tributed uniformly throughout the vein, but lies in shoots which have 
a pitch of their own. As to the origin of the veins he suggests two 
views; one that they were filled by gaseous emanations, the other, 
that they were filled "by the eruptive mode, and in. a mass, and in a 
state of incandescence." He favors the former, but does not discuss 
either. 


W. C. Kerr, 33 in 1875, again takes up the geology of the ores. He says: 
"The gold deposits, which are contemporary with the slates themselves,, 
are far greater in importance than the true gold veins (quartz veins). 
The talcose, chioritic, micaceous or arenaceous slates, in which they 
occur, contain portions which are more or less charged with gold. The 
gold in these slate beds, like the slates themselves, is derived from the 
destruction of the older rocks, and has been deposited'simultaneously." 


The next reference. to the mode of occurrence and the genesis of the 
ores is by Nitze and Hanna, 1896. They treat the subject superficially 
and theoretically, citing a few examples among North Carolina pros-


'2Ernmons, Ebenezer. Geological report of the Midland counties of North Carolina, p. 154 et seq. 
"Kerr, W. C., Geology of North Carolina," Vol. 1, p. 285, et seq., Raleigh, 1875. 
'4Nitze, H. B. C., and Hanna, G. B. 	 Gold Deposits of North Carolina," North Carolina Geol. 


Survey, Bull. No. 3, p. 44, et seq.







( 


ORES AND MINES OF THE DISTRICT. 	 81 


pects in proof of their theories. It amounts to little more than a restate-
ment of Emmons 's view in the light of more recent theories. 


They discussed the question under three heads: 
1. Nature of the deposits. 
2. Causes of the formations of the spaces occupied by the ores. 
3. The manner of their filling. 
Under the "nature of the deposits" they say: 
"The gold Ores exist in two principal structural forms, namely, as 


quartz fissure veins; and as impregnations, lenticular, stringer form, 
and irregular disseminations in the country schists and slates." The 
latter mode is stated to be the more usual. Under the "origin of 
the spaces occupied by the veins" they account for the openings, on a. 
basis of jointing associated with faulting. Their treatment is only 
theoretical and no examples of actual faulting are mentioned. Fissures 
are divided into two classes; paraclastic, or fissures made along entire?y 
new lines, and diaclastic, or fissures opened up along existing fractures. 
Diabase dikes are cited as examples of the former and ore veins are 
representative of the latter. The abundance of diabase dikes is noted 
and it is stated that they are supposed to have a favorable influence 
upon the richness of the ore bodies, and that the veins may have derived 
part of their metallic contents from the basic magma of the dikes. 


The treatment of the manner of vein filling is nothing but a restate-
ment of various theories according to which the phenomena might have 
taken place and they believe that the veins were filled as a result of 
circulating aqueous solutions. 


By way of summary it may be stated that the theories regarding the 
origin and deposition of the ores of the slate formation, and their rela-
tions to the country rock are as follows: 


1. The gold is confined to a stratum of mud in the gravel in the valleys 
and stream beds, and that the gold of these placers was derived from 
"an extensive stratum of auriferous earth" situated within the slate 
formations (Denison Olmsted, 1824). 


2. Two modes of occurrence of the gold, in true quartz veins, and 
as sedimentary deposits in the slate and contemporaneous with them, 
the latter class of far greater importance than the former. (Ebenezer 
Emmons, 1856 and W. C.. Kerr, 1875). 


3. That the gold ores exist in two principal structural forms, namely, 
as quartz fissure veins, and as "impregnations, lenticular, stringer.form, 
and irregular disseminations in the country schists and slates"; the 
latter of far more importance. These veins, etc., were formed along 
preexisting fractures and were filled by circulating waters. The 
improbability of the sedimentary and contemporaneous origin of the 


6
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gold with the slats was pointed out. (Henry B. C. Nitze and George 
B. Hanna, 1896). 


These theories were presented as applicable to all the gold deposits 
of the State of North Carolina, and not with especial reference to those 
of the Gold Hill district. The ore deposits will now be considered 
in detail, and if possible, a theory of their origin and deposition will be 
developed. 


DESCRIPTIVE GEOLOGY OF THE MINES AND
PROSPECTS. 


Four mines and numerous prospects locally called mines represent 
the workings of the Gold Hill mining district. They are well confined 


- to the western edge of the slate formation, and apparently to the 
immediate zone of the Gold Hill fault. The important openings, the 
Gold Hill Mine, owned by the Gold Hill Copper Co., the Union Mine, 
owned by the Union Copper Co., the Whitney Mine, owned by the Whit-
ney Reduction Co., and the Southern Copper and Gold Mining Co.'s 
openings,, together with numerous diggings and prospects, make up 
the Gold Hill Mines. Of these, the first two and the last one are 1octed 
upon the Gold Hill Ridge, the Gold Hill Mine in the village 'of Gold 
Hill, the Union Mine about three-fourths of a mile southwest of the 
village and the Southern Copper and Gold Mining Company's shaft, 
a few hundred yards west of the Randolph shaft. The Whitney Mine 
lies to the west of Buffalo Creek and is not on the Gold Hill Ridge, 
but in the same fault zone, and on the same side of the main fault line. 
Of these only the Gold Hill, Union Mines and the Southern Copper and 
Gold Mining Company's property are in operation at the present 
time (1907). (See P1. XII.) 


If a line be drawn through the Gold Hill and Whitney mines and 
produced to the southwest limits of the district, running roughly paral-
lel with the fault line, and crossing it just west of St. Stephen's church, 
at which place it passes into the greenstone, it will be marked through-
out its length by more or less prospecting and evidence of minerali-
zation. The principal prospects that have been opened in this portion 
of the district—the greenstone area—are the Kluttz, Harkey and Hop-
kins diggings. In addition to these there are numerous outcroppings 
of qufartz and epidote veins with more or less stainings of malachite 
that have not been opened. 	 - 


Lying about one and three-fourths miles. northwest of the Hopkins 
Mine is another group of prospects known as the Cline Mine and the 
Dan Hopkins diggings. The last of these is located in the diorite, and 
the former in the greenstone, very near the diorite contact. 


The fourth and last group of prospects of the district, is located near
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Garfield post-office (Tyack's store) and consists of two divisions, one 
lying in the granite to the east of Second Creek, and the other to the 
west of the creek and in the diorite very near the granite contact. 
These are known as the Dutch. Creek and the Gold Knob mines, 
respectively.


TYPES OF DEPOSITS. 


These four groups of mines and prospects represent four classes or 
types of deposits. They may for convenience of description be , desig-
nated as follows: 


1. Gold Hill type, in which the ores consist of auriferous pyrite and 
chalcopyrite in more or less' quartzose gangue, or as narrow stringers 
in the schist with little or no gangue. The Gold Hill Mine, and the 
Union Mine are good examples of this type. 


2. Greenstone type, in which the ores consist of slightly auriferous 
bornite and chalcocite in a gangue of quartz and epidote, with little 
or no chalcopyrite. The Kluttz, Harkey, and Hopkins 'prospects are 
typical examples of this type. This is exactly similar to the ores of the 
Virgilina district, which W. H. Weed 35 has described as the "Virgilina 
type" of southern copper deposits. 


3. The Cline type, in which the ores consist of auriferous pyrite and 
chalcopyrite in a gangue of quartz, hematite and siderite. The Cline 
Mine and the Dan Hopkins diggings are the typical examples of this 
type. This type of gangue is characteristic of the old Conrad Hill 
Mine, 36 which is located northeast of the Yadkin River, on the continua-
tion of the Gold . Hill fault line. 


4. The Dutch Creek type, in which the ores consist of auriferous 
pyrite, and a small amount of chalcopyrite in a quartz gangue, the vein 
being located in the granite. The Dutch Creek mines are examples 
of this type.


THE GOLD HILL TYPE. 


This type of deposit includes two classes of veins, one consisting- of 
stringers of ore filling narrow spaces between thin layers of schist, and 
presenting little or no evidence of silicification, the other filling larget. 
openings and' being highly silicified. The former are largely copper-
bearing. The ore consists for the most part of chalcopyrite, and carries 
very little gold. The latter' contains as a rule, only a small amount of 
chalcopyrite, and is largely made up of auriferous pyrite. There are 
exceptions to this statement, but, in general, ores that carry high values 
in gold have only a small amount of copper, while those high in copper 


"Weed, W. H. Types of Copper-Deposits in the Southern United States. Am. Inst. Mm. Eng. 
Trans., v. 30 (1900) pp. 449-504. 


"Whitney, J. D. Metallic wealth of the United States, p. 130.
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are very low in gold. Both classes have been developed along fractures 
which may or may not run parallel with the, schistosity of the country 
rock. As a rule there is a general conformity between the strike of the 
veins and that of the rocks. 


There is still another type of vein—a true quartz vein, whjch is usually 
barren. These are not confined to any one portion of the district. 


The schists at the mines have a strike varying from N. 30°.E. to N. 450 
•	 E. and dip about 800 to the northwest. The outcroppings of the veins 


are obscure and it is next to impossible to trace them on the surface. 
• The usual outcrop consists of only a narrow band in the schists which 


stands up a little more prominently than the surrounding rock, and 
which generally shows a more decided staining due to, the oxidation 


• of the iron. Where the vein is quartz, this mineral marks its trend 
by fragments. The largest and richest veins are not true quartz veins, 
but only highly silicified bands or stringers in the schists. These, as 
the microscope shows, are made up for the most part of a mosaic of 
very fine, crypto crystalline quartz, and do not differ from the schists 
except in degree of silicification. This fact accounts for the lack of 
prominence of the outcrops. 


The l?ocks.—The country-rock has already been described in detail, 
(see pp. 32-41) but a short summary will be given here. The rocks of 
the Gold Hill Ridge consist of highly metamorphosed, coarse and fine 
acid volcanic tuffs intermixed with which during the time of deposition 
was more or less land waste. The rocks, as seen now, are of thr ,ee phases, 
one of which is a coarse breccia-like tuff carrying phenocrysts of feldspar 
so mashed as to appear in places like an "Augen-gneiss." Both frag-
ments and phenocrysts lie in a dense, dark, close-textured matrix 


• which the microscope shows to be a mosaic of crypto crystalline quartz 
intermixed with which was more or less clay. The phenocrsts are 
apparently not present in all parts of this coarser fragmental rock, 
and some beds of it show only the mashed and stretched out fragments. 
The coarser rock is best seen in the dump of the Union Mine and those 
of the diggings near by, but it is also seen at the Gold Hill Mine. At 
this point the metamorphism has been more intense' and the original 
texture of the rock has. been almost completely destroyed. A second 
phase is a dense, felsitic rock of dark gray color,* of a chert-like appear-
ance, which contains no fragments and no phenocrysts, and which at 
times shows very pretty banding; The microscope shows that the 
rock is almost wholly composed of exceedingly fine cryptocrystalline 
quartz, in which are scattered a few mashed and badly altered crystals 
of orthoclase and microcline. (See p. 33). This: rock is not at all 
unlike the Swedish "Halleflinta" and probably represents a highly
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silicified, exceedingly fine-grained rhyolitic or dacitic tuff. The other 
phase is not clearly defined, as to characteristics, but seems to represent 
a mixture of land waste in varying proportions with the materials of 
the other two types..


VEINS. 


As previously stated, the productive veins in the slates are of two types 
that which presents a high degree of silicification and that which presents 
little or none; 


The first type varies greatly in degree of silicification; at times the 
veins and walls reemb1e chert, with the ores distributed through 
this silicious groundmass. ' At other times there is only a relatively 
small degree of silicification, and the walls and fragments have suffered 
little alteration. This type of vein usually has well-defined walls which 
often show slicken-sided surfaces. 


The second type of veins is peculiar in that when examined for only 
a short distance they may seem to follow the schistosity, when, in reality, 
if they be plotted for a long distance, they are readily seen to have been 
developed in fractures which cut the schistosity at acute angles. It 
would seem that the force which formed these fractures was often re-
lieved for considerable distances by simply opening up, the already 
formed planes of schistosity. This would continue until the force would 
become great enough to again break across the schistosity. ' The result 
as a whole is a break which in part consists of rifts in the rocks parallel 
with the schistQsity, and in part of fractures cutting it at acute angles. 
In such fractures the veins of this type were developed. They present 
a minimum amount of siliification, and often appear as simply thin 
leaves of ore in the opened-up planes of schistosity. 


The two typs of veins above mentioned are the so-called "slate veins.". 
In addition to these there are the true quartz veins. .These, when they 
occur in the slates, are for the most part narrow and lean or wholly 
barren. In trend and dip-they bear the same relation to the slates as 
the "slate veins." In two other formations they often carry consid-
erable values both in gold and copper. Such veins are always well 
defined, vary from a few inches to a few feet in thickness,'and in dip 
and strike conform to a joint plane. Veins of this type occur at the 
Gold Knob, Dutch Creek, Dan Hopkins and Cline mines. 


The following sketch (Fig. 1) is 'presented to show diagramatically 
the relation of the veins to the. dip and strike of the schistosiThy of the 
slates. From it, it may be readily seen that while at times the two 
correspond, the general dip and strike of the vein does not conform to 
those of the slate.
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FIG. 1—DIAGRAM ILLUSTRATING OCCURRENCE OF COPPER VEINS IN SCHISTS, AT GOLD HILL. THE SCHISTS HAVE 
OFTEN BEEN DISTURBED, $ THAT THE RIFTS NOW HAVE THE APPEARANCE AS SHOWN IN B. 


Sketch to show the relation of faulting to schistosity and the formation of lenticular veins. 
A. Vertical and horizontal sketch showing relations of faulting to schistosity. 
B. Lenticular spaces formed by movement along fault line. 


From this it is seen that the trend of the veins as a whole is not quite 
as strongly to the east as that of the slates and that they really do cut 
the schistosity at acute angles. The vertical section shows that the veins 
may have a steeper vertical dip than the slates, though at times the off-
set occurs in the other direction, and so gives the vein a flatter dip than 
the slates. The best example of this is seen in the relation of the north 
vein to the country rock, 800 foot level of Gold Hill Mine which 
is now being worked. (See sketch, fig. 2.) This sketch, made from an 
actual survey, shows well the great number of small veins or stringers 
of ore, no less than eight associated with three workable veins in a dis-
tance of 800 feet. These smaller veins, while sometimes high in values 
in either gold or copper, are always too narrow to work. They present 
the same features as regards vein matter and ores, and have similar 
relations to the country rock as the larger veins. That is, they may 
follow either the schistosity or one of the numerous lines of fracture 
or both, crossing from one plane of schistosity to another, following 
the line of fracture leading across it.
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That the veins follow fractures in the schists is evident from the 
nature of the vein contents, their relations to the country rock, and the 
prominent development of slicken-sides upon the walls in many places. 
The vein in many instances contains numerous angular fragments Of 
hard, silicified rock not unlike many of the bands of denser schists. In 
other instances the vein, instead of being a breccia, is made up of numer-
ous stringers of ore filling narrow spaces between shreds of schists. 
This appears as though the rock had been torn apart and somewhat 
suggests a fracture in a piece of tough wood in which the main fracture 
consists of many small ones with splinters extending between them from 
wall to wall. Sometimes these breccias and stringers show that con-
siderable replacement—metasomatism has taken place since their 
formation—quartz and ore more or less replacing them. In other 
instances they are apparently fresh. (See P1. XV.) 


The veins, as well as the ore shoots within them, he a well-defined 
lenticular structure, sometimes attaining a width of five to fifteen feet 
and again gradually narrowing to a width of only a few inches, or even 
pinching out entirely, leaving only slicken-sided walls in contact with 
each other. This lenticular structure is prominent in both longitudinal 
and vertical sections of the vein. If the figure (1) showing the relation 
of the vein to the country rock be examined (see p. 86) it is clearly seen 
how even a slight movement of either wall in any direction must neces-
sarily tend to produce just such lenticular spaces as have been described. 
In addition to their lenticular character the veins possess other irregu-
larities. Stringers of ore may lead off from the main vein along the 
planes of schistosity, or at times may follow one of the numerous joint 
systems.	 . 


Origin of the vein.—The above discussions make so clear the supposed 
origin of the veins that only a few words need be said upon the subject. 
The openings which they fill or fractures in which they occur were 
perhaps produced by a series of jointing and faulting prominently 
developed along the western contact of the slates. The most important 
of these is the great Gold Hill fault which is des ,cribed on page 68. This 
fault has an average strike of about 15° E. of N., varying more or less 
from place to place. There is a well-developed series of joints through-
out the whole region of a similar trend, which often show evidences of 
dislocation. It is probable that the fissures now occupied by many of 
the veins are minor fault lines in the main zone of faulting. The brec-
ciated character of some of the veins, their slicken-sided walls and the 
fact that they often cut across the schistosity at approximately the same 
angle as the main fault line, are all regarded as strong evidence of such 
an origin.	 .
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Origin of the Spaces Occupied by the Vein's. 


Various investigators who have written upon the origin of the spaces 
in which the ores are now found have offered two theories to account 
for these openings: 


1. That the ore-bearing solutions working along fractures in the 
country rock have replaced the rocks and rock fragments with the 
gangue and ore. 


2. That the ores were deposited in fissures which remained open 
until filled with the ores and gangue minerals. 


The detailed examination of 'the mines in course of the field work 
showed, as has been stated, two types of veins, one showing much silic-
ification and probably much replacement of rock by ores, the other 
consisting of narrow fractures sometimes as thin as a knife-edge, filled 
with ore and showing little or no silicification and no replacement as 
far as could be determined. 


The first theory, that of replacement, may account for the first type 
of veins, but certainly not for the second class in which the ore occurs 
in stringers in perfectly fresh slates. This type of course can. readily 
be accounted for by supposing that the ores found the spaces open and 
waiting to be filled. This seems impossible, since it is not believed that 
such spaces could have remained open at the great depths to which the 
ores now extend or have extended. There is another theory, recently 
applied to instances of this kind, which may account for the phenomena 
presented by the second type of vein, and also have considerable appli-
cation in connection with the first type. This is the force exerted by 
growing crystals. 


Messrs. Becker and Day" have recently done some experimental 
work upon this subject with the surprising results of finding that: 


"It became, reasonably certain that it (the force of growing crystals)' 
is actually of the same order of magnitude as the ascertained resistance 
which the crystals offered to crushing stresses." 


They furthermore say: "It is manifest that we here have to deal with 
a force of great geological importance. If quartz, during crystallization, 
exerts a pressure on the sides of a. vein' which is of the same order of 
magnitude which it offers to crushing, then this force is also of the same 
order of magnitude as the resistance of the 'wall rocks, and it thus becomes 
possible that, as indicated by observation, the mother lode and other 
great veins have actually been widened to an important extent, perhaps 
as much as 100 per cent or even more, by pressure due to this cause." 


This theory appears to offer a plausible explanation, not only for the 
formation of the spaces which veins occupy in the country rock, but 
also for the cracks in the pyrite in which the chalcopyrite is seen in 


'Becker, George F., and Day, Arthur L. The Linear Force of Growing Crystals. Wash. Acad. Sc1., 
Proc. V. 7 (1905) pp. 283-288.
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knife-edge seams, and possibly for spaces which the gold fills in its 
gangue minerals. It is, therefore, believed that it accounts for the 
conditions in the mines of the Gold Hill district far more satisfactorily 
than either or both the others. The second theory, presuming the 
existence of open sjaces at such great depths, is regarded as untenable 
as far as the conditions of these veins are concerned. 


It appears probable that there has been little or no important faulting 
since the deposition of the ores. It is true that in some instances the 
miners report slight offsets in the veins, but it seems probable from 
observation in a few instances in the Union Mine that the dislocation 
in the vein was due to an offset of the original fault line in which the 
vein had been formed, and not to faulting since the formation of the vein. 
It is true that joints, and in a few cases, diabase dikes are found 
cutting the veins. Every occurrence of a diabase dike in this relation 
in both the Union and the Gold Hill Mine was examined in detail and 
in no place was there found any appreciable dislocation in the vein at 
the dikes. The vein, in every instance in which the dike had been 
cut through, was found to resume its regular trend on the other side of 
the dike. The dikes often run parallel with the veins, sometimes 
following one or the other wall for greater or less distances. In the 
Barnhardt vein, a dike occurred which came up to the vein on one side, 
followed it for about 20 feet and then crossed it at nearly right angles 
and disappeared in the other wall. The following sketch (Fig. 3), 
was made with a view of showing the relation of dikes and veins. 


- 


PLAN OF 435 FOOT LEVEL I3ARNHADDT SHAFT GLD hILL MINE, SCALE 1 INCH-120 FEET.
FIG. 3-SKETCH TO SHOW RELATION OF DIKES AND VEINS.
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Thus, it is concluded that the formation of the veins and the deposition 
of the ores are comparatively late phenomena in the geological history 
of the district. Probably the only disturbances of any consequence 
since the deposition of the ores took place during Triassic times. In the 
mines this is represented by the intrusion of the diabase dikes and this 
has not produced 'any marked disturbances in the veins and ores. 


THE ORES. 


The ores of the Gold Hill district are auriferous pyrite and chalcopy-
rite with which is more or less gold-bearing quartz. The latter is the 
only gangue mineral of any importance. The gold values run higher 
in proportion as the copper decreases. That is, the gold seems to Occur 
with the pyrite to a greater extent than with the chalcopyrite. From 
detailed examinations of the respective "gold veins" and "copper 
veins" of the Gold Hill and the Union mines, it seems probable that. 
the copper and gold infiltrations are' of two separate and to a certain 
extent distinct periods of mineralization, the one furnishing the copper 
with a small amount of gold and the other furnishing the gold with 
a small percentage of copper. Both copper and gold are younger than 
the pyrite. It is believed by the operators that the . "gold veins" are 
more highly quart.zose than the "copper veins." With the pyrite and 
chalcopyritc also occur small amounts of sphalerite and galena, but in 
such small quantities that they are of no value. There is, however\ 
one exception to this, the "silver shaft" of the Union Copper Company 
which has produced considerable silver from an argentiferous galena. 


Relation of Ores and Gangue. 


The ores all contain more or less gold which will amalgamate readily, 
but there is always a high value remaining in the chalcopyrite and 
pyrite concentrates which have passed over the amalgamating plates—
values representing from one-fourth to one-third the assay value of 
the ore. The gold in the quartz and also a part of the gold in the sulphide 
is known to be in the free state. Because of the high value of the 
concentrates, it has been assumed that at least a portion of the gold was 
present in chemical combination with either the sulphur, or isomorphous 
with the iron in the pyrite. With the hope of determining the condition 
of the gold in the sulphide and the relation of the sulphides to each other, 
a large number of typièal specimens of these ores rich in gold were 
selected and ground down to a smooth surface and polished for micro-
scopic• study. 


Microscopic description.—The equipment for the microscopic study 
of opaque substances consists of the ordinary microscope to which
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is affixed some device for reflecting a strong light upon the object being 
examined. There ought to be means at hand for varying the angle 
at which the light strikes the object. Very good results may-he obtained 
with the ordinary metallographic microscope in the tube of which is 
placed a prism, which reflects a strong beam of light down through the 
objective upon the section. An objection to this is the fact that in arti-
ficial light the common minerals have colors very different from those 
they show by diffused sunlight. A good equipment for employing - 
ordinary daylight consists of a parabolic reflector which is clamped upon 
the objective by means of a spring which holds it tightly in place. It is 
well to have a microscope with a double nose-piece and a .reflector on 
each objective. This is a convenience to avoid loss of time in changing 
objectives. The. section should be well polished so that the mineral 
will not show scratched surfaces. It will often be found necessary to 
etch the surfaces of the sections studied. This brings relative relief 
to the minerals and is very helpful in determining them. 


In the study of the polished sections, both microscopical equipments 
mentioned above were used, but the best results were obtained with the 
metallographic microscope. The parabolic reflectors, however, are 
excellent for use with low powers. 


Relation of the Sulphides. 


The sulphides present in the sections examined are pyrite, chal-
copyrite, galena, sphalerite, bornite and chalcocite. 'The bori4te 
and chalcocite do not occur with the others. The object sought 
was the relation of the pyrite to the chalcopyrite, the ore used 
was the so-called cupriferous pyrite; the especial purpose was to de-
termine whether the ore consisted of a mixture of the two minerals 
or whether it was really copper-bearing pyrite. In every section in 
which these two minerals occurred together it was perfectly evident 
that the ore consisted of mixtures of the pyrite and chalcopyrite, each 
mineral having its own definite boundary lines, and that the pyrite 
was always the older of the two. The order of deposition seems to have 
been first pyrite, - then a shattering of this mineral followed by the intro-
duction of chalcopyrite. The latter could readily be seen surrounding 
and filling in the spaces between fragmnts of the pyrite crystals, and 
often running out into knife-edge pieces in the minute cracks in the 
pyrite. The appearance of the ore under the microscope was exactly 
that of a breccia in which the fragments of pyrite were firmly imbedded 
in a matrix of chalcopyrite. Each mineral always had its own boundary. 
line, clear-cut and sharp. There was absolutely no gradation of one 
into the other. Some of the areas of chalcopyrite seemed to have
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the form of pieces of pyrite and it is possible that these may represent a 
replacement of the pyrite by the chalcopyrite. Quartz was present in 
the ore but its definite relative age could not be determined. In part 
it appeared to be contemporaneous with the .pyr'ite, and in part was 
contemporaneous with and later than the chalcopyrite. The micro-
photograph (P1. XIII, A) was made with the intention of showing as 
clearly as possible the relations described above. 


When galena and sphalerite occurred, both seemed to be subsequent 
to the other sulphides, and of these two the galena was subsequent to the 
sphalerite. These minerals were only sparingly present in the sections 
examined. 


Only a few sections of bornite and chalcocite were examined. In every 
section of these ores the surface consisted of a mass of bornite clearly 
distinguished by its peculiar bronze color, through which was a mesh 
or network of bright, glistening chalcocite, the amount of the respective 
minerals varying greatly. If the section happened to be largely chal-
cocite, the lines of the network of this mineral were broader and many 
irregular areas of it occurred; while, if the bornite were present in 
greater amount, the lines of the network of chalcocite were narrower 
and fewer in number and there were only a few of the irregular areas 
just mentioned. The bornite did not, as a rifle, present very clear-cut 
boundary lines against the chalcocite, but had a kind of ragged or 
indistinct appearance. 


No very, positive statements can be made as to the relative age of the 
two minerals, but their appearance and their relation to each other 
strongly suggests that the chalcocite is secondary to and derived from 
an alteration of the bornite. 


Relation of Gold to Sulphides. 


One of the principal objects of the microscopic examination of the 
ores was to determine, if possible, the condition of the gold in the sul- 
phides. Many of the sections were from lean ore and no gold could 
be seen in them, even when careful panning would show its presence, 
but in the majority of the sections, especially of the richer ores, it 
was, not difficult to detect. The ores used in making the sections assayed 
from $5.00 to as high as $375 per ton. 


In every section in which gold could be distinguished in the sulphides, 
it had its own' distinct and clear-cut boundaries and was obviously 
subsequent to the sulphide. Its manner of occurrence was not essen-
tially different from that of the chalcopyrite in the pyrite. It occurred 
in irregular areas and cracks in the pyrite, frequently running out to 
the very extremity of a narrow knife-edged crack, oftentimes filling
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two or more roughly parallel cracks with' stringers running from one 
to the other. It was in no case distributed evenly through the sulphide, 
but seemed to be more or less concentrated in certain areas. In only 
a few doubtful instances was it seen in the chalcopyrite, but there was 
no difficulty in finding it in the pyrite. The pyrite in all the sections 
was examined with great care to ascertain if it presented any peculiari-
ties of structure, form, or color that might indicate a chemical union 
with the gold, but with only one or two doubtful exceptions were any 
such features detected. These, when seen, appeared to consist of 
striped areas in the midst of a fair-sized grain of pyrite which had a 
slightly different luster and color from the other portions of the grain. 
These areas were always small, had irregular boundaries, and their 
nature could not be determined. While it is possible that they may 
represent some kind of combination of gold with the sulphide, it is 
believed that they are due to irregularities resulting from grinding 
and polishing the section. 


When the gold occurred in connection with galena in the pyI'ite, 
there was always difficulty in determining the relative age of the two. 
Sometimes the evidence seemed to favor the idea that the galena was 
subsequent, while again the reverse appeared to be true. The gold 
in such occurrences always had clear-cut and well-defined boundaries 
against the galena. From the few instances, in which the two were 
seen in juxtaposition it is not possible to make any definite statement 
as to the relative ages. It is believed, however, that the galena is 
subsequent to the gold. 


As to the condition of all the gold in the sulphides, the work thus 
far done does not warrant definite statements, but it is believed that 
it occurs only as free gold and not in a chemical combination with the 
sulphide or as a sulphide itself. The fact that in every instance in 
which the metal was detected in the sulphide it was in the native 
condition and also that the pyrite in which it occurred always had, 
with only doubtful exceptions, its usual characteristics, favor this 
opinion. 


The fact that all the gold will not amalgamate may be urged against 
the above conclusion, and this has been given. due consideration. 
There is one very strong reason why the values can not all be extracted 
by amalgamation. This is the fact, well shown under the microscope, 
that the gold runs out into such minute cracks in the pyrite that it 
would be impossible to crush the ore finely enough for all the gold to 
come in contact with the mercury without sliming the whole mass. 
Microscopic examination of the gold panned out from the ores examined 
adds weight to this statement in that it shows that the gold occurs
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in exceedingly thin scales and very small irregular particles. There 
is also opposed to the possible combination with the sulphides the well-
known fact that iron or ferrous salts will immediately precipitate gold 
from its solutions. 38 


The following microphotograph (P1. XIII, B) was made from a section 
of one of the richest ores. It shows fairly well the relation between the 
metal and the sulphide as it is seen under the microscope. 


NATURE OF THE ORE BODIES. 


It has been stated that the veins have a lenticular structure, as seen 
in both horizontal and vertical plan. All portions of the vein are not 
of equal richness, although throughout the entire lengths of the exposed 
veins there is more or less mineralization, but it is only in certain portions 
that this has been of sufficient magnitude to form workable ore bodies. 
These ore shoots, of course, lie within or rather are simply the richer 
portions of the vein. They, however, present irregular outlines and 
have a decidedpitch to the southwest. In extent they vary Ion- 
dinally from 20 to over 100 feet, vertically from 100 feet to the greatest 
depths of the mines, about 800 feet. The values are not uniform 
throughout these distances and the shoot shows all the "pinches" and 
"swells" of the vein. Ore shoots are best exhibited in the Gold Hill 
Mine, the workings of which seem to indicate three and possibly four 
of them. The following vertical section of the mine made from an 
actual survey in 1886 and extended and modified to include the condi-
tions up to 1907, shows diagramatically an approximation of the extent 
and relations of the ore shoots. (P1. XIV.) 


In the detailed examination of these ore shoots, it was interesting 
to find that the sli cken-s ides on the walls of the veins were not vertical 
but were inclined to the southwest at an angle approximating the pitch 
of the ore shoots. This and their shape and pitch may indicate that 
the dislocation along the lines of faulting now marked by the vein had 
both a vertical and longitudinal component. The slicken-sides in the 
300 foot level of the Barnhardt shaft showed a similar inclination, but 
the workings in this mine have not been extensive enough to indicate 
anything very definite as to the pitch of the ore shoots, two of which 
have been worked to a limited extent. 


Relation of ore and gangue.—As has been stated above, there are two 
• types of veins; one in which the ores occur as stringers in the schist, 


the other in which they occur with more or less quartz as gangue. In 
the first type the vein consists of numerous narrow stringers of ore 


'Wan use, C. R. A treatise on Metamorphism. U. S. Geol. Survey, Monograph 47,p. 1091 eiseq,
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which lie in the opened-up planes of schistosity of the rock and which 
are separated one from another by narrow hands of the schist. There 
is no gangue in such a vein. The ore occurs simply as a filling in the 
rifts in the slates, and the vein consists of a group of these stringers of 
ore and schist. In this type of vein there has been little or no silici-
fication of the immediate schist, and only a very limited deposition 
of quartz. The diagram (Fig. 4, p. 97) is an attempt to illustrate this 
type of vein structure.	 r 


The other and prevalent type of vein differs from that described above 
in that it is more highly silicious, contains numerous mashed and drawn-
out fragments of the country rock and much more white quartz. This 
type is likely to be larger and more persistent than the other and shows 
to a greater extent that the schists have been replaced by quartz, thus 
indicating possibly a more vigorous circulation. In this type of vein 
the ores may have a banding parallel with the schistosity of the rocks. 
The bands often spread out and include elongated areas of the silicified 
schists; the ore following around these and other smaller fragments 
in graceful curves. In some instances areas of the broken schist -have 
been replaced by the ore. In the more highly siliciou8 portions of these 
veins the ore has an irregular distribution through bluish gray quartzose 
groundmass. These ores usually carry their values in gold rather than 
in copper while those of the first type have their values in copper with 
but a small amount of gold. In each type, it seems that the pyrite 
was the first sulphide deposited. Subsequently therecame-in, in one 
instance, considerable quantities of chalcopyrite which formed a kind 
of cement as it were, filling the fractures and cracks in and around the 
pyrite; in the other there was very little chalcopyrite but considerable 
gold deposited in the manner described. The solutions which deposited 
the gold, especially in the Gold Hill Mine, seem to have been more 
highly charged with silica and to .have had a much more marked effect 
upon the materials of the vein. The veins rich in gold in this mine are 


•	 -probably(more highly silicious than those which carry copper and only 
a little gold.


Origin of the Ores. 


The siliceous character of the greater number of veins and the amount 
of silicification of the country rock in their vicinity seem to offer a pos- 
sible clue to the origin of the ores. All the veins, whether ore-bearing 
or not, are invariably more highly siliceous than the rocks in which they 
occur. 'This is especially evident in the greenstone area in which the 
ore occurs- in typical quartz veins. It might be argued that in an acid 
tuff the circulating solutions might produce such local silicification with-
out any outside influence, but it is not believed that even in this in-
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stance such is the case. When we try to account for the formation of 
the quartz veins in a similar manner in a rock as basic as the. greenstone, 
it is seen to be impossible, since the rock could by no means furnish the 
silica. Another item is the fact that in neither instance is the country 
rock ore-bearing. In every case the mineralization is closely connected 
with definite fractures and always attended by a great amount of silici-
fication. From these facts it seems evident that an entirely different 
source must be sought for the ores. The formation of the fractures 
along which they have been developed has already been assumed to be 
connected with the intrusion of the vast stocks of granite. It is be-
lieved it would be perfectly logical to look to this same source for the 
ores. As having especial bearing on this subject maybe mentioned the 
fact that in the Virgilina district where the ore deposits occur in quartz 
veins in greenstones—probably altered andesites and andesitic tuffs— 
feldspars, often orthoclase, are common gangue minerals. Indeed, the 
barren portions of a few veins in this district strongly resemble peg-
matites, consisting for the most part of quartz and pink feldspar. Also 
it is well known that many of the largest copper and gold deposits of 
the world are associated genetically with acid rocks. 


It is therefore believed that the ores of the Gold Hill district were 
derived from the great stocks of granite, and that they were developed 
immediately following the intrusion of the granite. 


MINES AND PROSPECTS OF THE GOLD HILL TYPE. 


As typical examples of this type of deposit, the following may be 
mentioned: mines and prospects of the Gold Hill Copper Company; 
the mines and prospects of the Union Copper Company; the mines and 
prospects of the Whitney Company; and those of the Southern Copper 
and Gold Mining Company. These will now be described somewhat 
in detail.


The Mines and Prospects of the Gold Hill Copper Company. 


These consist of the Gold Hill Mine (Randolph shaft), the Miller and 
Barnhardt shafts, and the Old Field diggings. 


The Randolph is one of the deepest shafts in the South, reaching a 
depth of 820 feet and the workings from it and from a line of caved and 
dilapidated shafts on the same vein immediately to the northeast have 
been more extensively stoped than any other mine in the State. From 
these shafts the workable ores of the largest vein in the mine (the Ran-
dolph) varying in width from 2 to 15 feet, have been removed from about 
1,500 feet of the linear length of the vein to a depth of about 700 feet. 
In addition to this work, there have been numerous exploratory drifts
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driven into thewalls which show both the location and pitch of the ore 
shoots and to a certain extent the character of the wall rock. The ore 
shoots have been discussed in another place (p. 95) and will not be 
described any furtjier than to state that the ore in the upper levels, in 
the oxidized zone—was an exceedingly rich free-milling gold ore and 
as depth increased the sulphides began to come in and the gold values 
greatly decreased. No records of the early workings were kept and the 
depth of oxidation, etc., can not be given. It appears, nevertheless, 
that the first sulphides encountered were fairly rich in gold and carried 
a low percentage of copper. Both values as well as the width and extent 
of the ore shoot appear to have decreased with depth. At the present 
depth, 800 feet, the assays from this vein show from a trace to $2.00N 
per ton in gold and from 1 to 3 per cent of copper, and the vein is nar-
row and unpromising. 


The greatest amount of exploratory work has been done on the 800 
foot level, about 2,000 feet of drifts having been driven both along the 
trend of the veins of the upper levels and across the schistosity of the 
country rock. This work was mentioned and discussed to a limited 
extent, and a sketch of the workings made from a recent survey was 
given in P1. XV, but it may be well to describe it in greater detail here. 


As the sketch shows, the drifting starting at the shaft, was driven in 
two directions approximately at right angles to the schistosity of the 
country rock to a distance of 440 feet to the south and 360 feet to the 
north, intersecting no less than eleven mineralized bands of greater or 
less importance. Three of these were of considerable size and drifts 
were driven along them for some distance in each case. These are. the 
Randolph vein, which was very rich in the upper levels of the mine; 
the Miller vein which had ,been opened up by the Miller shaft in one 
place to a depth of 160 feet, and by the Barnhardt shaft in another to 
a depth of 435 feet; and the new North vein which was not known to 
exist prior to this work. 


The small stringers are of no importance from an economic standpoint 
but of interest in that they show that the Gold Hill Ridge is made up 
of a zone of mineralization, and that this has taken place in fractures 
and openings formed by faulting. The'fact that some of these veins 
"run" with the strike of the schistosity while others cross it at acute 
angles, shows that there was cross fracturing as well as fracturing along 
the planes of schistosity which was probably developed long before the 
faulting occurred. 


The work along the strike of the Randolph vein showed conclusively 
that the rich ore shoot of the upper workings did not extend to this 
depth.. It also showed that the fracture along which the mineralization
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took place not only extended to this depth but was mineralized, although. 
to a less degree than in the upper levels. Furthermore, it revealed 
a series of fault planes trending N. 30° W. which presented more or 
less brecciation but no displacement of any moment. 


The vein encountered at a distance of 440 feet south from the foot of 
the shaft is probably the one opened up by the Miller and Barnhardt 
shafts. This vein has been exposed along its trend for a distance of 
about 150 feet. Where first encountered, and in the northeast end of 
the drift, it is narrow, but as work was continued westward along its 
trend, it gradually increased in width until in the present southwest 
heading of the drift it has a width of about 12 feet. (By the word vein is 
meant that portion of the schists . with which the ore is interleaved and 
not that the body of ore is 12 feet in width. If all the ore now shcwing 
in the heading of the drift were concentrated into a single vein of solid 
ore, it would not have a width of more than 12 or 15 inches). This 
amount of ore is simply interleaved with about 12 feet of rifted schist 
in the manner shown in the photograph (P1. XVI, and Fig. 4, p. 97), and 


f
o'cnstitutes the "vein." Samples collected across the entire width of the 


( vein in many places are said tove- -shown a copper value of 'from 1.5- 
to 3 per cent__ypth a trace to $2.00 per ton, in gold. 


The investigations in the underground workings of this mine show 
that this vein, which during part of its course follows the schis-
tosity of the country rock, as a whole, apparently follows a fracture 
trending about 15° or 20° east of north and approximately parallel 
with the North vein. 


More interesting than these is the North vein which does not outcrop 
at the surface and which was not known to exist prior to this work. 
This is a well-defined, mineralized, and silicified band in the slates—as 
well defined as any vein in the district—and varies in width, vein matter 
and ore, from 2 to 8 feet, averaging perhaps 3 feet. The ore carried 
high 'gold values and very little copper, the gold running from $10 to. 
$385 per ton with less than 1 per cent of copper. Drifting was con-
tinued along the strike of the vein for a considerable distance, and it was 
found that the rich portion was an ore shoot about 60 feet long, and that 
the vein was following a fracture "which cut the strike of the schistosity 
of the country rock at an acute angle, having a more northerly trend 
than the schistosity. A rise was made at the northeast boundary of 
the shoot and a winze was sunk at the southwest extremity. These gave 
strong evidence that the shoot has about the same southwest pitch 
as those in the Randolph vein. The drifting along the vein encountered 
two diabase dikes each about 10 feet wide that cut it nearly at right 
angles. These produced no displacement, and, as far as could be
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determined, had had no decided influence upon the values of the ore. 
Stringers of ore at one or two places left the general trend of the vein 
and entered the walls in a direction parallel with the strike of the 
schistosity, but were not followed. The ore from this vein is remarkably 
rich in free gold, the greater part of which is probably carried, by the 
pyrite. The relation of one to the other and to other gangue minerals, 
has been described in detail on p. 93. 


Some conclusions and surmises based upon the detailed study of the 
veins and ores in the mine, and of the ores in the laboratory are summar-
ized below: 


1. The rich ore shoot of the upper workings of the Randolph vein 
has pinched, out. 


2. Instead of one main vein well mineralized, there is a series of 
small and medium sized veins irregularly distributed through the schists. 


3. There are clearly two types of veins; one highly silicious and 
somewhat quartzose, showing considerable replacement of the country 
rock by both silica and ore; the other presenting a series of narrow 
stringers of ore filling fissures which have been formed by splintering 
or tearing apart the schists along their planes of cleavage.' 


4. The veins may be expected to extend to great depths. The Miller 
vein is as well developed at a depth of 800 feet as at the 150 foot level; 
the Randolph vein is also persistent, and is well defined, at the lowest 
depth reached. Assays made from both the 160 and the 800 foot levels 
of the Miller vein show similar values in both copper and gold. 


5. The veins relatively high in copper values will probably be low 
in gold, and when high in gold will probably be low in copper; that is, 
some of the veins are predominantly copper bearing while others are 
predominantly auriferous. The Miller vein is predominantly chal-
copyrite in' pyrite, while the North vein carlies very little chalcopyrite, 
but high values in free gold in both quartz and pyrite. This has been 
discussed in detail on p. 91. 


6. The free gold in the pyrite in the North vein is not the result of 
secondary alterations by oxidizing waters. The pyrite is perfectly 
fresh and shows no trace whatever of secondary alterations. This depth 
of 800 feet is certainly 400 feet greater than the oxidized zone has 
reached in any other veins in the district. The gold, therefore, was 
probably deposited in the pyrite originally as free gold and was probably 
brought up from the unknown depths by the waters which produced 
the silicification of the country rock in. the vein. 


7. The fact that one vein is . predominantly copper-bearing and 
another predominantly auriferous, leads the investigator to suspect 
that there were two periods of mineralization, or at least two sources 
for the mineralizing solutions.
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8. The fact that the North vein with high gold values, does not 
outcrop at the surface and has not been cut by the upper workings, 
suggests that there may be a large quantity of gold ore in the portion 
of the vein between this depth and the surface. The fact that the 
vein does not outcrop at the surface also gives hope for a considera-. 
hie future to mining in the Gold Hill district and that systematic 
prospecting legitimately done is certainly warranted in many places 
in the courses of the veins that have been supposedly worked out at 
one place, and which are known to have greater linear extension. 


The Barnhardt and Miller shafts.—These shafts have already been 
discussed and there is but little additional information to be given. 
They are situated about 500 feet southeast of the Randolph shaft and 
are presumably on the same vein, but probably in two distinct ore 
shoots. The ores from each shaft are similar and occur in somewhat 
the same way. This is a "slate vein;" that is, a mineralized and silic-
ified band in the country rock, from which it differs only in the degree 
of silicification, and in some places there is but little. The vein consists 
of the splintered and torn apart schists with the ore filling the spaces 
between the shreds of rock. The wails show well-developed slicken-sides 
in many places and there are numerous little stringers of the ore in the 
rocks near th main vein. These sometimes follow the schistosity 
and at others follow fractures that cut it at acute angles with a trend 
that is generally more to the northward than the schistosity. 


It is in this vein that the diabase dike mentioned on p. 90 occurs. 
Careful examination of the ores in close proximity to the dike failed to 
show that it had had any apparent influence upon their character. The 
dike came up to the vein in the foot wall, followed it for .a short distance, 
crossed it and then disappeared in the hanging wall. 


The workings on the lower level of the Barnhardt shaft do not extend 
far enough to give much information as to the character of the Miller 
ore shoot at the place where it was intersected by the drift. It is 
certain, however, that these two shafts are each in an ore shoot and 
that the Barnhardt pitches to the southwest approximately parallel 
with the striation on the slicken-sided walls of the vein. The Miller 
ore shoot probably has a similar pitch. 


The following longitudinal section of the vein (P1. XVII) shows the 
conditions as they appear to be. 


The "Old Field" workings. - This group of prospects and shallow 
shafts lies a few hundred feet to the southwest of the Barnhardt shaft 
apparently on the southwest continuation of the same mineralized zone. 
They were filled with water at the time of examination and were inac-
cessible-. The work has extended only to water level, but it is said that
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a considerable quantity of free gold was obtained from them. No 
large and well-defined vein is reported but only numerous narrow 
stringers of ore in a comparatively narrow space in the country rock. 


The Gold Hill Copper Company is fairly well equipped for handling 
the ores. The shafts are in good repair and are furnished with good 
hoisting machinery. The general equipment consists of a small 40-
stamp mill, amalgamating plates and Wi]fiey concentrators. They 
have a good boiler house and machine shop, dynamo and air compressor 
room.


Mines and Prospects of the Union Copper Company. 


This company is operating (1907) two mines and has opened numer-
ous prospects in the Gold Hill district. The mines in operation are 
the Union and the Old Honeycutt, the latter now known as "No. 12." 


The Union Mine.—This mine, Shaft No. 3 of the company, is, with 
the exception of the Gold Hill Mine, the most extensively developed 
in the State. The shaft has been sunk to a depth of about 600 feet 
and extensive workings have been made on five levels. One large lens 
or shoot of ore extending from the surface to the seventh level has been 
practically worked out. This ore body, an irregular lens-shaped mass 
over 100 feet long and possibly 50 feet in greatest width, extended from 
the surface down to the seventh level of the mine, about 500 feet. 
It presented some rather suggestive irregularities of form as shown in 
the plan of the workings given below (Fig. 5, p. 104). 


The open cut, the sub-level, the first anda portion of the second levels, 
present an ore body with a trend which cuts the schistosity at acute 
angles. The schistosity is about N. 40° E. while the trend of the ore 
body in these three levels is approximately N. 25° E. In the south 
end of the second level a portion of the ore body has a trend of nearly 
65° E. of N. The third level presents an ore body with a trend approxi-
mately parallel with the strike of the schistosity. Besides these, there 
is a small ore body near the north end of this level with a trend N. 35° 
W. A few feet south of this is another small deposit of ore with a 
trend parallel with the schistosity. 


It is clear from a detailed examination of all the underground workings 
that the ore bodies have been developed in a fault zone in which the 
hade and strike have been very irregular. It is probable that the vein 
in the open cut, the first and sub-levels, and a portion of the second 
levil, follow a fracture roughly parallel with the strike of the Gold 
Hill fault, and. that the abrupt turn in the trend of the ore body in the 
south end of this level is caused by the development of this portion of 
the ore body in a cross-break, a fracture extending across the schis- 
tosity and connecting the ore body as it is found on the third level where
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it follows the schistosity, with that of the upper wcrkings. The small 
ore body at the north end of the third level is clearly following a fault 
with a strike ofabout N. 350 W. Fig. 5 shows plainly that the ore 
shoot has a decided pitch to the southwest. it was interesting to note 
in this case, as in the Gold Hill Mine, that the striations of the slicken-
sided walls were inclined strongly to the southwest, approximately 
parallel with the pitch of the ore shoct. 


The small shoot of ore trending N. 350 W. was also encountered on 
the first level. The size and trend were the same as on the third level. 
This line, N. 35° W., is one of prominent jointing throughout the whole 
district, and often presents slicken-sided walls and is frequently followed 
by dikes. The Cline Mine, and the Dan Hopkins digging are situated 
on well-defined and well-mineralized quartz veins, which have a parallel 
trend in this direction. Faulting has been discussed in detail (pp. 68-71). 
If the irregularities of these veins be compared with the sketch showing 
the general type of faulting for the district, it will he seen that this, 
together with the direction of movement indicated by the slickensides, 
will explain the irregularities here encountered. 


The ore of this mine is a low grade copper ore consisting of chalcopy-
rite with pyrite, a little sphalerite and some galena. The relation of 
sulphides is the same as that at the Gold Hill Mine. (Seep. 92). The 
ore always yields a small gold value, though rarely over $1.00 per ton, 
and is worked as copper ore. The vein matter consists of fragments of silic-
ified country rock, a small amount of secondary reddish brown, semi-
translucent quartz, together with much silicification of the adjoining 
schists. The ore occurs both in the quartz and in the altered schists. 
The average run of the vein is about -1V2. to 3 per cent of copper, but 
the ore is "bunche in thevein so that it may Ge raised o 8 or 10 per 
cent of copper	j çbing. 


Methods of mining.—An interesting feature of the Union Copper 
Mine is the method of mining used in working out the large ore body in 
the upper levels. This ore body, about 40 feet in greatest width, is 
so large and so soft in the upper works that it could not be taken out 
satisfactorily by the old methods of timbering—stulls, truss and lock-
sets. To secure this ore and at the same time to reduce the danger of 
mining it to a minimum, Mr. H. L. Griswold, the superintendent, 
introduced the square set used by Western miners. This has proven 
so successful that a detailed description of this method of mining is 
given here. The descriptions and drawings, the work of Dr. Joseph 
Hyde Pratt and Professor A. A. Steel, were published in Economic 
Paper No. 14 11 of the North Carolina Geological and Economic Survey. 


39Pratt, I. H. Mining industry in North Carolina during 1906. North Carolina Geol. Survey, 
Economic paper 14, p. 26 et seq.
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"This method was introduced by Mr. H. L. Griswold, superintendent 
of the Union Copper Company's Mine at Gold Hill, N. C. In former 
mining the old stopes were held open by miscellaneous timbering such 
as stulls, lock-sets and truss-sets. Such methods were not satisfactory 
and prevented the stoping of the ore in the most economical manner. 
By the introduction of the western square set method of timbering, 
the stoping of the ore is being done safely, completely and economically. 
The perspective cross-section (P1. XX), illustrates the use of the square 
set. The sets are made of 8 x 8 inch sawed oak, and the mine carpenter 
can easily frame timber for this work. The framing is shown in the 
accompanying isometric sketches. (Pis. XVIII and XIX). The sets 
are 6 feet 3 inches high and 5 feet across in the clear. The posts are, 
therefore, 6 feet 3 inches long between the shoulders and have a 5 x 5 
inch tenon 13/2 inches long at each end; the caps are 5 feet 3 inches 
between shoulders and have a 5 x 5 inch tenon 23/b inches long at each 
end; the tiers are 5 feet between shoulders and have a 5 x 8 inch tenon 
13/ inches long at each end. 


"The size of the timbers will, of course, vary with the weight to be 
sustained. The style and proportions of framing are very good for 
oak timbers; but for pine, which crushes so easily across the grain, 
it is better to have the ends of the post tenons to touch each other. 
The light timbers are, of course, cheaper and much more easily handled. 
As the stopes get large, they are more or less completely filled with 
waste rock which is usually obtained in mining and would otherwise 
have to be hoisted out in working underhand stopes. This filling 
also holds the posts in position and he to prevent them from buckling 
or "jack-knifing," if any timber yields, which might otherwise endanger 
the whole system. Since most of the pressure is downward, as soon 
as the ore is blasted away to make room for a new set, all the sets below 
are relieved and tend to come back to their original position. Thus, 
even light timbers will hold very well if the stope is worked rapidly 
enough. 


"In the Union Copper Mine the square sets were founded upon a 
platform built upon the old, solid-looking truss-sets. As soon as a 
heavy load came upon them the trusses buckled sidewise and everything 
caved in. A new foundation was then made upon reinforced stulls 
and there has been no trouble since. 


"A new set can be added in any position, at any time, without dis-
turbing the adjoining timbers and the cld timbers can easily be sup-
ported by temporary props while making room for an additional set. 
When the old timbers have been replaced, the entire flooring of sets 
is easily put in as the ore is removed, a temporary plank covering placed
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across the old timbers to protect the men from falling rocks. Tempo-
rary plank floors are placed upon the sets for the men to stand upon, 
and, as the system becomes higher, chutes and mill holes are put in 
to conduct the ore to the car or the track below. Any waste rock 
mined is merely dumped in and around the lower sets. In the diagram, 
(P1. XX) these lower floors are omitted for the sake of clearness. 


"There has been little or no trouble in introducing the square set 
method of timbering and at the Union Copper Mine the work is done 
under the immediate supervision of Messrs. B. V. and Mat. Hedrick, 
skillful North Carolina shift bosses who have had no previous, experience 
with square sets. Some of the miners, especially negroes, when first 
stoping by means of square-set timbering, are a little nervous because 
they are so close to the roof that they can see how loose the rocks are; 
but this passes away as soon as they realize that they can pick down the 
loose rock or prop it up and, therefore, are safer than when they are 
so far away that they can not tell at what moment the rock may fall 
upon them. Also, when working at the bottom of a high, underhand 
stope, a blow from even a small rock would be dangerous." 


The mine is fairly well equipped; the Shaft and the machinery in 
general are in good repair. The company has no concentrating plant, 
and the ore is all shipped after being handcobbcd. 


There are numerous old prospects on other mineralized bands or 
veins in the immediate vicinity of the Union Mine, but they had all 
been abandoned and were filled with water and hence inaccessible. 
Their location and the trend and éharacter of the vein, as far as they 
could be determined, are indicated on the detailed map of Gold Hill. 
(P1. XII.) 


The Honeycutt shaft, now known as No. 12, is located a short dis-
tance west Of the Old Field diggings, and is apparently on the westward 
continuation of the same mineralized zone. This mine was opened in 
the early days of mining on Gold Hill and is said to have produced 
considerable free-milling gold ore. Like the other veins of the district 
as depth increased, the sulphides were encountered and work was 
abandoned. Another vein lying about 100 feet northwest of the Honey-
cutt vein was also prospected in the early days, but was found to carry 
rincipally cop per and only a little gold. It is now being worked from 


Sha t o. 7. The veinsiarrow and umpromising but is well defined 
and apparently apparently follows the strike of the schistosity. It is interesting 
to find here a repetition of the conditions at the Gold Hill Mine, two 
veins close together, one carrying a gold value with little copper and the 
other copper with little or no gold.
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Mines and Prospects of the Whitney Company. 


These mines were not in operation at the time (1906. and 1907) the 
field work was in progress. They were, therefore, inaccessible and 
little can be said about them. Three shafts have been sunk, the deepest 
to a depth of 700 feet. Much underground development has followed 
and it is reported that there are a million and a half tons of gold ore 
averaging about $2.50 per ton now blocked out. (Plates XXI and XXII). 


These mines were formerly known as the McMakin and the Isenhour 
mines. They are located a short distance to the west of Little Buffalo 
Creek and on rather low ground, but clearly in the Gold Hill fault zone 
and only a short distance east of the greenstone contact. All the mines 
are in the tuff area- and not in the greenstone. 


The vein, as far as could be determined, is the ordinary slate vein. 
That is, it consists of auriferous pyrite interleaved with the schists, and 
the ore fills narrow spaces parallel with the schistosity—really the 
opened planes of schistosity of the rifted schists. In character and 
mode of formation it does not differ essentially from the Miller vein 
of the Gold Hill Mine, except that in the Whitney vein there appears 
to have been a concentration of gold rather than of chalcopyrite as in 
the Miller vein. Judging from the material on the dump, both veins 
have been developed in precisely the same way, probably by the force 
of the crystallization of the pyrite in opening and widening spaces in 
the planes of schistosity as it was being deposited. Much of the gold 
seems to have been deposited in a similar manner, and many specimens 
of the ore show the thinnest films of gold, almost like gold-leaf in the 
planes of schistosity of the rock. From accounts of the ores in the 
copper-bearing portions of the vein, it seems that the larger percentage 
of gold occurred in this manner. The pyrite, which contains a small 
amount of chalcopyrite, also carries free gold, as all the concentrates 
show when panned. 


This vein has an almost continuous outcrop for a distance of nearly 
2 miles. Many little pits have been sunk in it in various places and each 
one is reported to have shown more or less gold, none, of them containing 
very high values. As regards its 'length and continuity of outcrop, it 
is probably the strongest single vein in the Gold Hill district. (See 
P1. XII). 


From data and drawings furnished by the Company, it appears 
that the values in the vein or ore shoot are very irregular. It was 
not possible at the time of the field work to examine the ore body, 
but it appears from reports by the engineer, the late Mr. W. J. Parker, 
who was in charge of the exploration and test work done at the mines, 
that the ore is concentrated in certain layers or "floors" in the vein







N. I	 ,\I	 \\Il :lIl\lIII	 tI\ i:v	 PLATE X\ l. 


.1 NI IlSI. \11S\ III	 ISIS	 I\I\KIN IIINI	 IISIII'I • .III1 (IF	 FIll	 S\llSI 'EN 1(l \IlFNS.







ORES AND MINES OF THE DISTRICT. 	 109 


delimited by joint planes. To state it in other words, it appears that, 
since joint planes may often serve as channels for circulating solutions, 
they have in this instance largely controlled the deposition of the ores, 
especially the gold. In one report on file in the Company's office, 
Mr. Parker says: "I have surveyed the 370 foot stope in the Whitney 
Mine and will send you a drawing4° of it in a few days. The ore shoot 
in this stope follows a so-called floor or slide, which is in reality a bedding 
or structural plane of the slates. These bedding planes all over the 
mine undulate considerably; but, taken as a whole, dip to the north-
east. This individual floor is lying nearly flat in the stope and for this 
reason goes over the top of the 370 foot north drift, north of the rise. 
When within 30 feet (vertical depth) of the 260 foot level (in the rise) 
another bedding plane is encountered and above this there is but very 
little gold. (See P1. XXII). 


"It seems that all the better ore in this mine is confined to certain 
strata of the slate and, the reason that the ore is only 5 to 20 feet wide 
in these strata is because all the gold has been segregated to within that 
.space." 


When it is known that the schistosity of the slates is often mistaken 
for their bedding planes, a fact which Mr. Parker apparently did not 
recognize,, it is evident thatby "floor," "slide," "structural plane" and 
"bedding plane," he is referring to the numerous nearly horizontal joint 
planes which are so prominently developed in the vicinity of Gold Hill. 


The ore in this vein, as in all others of the district, lies in fairly well-
defined shoots. The main shaft is located in one and the Isenhour in 
another, but the amount of work thus far done is not sufficient to 
warrant any statements as to their pitch and' general character. 


In regard to the width of the vein and value of the ores, Dr. Pratt" 
and Mr. Steel say.: 


"The vein varies from 3 or 4 feet wide to 25 feet, and Mr. E. B. C. 
Hambley, . the manager of the Whitney Company, assumed an average 
of 14 feet. His engineer, the late W. J. Parker, reported a million 
and a half tons of ore blocked out. As the vein was. more definitely 
proved to be of value, the prospecting shafts were sunk larger so that 
they can be easily changed to three compartment shafts and the mine 
equipped for an output of 1,000 tons a day. Part of the vein is very 
low grade, less than $1 a ton, but this shows occasional rich spots and 
can-not well be left. In the more quartzose parts there are some rich 
shoots or lenses 50 to 100 feet across of as high grade as $14 to $16 per 
ton. 


"The drawing is produced as P1. XXIII, A. 
'Pratt, J. H. Mining industry in North Carolina during 1906. North Carolina Geol. Survey, 


Economic paper 14. Raleigh, 1907. pp.. 144.
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"During the development work, ore from the various drifts and cross-
cuts was tested in the old McMakin mill of 10-stamps with chlorination 
annex. Tests made of 4,950 tons gave per ton of ore: free gold, $0.51 
to $38.75, average $4.52; gold in concentrates per ton of ore $0.10 to 
$0.83, average $0.34; gold in tailings per ton of ore $0.31 to $2.75 
average $0.83. The ore yielded from 1.83 to 12.87 per cent of con-
centrates which had an average value of only $4.17 per ton. Chlorin-
ating the concentrates gave an average gold recovery from them of 
$3.33 per ton and a loss in the tailings of $0.84. The amount of gold 
amalgamated was 79.44 per cent, while that recovered from the con-
centrates was only 4.78 per cent of the total value of the ore. They 
Will, therefore, not bother with concentration, but merely save as much 
gold as possible by amalgamation. Cyaniding has not been investi-
gated as yet,' but will hardly pay on tailings which will be so low grade. 


"There was a special report for each mill test, naming the place from 
which the ore was taken, and all details. By careful sampling in the 
mine they have figured that the ore will 'give an average recovery of 
$2.50 per ton, but in the same proportion as that tested. On the basis 
of 1,000 tons per day, Mr. Parker expected to mine the ore for $1.03 
per ton, transport it to the mill for $0.12, and mill it for $0.26, total 
'expense $1.42 per ton, showing an expected profit of 'a little over $1 
per ton. Of 'course this involves equipment for electric hoist and haul-
age plant, etc. They will use double deck cages since the slaty ore is 
expected to give trouble in loading skips. It was Mr. Hambley's 
intention to push the development work only fast enough to keep a 
half million tons of ore blocked out. He states that the vein can be 
followed on the surface for a distance of 2 miles, but it is very probable 
that there are a good many barren spots along this length, and at the 
North and at the old Isenhour workings there seems to have been a num-
ber of small, richer deposits pretty badly scattered. The whole mine 
was quite dry, especially at depth. Mr. Hambley and others said that 
the Isenhour vein was 9 feet thick and of good grade, and it is over 
6,000 feet from the other workings." 


The equipment for mining and handling the ore appears to be good, 
and it is stated that work will be resumed at an early date. 


Mines and Prospects of the Southern Copper and Gold Mining Company. 


The mines of this Company consist of two shafts, an old. prospect 
and a few pits along outcropping of two and possibly three veins or 
mineralized areas in the schists. They are located upon a hill a few 
hundred yards southwest of the Randolph shaft. 


One shaft and the old prospect hole are probably on the same vein
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which appears to have the same trend as the schistosity, while the other 
is on a vein lying about two hundred feet to the southeast. The rock 
in which the two veins occur is very different in texture, showing well 
the variations that are found in the country rock. The rock at the 
shaft and old prospect is light in color and very fine and dense in texture 
and is either a fine tuff much silicified or a mashed rhyolite, while that 
at the other shaft, that nearest the boiler house, is a typical mashed, 
coarse-grained tuff. The ore in this shaft is very different from that in 
the former and consists of aui iferous pyrite and chalcopyrite with small 
amounts of sphalerite and galena in a silicified and quartzose portion 
of the country tuff. There is considerable evidence of replacement 
of the schists by the ores and by quartz. This ore, while not so rich as 
that in the North vein of the 800 ft. level of the Randolph vein; in 
general appearance does not differ essentially from it. It clearly belongs 
to-the silicious type of vein. 


The shaft on this vein is about 200 feet deep and drifts are now being 
driven at right angles to the trend of the vein with the intention of 
exploring two more so-called veins that lie near the main vein, one to 
the northwest of it and the other to the southeast. 


The ore in the other shaft, that nearest the mill, consists for the most 
part of sphalerite, galena, and pyrite with more or less chalcopyrite. 
All the sulphides are auriferous and occur in narrow seams in the 
country rock—the opened planes of schistosity. There is apparently 
little or no replacement of the country rock either by ore or quartz, 
and the vein is apparently of the rifted schist type. The ore and the 
country rock of this vein resemble very closely those of the Silver Hill 
Mine. 


A few hundred tons of the upper and decomposed ore have been 
hoisted and milled. The values are said to have been high, but the 
gold was reported to be. "rusty" and not to amalgamate well. 


Aside from air tools, the mine is fairly well equipped. There is a 
small well-built mill equipped with ten stamps, amalgamating plates 
and Wilfley tables. 


The Barringer Mine.—This mine, situated near Misenheimer station 
and about 4 miles southeast of Gold Hill, was opened prior to 182442 and 
was probably the first mine in the State to be opened upon a true gold- 
bearing vein. It was possibly the discovery of this vein that caused 
prospecting for other veins in the "gold country" to be begun. Prior 
to its discovery, the gold was thought to occur Only in the placer workings. 


The vein is located in the slates at the contact of a mass of igneous 
rock, diabase, probably a large dike, and differs from the other veins 


'Olmsted. Denison. Report on the geology of North Carolina, p. 34.
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of the district in that the gangue mineral is largely calcite. The vein 
is said to have'av been very narrow, and very rich, especially in the upper 
workings. Specimens from a 3-inch seam are reported to have been 
nearly one-half pure gold, but the values throughout the vein were 
very irregular, varying in assay value from about $2.00 to more than 
$500 per ton. The vein is also said to have been much disturbed by 
faulting. It has-been estimated that nearly $100,000 have been taken 
from the one ore shoot of the mine. The workings have been very 
irregular and much money was spent in trying to find more ore like that of 
the upper levels, but with, little success. Plans and elevation made 
from surveys of the mine, now in the office of the Whitney Company, 
the owners of the mine, show the character of the work and the relation 
of the vein to the wall rock and the diabase dike. (See P1. XXIII, B). 


GREENSTONE TYPE. 


Southwest of the Whitney Mine the zone of mineralization passes into 
the greenstone area and in this formation occur numerous small veins 
which have a distribution similar to those of the Gold Hill type, that is, 
many small veins in parallel and closely spaced fractures. These veins 
have the same general northeast trend as those at Gold Hill, but in 
character and kind of ore and gangue material they differ radically from 
the type.' 


The ores consist of bornite and chalcocite in a quartz and epidote 
gangue. The veins are generally well defined and may be easily traced 
on the surface by the debris of quartz and epidote. At times they 
consist only of stringers of ore in narrow fractures in the rock, which 
in such instances shows more or less epidotization. 


Little prospection has been done on these veins and consequently 
little could be learned as to their character. The prominence of the 
outcroppings depends upon the character of the vein material; quartz 
and epidote veins have prominent outcroppings while those with 
little or no gangue materials are inconspicuous and possibly consist 
of a slight prominent exposure of the rock but with copper stainings. 
Generally they are considered as "copper veins" rather than "gold veins" 
although they all carry a small value in gold. 


In character these veins are exactly like the Virgilina type of vein. 
The definition given by Mr. W. H. Weed" for this type of southern 
copper deposits is equally applicable to these. He says: 


"The first type of deposit is that of a true fissure vein, the quartz 
vein formed by the filling of open cavities—with only minor and acces-
- 43Weed, W. H. Types of Copper deposits in the Sourthern United States. Am. Inst. Mm. Engineers, 
Trans., v. 30 (1900) pp. 452.
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sory replacement of country rock. The Virgilina deposits are repre-
sentatives of this type. The ore is glance and bornite with little or no 
chalcopyrite or pyrite." 


Some of the prospects in veins of this type are as follows: two shallow 
shafts on the Barringer plantation a short distance southwest of the 
Isenhour Mine, several shallow pits on land belonging to George P. 
Kluttz, the Harkey diggings near FivePines, and the "Hopkins Mines" 
near Foil's mill. In all of these the veins appear to be small and 
unpromising.


THE CLINE TYPE. 


This type of deposit differs from the greenstone only in the gangue 
minerals and the ore. The character of vein is the same. The ores 
consist of auriferous pyrite and chalcopyrite in a gangue of quartz, 
calcite and siderite, associated with varying amounts of specular hema-
tite. This type occurs in both greenstone and diorite near their contact. 


Only two prospects of this type have been opened, the Cline Mine 
and the 1an Hopkins diggings near Cross Roads, neither of which was 
accessible at the time of the field work. Little, therefore, can be said 
about them. Both, however are said to have contained considerable 
gold. Only a small amount of work has been done at these places, but 
the trenching and cross-cutting as well as the shafts show well-defined 
veins which vary in width from 2 to 4 feet and trend N. 350 .W. 


THE DUTCH CREEK TYPE. 


This type is similar in all respects to the Cline Type, except that the 
veins occur in the granite. The ore is auriferous and consists of pyrite, 
a small amount of chalcopyrite and a little siderite in a gangue of quartz. 
The prospects of this type are the Dutch Creek Mines, the Gold Knob 
Mines, and the diggings in the vicinity of , Garfield. . They are all, 
except the Dutch Creek prospects, long since abandoned, but it is said 
that in the early workings . considerable gold was obtained from them. 
The trend of the veins .or.stringers appears to be invariably toward the 
northeast. 


The Dutch Creek Mines.—These are simply prospects belonging to 
Mr. A. H. Graf of 'Salisbury. . Several years ago a considerable amount 
of prospecting was done in this: vicinity and three or four shallow shafts 
were sunk upon the richer veins. A small mill was erected and it is 
reported that considerable gold was secured in the upper workings from 
the shafts and from pits. The veins are narrow and irregular but the 
ores are reported to carry high gold values.
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Recently Mr. Graf has reopened one of the most promising of the old 
shafts which was sunk so as to intersect a small vein outcropping on the 
surface and having a rather flat southeast dip 1 about 45°. The ore 
shoot at the surface, while the values were exceptionally high, was short 
and narrow As it was followed downward, the values remained good, 
and the shoot lengthened and widened very materially, until at a depth 
of about 60 feet, it has a width of from 3 to 6 feet and is about 60 or 
100 feet long. The vein is in the granite at the contact with a decom-
posed basic dike which appears to be a gabbro. The ores consist of 
free gold, pyrite and a little chalcopyrite. The values are high and it 
is probable that there is a small but valuable deposit of ore at the place. 
The work has not been extensive enough to warrant any definite state-
ments as to the value of the deposits.


li







CHAPTER VII. 


GENERAL SUMMARY. 


The rocks of the Gold Hill mining district are about equally divided 
between the sedimentary and the igneous groups. The sedimentary 
series consisting of slates, tuffs and breccias, intercalated with which 
are minor flows of rhyolite and andesite, makes up its southeastern 
portion. 


The igneous rocks which consist of greenstone into which are intruded 
diorite and granite, make up the northwestern half. These are sepa-
rated from each other,.by a great fault of undetermined throw, the Gold 
Hill fault, which extends across the whole district in an approximate 
N. 15°E. direction.	 . 


The sedimentary series.—This consists of thick strata of bluish or 
grayish slates interbedded with which are minor rhyolite and andesite. 
flows and heavy-beds of tuff. 


The rhyolite is normal rhyolite similar in type to that which is so 
widely distributed along the eastern border of the continent. It has 
a limited distribution in the district, and was found in only one place, 
the northeast end of Flat Swamp Mountain, wherc it is well developed 
and is characterized by structures typical of ancient rhyolitic flows. 
Associated with it is a small amount of flow-breccia. 


Andesite was found in typical development in but one locality, the 
long ridge between Little Bear Creek and Little Buffalo Creek where 
a flow about 3 miles long is interbedded with a series of tuffs. The 
lower portion, at the contact with the tuffs beneath is typically amygda-
loidal, the amygdules filled with feldspars, epfdote and zoisite. This 
phase grades gradually into the massive rock which has all the char-
acteristics of an extrusive andesite..	 . 


The tuffs vary greatly, but are usually of medium texture, and, within 
the limits of this district are never very coarse. The coarser phases 
consist of sharp angular fragments of both rock and feldspar crystals 
imbedded in a dense, fine-grained groundmass containing more or less 
clay. By a decrease. in the size of the component fragments .there is 
a gradation into an. exceedingly fine-grained rock, felsitic in character 
and so dense that the microscope does not resolve it. This material 
has the chemical composition of a rhyolite or a silicified dacite, and is 
regarded as a fine -volcanic ash.	 •. 


The slates differ from the fine, dense tuffs only in the amount of land
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waste. By a decrease in the amount of ash and at the same time an 
increase in the clay, mud, etc., the fine, dense tuff passes gradually 
into the typical bluish slate. 


The series as a whole consists of alternating layers or bands of these 
types of rock in which the slate largely predominates. The rocks as 
a rule are fairly massive and reasonably fresh, with only local occurrence 
of mashed and schistose facies. They all, however, show much silici-
fication and the rhyolite is completely devitrified. 
• The Greenstone.—This term is applied to a much metamorphosed 
basic effusive rock with local tuff aceous phases extending northeastward 
somewhat in the shape of a wedge from the center of the southern 
boundary of the district. This rock along its northwest boundary is 
fairly massive and has the appearance of a basaltic flow. To the east 
it becomes locally tuffaceous and is so highly metamorphosed that its 
original textures are almost wholly destroyed. 


The Diorite.—This is intrusive into the greenstone and varies in texture 
from a coarse, highly feldspathic, quartz-free rock to a dense fine-
grained, dark-colored quartz-diorite. It has suffered less metamorphism 
than the greenstdne, and while badly jointed throughout and locally 
sheared, is generally fresh and fairly massive. It has a wide distri-
bution throughout the igneous portion of the district. 


The Granite.—This rock is intrusive into both greenstone and diorite. 
Two types are found, a medium-textured light gray facies, and a fine- 
grained aplite variation which seems for the most part to be confined 
to dikes or local areas. This is subordinate to the coarser variety 
which is a medium, light gray highly siliceous granite in which soda- 
appears to predominate over potash. It is massive but closely jointed 
and deeply weathered. 


Dikes.—Dikes are numerous throughout the whole district and are 
of at least four types, diorite, granite, gabbro and diabase. They 
are named in the order of their respective ages, beginning with the 
oldest. There are, however, diorite dikes of two periods of intrusion, 
one, the oldest dike rocks of the region, the other younger than, and 
cutting both the massive diorite and the granite. 


STRUCTURE. 
The district presents a fairly complex structure. Probably the most 


important feature is the Gold Hill fault which separates the igneous 
rocks of the western portion of the area from the sedimentary series 
of the eastern. This fault extends the entire length of the district 
and is marked by a zone of highly mashed and schistose rock, much 
minor and local faulting, and numerous closely-spaced joints.
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In addition to this main fault there is a second one of considerable 
magnitude immediately east of Flat Swamp Mountain. The linear 
extension of this fault is not known, but is probably four or five miles. 
The steep east face of Flat Swamp Mountain is regarded as an escarp-
ment formed by this fault, and if this is true it probably extends a 
number of miles beyond the northern boundary of the district. 


Folding is also very prominent. The slate series near the contact 
with the igneous rocks has been thrown into closely compressed iso-
clinal folds, the axes of which have a steep northwest dip. This close 
folding has developed prominent schistosity near the contact with the 
igneous rocks. This is only local and as distance from this contact 
increases, the folding becomes less prominent and the schistosity largely 
disappears. 


In the igneous portion of the district the diorite is intrusive into the 
greenstone and the granite into both greenstone and diorite. There 
is very little local metamorphism at any of these intrusive contacts. 
Jointing is very prominent in all portions of the district and often the 
joint planes present slicken-sided surfaces. In trend they are pretty 
well distributed throughout the three hundred and sixty degrees of the 
circle, but they are probably somewhat more prominent in the north-
east quadrant. The schistose portions of the district, in which there 
are few northeast-trending joints, form a notable exception to this 
statement. It appears that where schistosity has been prominent the 
joint-producing forces found relief along the planes of schistosity and thus 
no such joints were formed. In dip they vary from nearly horizontal 
to practically vertical.. 


THE VEINS AND ORES. 


The ore-bearing veins are developed in the zone of minor faulting 
immediately to the east of the Gold Hill fault. They appear for the 
most part to follow the trend of the fault, but are often found following 
the strike of the schistosity. They are of two types, one of which 
is marked by an extensive silicification of the wall rock. The other 
presents a minimum of silicification and consists of a zone of narrow 
rifts in the slate parallel with the sOhistosity. These two types also 
differ as to the metal they carry. The former is largely gold-bearing 
with only a small percentage of copper, and the latter largely copper 
with only a small'arnount of gold 


The ores are auriferous pyrite and chalcopyrite associated with 
trivial amounts of galena and sphalerite. Much of the pyrite appears 
to be the oldest of the sulphides, but there are instances when it is 
probably contemporaneous with or even younger than the other ores.
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Broadly speaking, however, it may be stated that the pyrite is the oldest 
mineral, and after deposition was more or less shattered by further 
movements. This shattering was followed on the one hand by the 
deposition of chalcopyrite and more pyrite, and on the other by the 
introduction of pyrite and gold—the auriferous pyrite. Since the veins 
rich in gold are usually, if not always, lean in copper, and those carrying 
much copper contain little gold, it is believed that they may represent 
two separate and distinct periods of mineralization, or possibly two 
sources for the ore-bearing solutions.
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