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Introduction

The following s a brief abstract of a more detalled
report avallable for inspect!on in the flles of the Jeologl-
cal Survey, Washin-ton, D. C., and of the State Geolorrist,
Burlinston, Vt. All fllus:iratlons in the report are in-
cluded with this abstract.

The Oranze County copper distrlct in east-central Ver-
ront includes an area about 20 miles long from north to south
and about 5 miles wide (fi5. 1). The district ylelded ‘nipor-
tant amounts of copper before 1882, mostly from the Ely nilne,
but since then has teen nnly a small and intermittent pro-
ducer. Total production is estimated to be between 50 and 60
million pounds of copper.

Jeneral ;eology

The distr!ct contains h'ghly deformed stratified rocks
of Ordoviclan or Devonian acze (pl. 1). The western part is
underlaln by a serles of calcareous schists known as the
Walts Rlver formation, and the eastern part contains doml-
nantly quartz-mica schist. Needle amphibollte, probably of
volcanic ori;in, and coarse iarnet schist beds are locally
important stratijgraphic narkers, All the rocks are highly
metamorphosed.

The bedding 1s intensely folded on a large and small
scale, and a well-developed cleavaye lles essentially paral-
lel to the axial planes of nagor and ninor folds. The folds
generally plunge less than 30°NNE.

The cleava:ire 1tself 1s deformed on a largje and small
scale. The copper district lles on the east flank of a
broad cleavage arch whose axis lles parallel to and a few
miles west of the district (fig. 2). Minor flexures or
"rolls" in the cleavage are common in the central part of
the district, and the Ely ore shoot lies within and plunges
parallel to the axls of one such "roll" (fig. 3). The
cleavage "rolls" plunge approximately parallel to the folds
in the bedding. Faults that cut and deform cleavage as well
as bedding also contain sulfide deposits.

Copper deposits

The ore bodies are lenticular and generally lle paral-
lel to the cleavage of the wall rocks. The Elizabeth mine
workings are confined to a single large body, but the other
two large deposits are composed of several small lenses
that overlap like shingles on & roof (pl. 4 and fig. 4).
The two larg;est ore deposits, the Elizabeth and the Ely,
are definitely elongate shoots, and thelr elongation 1s
closely parallel to the plunge of minor folds In their vi-
cinity. It is suggested that the Eureka-Union (Pike H1ll)
deposits may be connected to the upper end of a similar
shoot at moderate depth.

The ore 1s a mixture of pyrrhotite with subordinate
chalcopyrite and sphalerite. The average copper content of
ore at the different mines ranges from 2 to more than 3 per-
cent. Non-metallic minerals make up over 50 percent of the
average ore; principal gangue minerals are quartz, feldspar,
mica, hornblende, and carbonate. The gangue mlnerals repre-
sent, for the most part, unreplaced constituents of the
country rock.

The sulfide minerals replaced the country rock, and were
deposited at high temperatures, probably from hydrothermal
solutions. These solutions are belleved to have originated
directly or indirectly from the intrusion of granitic rocks
such as are now exposed north of the district. The ore
deposits were probably formed during a late stage of the
regional metamorphism. The structure of the wall rocks
rather than their chemical composition appears to have been
of greatest importance in localizing ore deposition.

Possibilities for future exploration

The most favorable areas for development of large ex-
tensions of known deposits lie in unexplored parts of the
Elizabeth veln and north of and below the bottom of the
Union mine.

Areas believed to be most favorable for discovery by
geophysical methods (self-potential measurements) of new
deposits are shown in plate 1. Possible extensions of the
Rlizabeth vein to the north and south of 1ts known limits
probably afford the best poassibllities 1in the district.
Areas underlain by cleavage "rolls," in which the cleavage
strikes more westerly than elsewhere, are shown on the map;
these areas, particularly in a zone 1 to 2 miles wide con-
necting the Ely and Elizabeth mines, are believed to be very
favorable.

Most of the other recommended areas shown in plate 1
were chosen because sulfides are known to exlst within them,
cr because of a favorable structural environment, suggested
by erratic cleavage strlkes or the presence of a fault.

Descriptions of deposits

All nmines and prospects that were visited are shown on
plate 1, with their names where any 1s 1in common use.

Elizabeth mine.--The Elizabeth mine has been descrl!bed
in a previous report avallable for Inspection in the files
of the Geologlical Survey. Maps accompanylng this report
rmay be obtained upon written request to The Director, Geo-
loirical Sirvey, Washinston 25, D. C.

Ely mine.--The Ely mine (pls. 2-6, flg. 3) produced
between 30 and 40 million pounds of copper, mostly before
1882, but has been 1dle since 1902. The average grade of
ore is 3.5 percent copper.

The country rock 1s quartz-mica schist with subordinate
armphibolite or hornblende schist. The naln ore shoot 1is
para’lel to the cleavage and follows the axis of a "roll"
or flexure in the cleavage, brought out on plate 2 by the
westerly strikes at the entrance to the maln shaft. A re-
verse fault, locally mineralized, intersects this cleavage
roll in the vicinity of the maln ore shoot. Fold axes,
cleava;se-beddins Intersections, axes of major and minor
cleavage "rolls," and the intersection of the reverse fault
with the cleavapge "rolls" all plunge about parallel to the
ore shoot.

The ore shoot 1s formed by successive sulfide lenses
that overlap like shincles on a roof (pl. 4). The lenses,
made up of one or more sulfide veins, average 10 feet in
thickness, range from 50 to 250 feet in strike length, and
are generally not rmore than 300 feet in pltch length. The
pit:h length of the main shoot, as nined to date, 1s 3,380
feet.

None of the many openings or drill holes away from the
naln shoot appear to intersect Iimportant bodies of sulfide
ore. Known reserves are negligible, and prospects of in-
creasing the reserves, except at the bottom of the shaft,
are very poor.

Pike H1l1ll mines.--The Pike Hill mines (pls. 7, 8, figs.
3, 4) Include the Eureka, Union, and Smith mines; the latter
is 1little more than a prospect, Total production from these
mines 1s less than 9 million pounds of copper; the last
mining was 1n 1919 at the Eureka mine and in 1881 at the
Union mine. The ore from the Eureka mine contained an
average of 2.5 percent copper.

The country rock is calcareous mica schist. The ore
bodles are made up of overlapping lenses (fig. 4) that 1ie
at or close to a single cleavage horizon defined by the
structure contours on plate 8. The average thickness of
individual lenses is 8 feet, average strike length 175 feet,
and average dip length less than 100 feet.

An anticlinal "roll" in the cleavaze that apparently
lles Just east of the workings may be an Important locus
of ore deposition, below and north of the bottom of the
Union mine. Except for this possibility, the chances of
finding substantiel ore reserves adjacent to the mine work-
ings are falrly well elimlinated by old and recent drilling.

Orange and Gove mines.--The Orange and Gove mines
(fig. 5), and a few scattered prospects between them, ap-
pear to 1lile in a single veln zone in amphibolite that more
or less follows bedding and cleavage. Production has been
negligible, and none of the present openings give promise
of a large ore body. The stratigraphic horizon of the vein
is easily followed (pl. 1).

Cookville mine.--The Cookville mine (fig. 6) appears
to 1lle on a mlneralized fault (see pl. 1) with a steep or
vertical dip. Production has been negligible, and there

are no reserves in sight., The fault 1s worth prospecting
to the north and south,

Dimond property.--Extensive diamond drilling was done
on the ﬁIEons property (fig. 7) in 1943, on the basis of
large and encouraging self-potential anomalies. The
thickest sulfide stringer found was less than 1 inch thick.

Other prospects.--Other prospects visited are shown
on plate 1. ost of them contained a few traces of sul-
fides, mostly pyrrhotite,
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