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ABSTRACT
This study deals with the petrographic and geochemical
description of one of the lead-zinc fissure veins occurring in
the Connecticut Valley region of Massachusetts.

The petrographic

studies show a quartz-rich, feldspar defficient lead-zinc
deposit with minor copper mineralization.

The alteration effects

shown by both the vein and adjacent wallrock were minor and
indicated formational temperatures of the mesothermal range.
The anomalous concentrations of the base metals, which are more
common to higher temperatures and pressures of formation,
indicate the existence of a zoned type deposit.

Boxwork

structures exhibited in the Poplar Hill location indicate
possible supergene enrichment of subsurface levels.

Detailed

mapping and mineralogical descriptions coupled with core sampling
of the area could indicate the presence of copper, tin and
molybdenum mineralization.
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The purpose of this paper is to study the petrology and
trace metal geochemistry of one of the lead-zinc fissure veins
that occur on the west side of the Connecticut Valley.

The

occurrence is one of two exposures that are located on Poplar Hill,
which is located in the north central portion of the Williamsburg
quadrangle near West Whately, Massachusetts.

Three traits first

aroused interest in the occurrence of this fissure vein:

the

Pb-Zn-Cu mineralization of the vein; the gossan type structure
that is exhibited in the upper portion of the exposed vein; and
the close proximity of the vein to several acid type intrusions,
namely the Williamsburg granodiorite and the Belcherstown tonalite.
Also discussed in this paper are the alteration effects of the
enclosing wallrock at this location.
The lead-zinc veins of the Connecticut Valley were first
described by Alanson Nash in 1827 in Sillman's "American Journal
of Science."

A self taught geologist, Nash described the min-

eralogy and geology of 13 veins located in old Hampshire
County, Massachusetts.

Although the geological descriptions were

at best unrefined, his mineralogical reports were accurate, for
the most part, at least in the case of the vein exposed on
Poplar Hill.

Hitchcock, the state geologist of Massachusetts
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during the mid 1800's, submitted his final report on the geology
of the state in 1841.

In his report Hitchcock quoted Nash's

mineralogical descriptions, but did not expound on the
mineralogy and geology of many of these vein occurrences.

He

reported these occurrences as curious but not necessarily of
economic significance.

B. K. Emerson, who in 1895 submitted

his monograph on the geology of Franklin and Hampshire counties,
visited several locations of fissure vein occurrences in the area,
of which this study site is not one, and, like Hitchcock, quoted
Nash's mineralogical observations and supported their accuracy.
To this date, mostly due to the abundance of rich Pb-Zn localities
elsewhere, this area has gone unstudied for the most part.
Modern accounts as to the size and distribution of an apparent
network of Pb-Zn-Cu fissure veins in the Connecticut Valley region
are nonexistent.
The Williamsburg quadrangle is located on the eastern limb
of the anticlinorium, whose crest produces the Berkshire Hills.
The eastern limb is essentially a homocline, which is made up of
smaller folds of several types and generations.

(Willard, 1956.)

The metamorphic rocks in the area are phyllites, schist marble,
schist quartzites and amphibolites of Ordovician and Silurian
ages.

The igneous rocks include the Williamsburg granodiorite,

its associated pegmatite and the Belcherstown tonalite.

Both of

these intrusive complexes were intruded after a period of late
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Devonian to Carboniferous metamorphism and prior to Triassic
faulting in the Connecticut Valley.

(Willard, 1956.)

The

Pb-Zn-Cu fissure veins located in the Connecticut Valley and
adjacent Berkshire foothills are purported to be Triassic in
age and related to tensional faulting in the valley area.
(Emerson, 1907.)
The exposure on the south end of Poplar Hill is one of
four now abandoned mines or prospects in the Williamsburg
quadrangle.

Two of the pits are located on Poplar Hill and

expose the same Pb-Zn fissure vein.

A third pit, located on

Figure 1, was described by Willard in 1949 as being badly caved
in and the vein exposure covered by alluvium, but the dump contained material similar to that found at the Poplar Hill site.
The fourth vein in the area, described by Willard as being a
short adit which was also badly caved in, is not accessible for
study.

Records show that only one of the lead-zinc-copper veins

in the Connecticut Valley has been mined in the past.

The vein

is termed the Loudville occurrence and is located just south of
the Williamsburg quadrangle area.

The vein, discovered in 1679

near what is now Northampton, Massachusetts, was worked sporadically until the 1830's when the price of lead fell off due to the
glut of ore from the tri-state district.

The workings at the

Loudville vein consist of several adits, the longest
exposing a vein 6 to 8 feet in diameter.

900' and

(Emerson, 1898.)

According to local history, the veins exposed on Poplar Hill,
although small, have produced ore that was smelted and cast into
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bullets for the Revolutionary War.

The pit investigated is

reported to have produced lead-silver and gold ores but neither
grade nore quantity of the ore extracted are available.

(Willard,

1956.)
The Poplar Hill site was sampled during visits in September
and December, 1981.

The vein exposed in this prospect is "-8 11

wide at ground level and opened to
which is

~15•

deep.

~1.5'

at the base of the pit,

The strike of the vein is due north and its

dip varies from 75° to 80° west.

The enclosing wallrock is

typically a highly fractured, dark green to dark gray quartz
biotite schist.

Also visible in the pit are several large north-

erly trending westward dipping dilations which are encrusted with
quartz druses ranging in length from 0.25 to 2.5 cm.

Small amounts

of galena, pyrite, chalcopyrite, secondary calcite and limonite
are also visible in these dilations.
The fissure vein exposed in this pit can be characterized as
milky to lead gray in color, frequently showing limonite staining
and having thin walled siliceous box structures.

The predominant

ore minerals of the vein are galena and sphalerite with minor
amounts of pyrite, chalcopyrite, covellite and malachite.

The

gangue is quartz, calcite and schistose xenoliths that occur
frequently in the vein.

North and south of the pit, roughly

paralleling the strike of the vein, can be seen blocks of schist
encrusted with quartz druses, galena and litharge (PbO).
Although no evidence of movement can be discerned from the
examination of the vein walls, the presence of xenolithic schist
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fragments and the slightly different appearances of the schist in
the hangingwall and footwall suggest that this vein was emplaced
along a fault, its movement not measurable at this location.
Thin sections were made by cutting with a diamond embedded
saw, chips of sample material ""'25 x 40 mm.

The chips were then

polished through 600 grit corundum abrasive and bonded to a
frosted slide with Hiloquist epoxy.

After an appropriate drying

period of ""'12 hours, the slides were trimmed and polished on a
diamond impregnated grinder until a thickness of "'-35>t was reached.
The sections were then ground by hand with 600 grit corundum
abrasive until the interference colors of quartz were no greater
than straw yellow.

Cover slips were not bonded to the upper sur-

face to facilitate staining if required.

Thin sections were

examined using a Nikon petrographic microscope.

Photomicrographs

were taken using a Leitz Ortholux petrographic microscope and
accompanying 35 mm camera with Kodak Tungsten Type B film.
Polished surfaces were prepared by cutting rock slabs with
a diamond saw.

After polishing the slabs through 1,000 grit

abrasive, they were allowed to sit for several days in a Vibra
Lap containing 1,000 grit Ti02 abrasive.

Examination of the

polished surfaces and photography was conducted with a Leitz
Ortholux petrographic microscope and 35 mm camera equipped for
examination with reflected light.
Geochemical analyses for Cu, Zn, Pb, Au, Ag, Mo, Ni and Sn
were conducted by Skyline Labs in Wheat Ridge, Colorado.

Although
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the samples to be analyzed had percentages of Cu, Zn and Pb that
could have been estimated, an accurate percentage of these base
metals was desired to determine if the ore was above minimum
tenor.

The sample was analyzed for concentrations of Mo, Sn and

Ni because of the possibility, due to the vein's close proximity
to an acid type intrusion, that mineralization of this nature
might occur, although it was not evident from examination of thin
sections and polished surfaces.

Analysis of Au and Ag was

requested, because of reports by Willard in 1956 that this particular pit was once mined for its Pb, Au and Ag content.
A sample of the ore taken from the Poplar Hill vein was
pulverized and sieved to <100 mesh and sent to Skyline's Wheat
Ridge labs, where analyses were conducted using the procedures
cited in Appendix 1.
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Sample S-1
This is a milky to gray (infrequently stained with limonite),
quartz-rich specimen of vein material. Small amounts of galena,
chalcopyrite and sphalerite are visible in this hand specimen.
Thin Section
Quartz 80-85%:

Grains are idiomorphic to hypidiomorphic, often
radiating crystals of 2 mm or less into small
internal vugs. Quartz matrix is composed of
grains 0.02 to 1 mm in diameter and averaging
0.5 mm. Muscovite frequently occurs as inclusions within many of the larger grains and
inclusions of minute opaque grains occur in
practically all the grains. Quartz frequently
shows multiple stages of overgrowth.

Feldspar 7-10%:

~l
sodic oligoclase, hypidiomorphic to
allotriomorphic grains, infrequently twinned,
range in size from 1.5 to 0.5 mm.
Inclusions
within these grains include sericite, chlorite,
quartz, muscovite and epidote. Grains show
only a moderate degree of sericitic alteration.
Several grains show zonation, and subsequent
alteration of the more calcic zones.

Sphalerite 5-7%:

Small hypidiomorphic to allotriomorphic grains
range in size from 0.25 to 2.0 mm in diameter,
frequently with inclusions of epidote, galena
and quartz. Some of the larger grains show
oxidation rims of zincite(?).

Epidote 5%:

Hypidiomorphic to allotriomorphic grains,
frequently of a granular nautre. Often present
with the sphalerite but occur as minute
idiomorphic grains associated with the feldspar.
Grain sizes range from 0.5 to 0.01 mm in
diameter and average 0.25 mm.

Galena

< 5%:

As minute idiomorphic to hypidiomorphic grains,
generally less than 0.25 mm in diameter. Seen
disseminated throughout the specimen as as
inclusions within as well as surrounding the
sphalerite.

8

Sample S-1 continued
Accessory minerals

< 5%
Calcite
Chalcopyrite
Hematite
Limonite
Muscovite: as inclusions to quartz and
feldspar grains
Pyrite
Zincite
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Sample S-2
This specimen is a milky to gray quartz-rich sample of vein
material.
Sphaler~te, galena and chalcopyrite are visible on
freshly broken surfaces. Calcite encrusts several of the weathered surfaces.
Thin Section
Quartz 55-60%:

Idiomorphic to hypidiomorphic grains varying
in size from less than 0.05 to 2.5 mm in diameter,
crystals radiating into small vugs, often seen
penetrating the sphalerite grains.
Inclusions
of minute opaque grains are also abundant.
Some of the larger idiomorphic grains show
multiple overgrowths. This effect is also
seen on some of the allotriomorphic matrix
grains.

Sphalerite 25-30%: Hypidiomorphic to allotriomorphic grains ranging in size from 0.5 to 3.5 mm in diameter,
brown to amber in color, highly fractured,
frequently associated with allotriomorphic
epidote grains.
Epidote 10-12%:

Hypidiomorphic to allotriomorphic grains less
than 0.25 mm in diameter. Often occurring as
granular aggregates in rims surrounding the
larger sphalerite grains.

Galena ( 5%:

Idiomorphic to allotriomorphic grains ranging
from 0.25 to 2.5 mm in diameter.
Several of
the grains show resorbtion.
Frequently
associated with epidote and intimately
associated with sphalerite.

Accessory minerals ( 5%
Chalcopyrite
Feldspar: as highly sericitized grains within
the quartz matrix
Hematite
Muscovite
Pumpellyte(?): within the quartz matrix,
anomalous green interference
colors
Zincite
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Sample S-3
This is a milky to gray quartz-rich specimen of vein material.
Galena is abundant in the hand specimen along with minor amounts
of sphalerite and chalcopyrite. Xenoliths of altered schist are
also present in this specimen.
Thin Section
Quartz 80-85%:

Idiomorphic to hypidiomorphic, often radiating
crystals 2 mm or less into small internal vugs.
The quartz matrix is composed of grains 0.02
to 1 mm in diameter and average 0.5 mm.
Muscovite frequently occurs as inclusions in
many of the larger grains.
Inclusions of
minute opaque grains occur in practically
all of the grains. Larger quartz grains
frequently show multiple overgrowth layers.

Feldspar 7-10%:

~An12

sodic oligoclase, hypidiomorphic to
allotriomorphic grains infrequently twinned,
ranging in size from 1.5 to 0.5 mm.
Inclusions
within these grains include sericite, chlorite,
quartz, muscovite and epidote. These grains
show sericitic alteration of the more calcic
bands.

Sphalerite 5-7%:

As small hypidiomorphic to allotriomorphic
grains 0. 25 to o'. 5 mm in diameter. This
sphalerite is frequently seen with inclusions
of epidote, galena and quartz.
Some of the
larger grains show oxidation rims of zincite{?}.

Epidote 5%:

Hypidiomorphic to allotriomorphic grains,
frequently of a granular nature. Often present
with sphalerite, but also occurring as minute
idiomorphic grains within the feldspar.
Grains
range in size from 0.01 to 0.5 mm in diameter,
averaging 0.25 mm.

Galena

< 5%:

As minute idiomorphic to hypidiormophic grains,
generally less than 0.25 mm across. Also seen
disseminated throughout the specimen and as
inclusions within, as well as surrounding, the
sphalerite.
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Sample S-3 continued
Accessory minerals

<

5%

Calcite
Chalcopyrite
Hematite
Limonite
Magnetite: presumably from the xenoliths
of schist
Muscovite: as inclusions within the quartz
and feldspar grains
Pyrite
Zincite
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Sample S-5
The specimen is a dark green quartz biotite schist that has
been highly silicified. Several large quartz veinlets cut across
the foliation present in the schist.
Thin Section
Quartz 35-40%:

As idiomorphic to hypidiomorphic grains ranging
in size from 0.5 to 3.0 mm in diameter in the
veinlets, to those grains 0.25 and less in the
schist matrix. The quartz present in the veinlet shows multiple overgrowth layers.

Feldspar 30-35%:

-An12 sodic oligoclase, hypidiomrophic to
allotriomorphic grains ranging in size from
those 0.25 mm to much larger grains 2.5 to
3.0 mm. Twinning is infrequent and when present,
it is only as traces due to the rather high
degree of sericitic alteration. Grains of
muscovite, epidote, chlorite and quartz are
present as inclusions in the larger feldspar
grains. Some zonation appears but is not
representative of this sample.

Biotite 20-25%:

Primarily as small idiomorphic laths ranging
in size from 0.25 to 1.5 mm in length.
Approximately 25% of these grains have been
altered either completely or partially to
chlorite/pennanite. Pleochroism in brown and
green, several of the larger grains exibiting
"birds eye" extinction and pleochroic haloes.

Accessory minerals

< 5%
Calcite:
Chlorite
Epidote:

secondary to the vein mineralization

as granular aggregates associated with
the alteration of the feldspars
Hematite: as an oxidation product of the iron
bearing minerals, magnetite and pyrite
Magnetite
Muscovite
Pyrite
Sericite
Zircon
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Sample S-6
The specimen is a milky to dark green sample of quartz
muscovite schist that has been affected to a moderate degree by
silicification.
Thin Section
Quartz 70-75%:

Idiomorphic to allotriomorphic grains varying
in size from 0.5 to 1.75 mm in diameter. Grains
in this specimen appear much cleaner relative
to those grains seen in S-3. Overgrowths are
present showing multiple layering.
Inclusions
of biotite and muscovite laths are present in
minor amounts.

Feldspar 20-25%:

-An12 sodic oligoclase, idiomorphic to allotriomorphic grains ranging in size from 0.7 mm to
0.01 mm. These grains are infrequently twinned
and when seen as such, they show only traces
of twin lamellae due to the high degree of
sericitic alteration.
Inclusions of quartz,
epidote and sericite are also present.

Muscovite 5-7%:

As small idiomorphic laths less than 0.2 mm in
length. Grains show a subparallel orientation
and have been affected by a small amount of
chloritic alteration affecting -2% of the
muscovite.

Accessory Minerals

< 5%
Biotite
Chlorite
Epidote
Garnet: as poikiloblasts with numerous
inclusions of quartz
Hematite/Limonite
Magnetite
Sericite: as an alteration product of the
feldspars
Sphalerite
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Sample S-7
This is a milky to gray fine grained silicified quartz biotite
schist. Traces of chalcopyrite and sphalerite are present and
quartz druses crust one side of this sample. Limonite occurs as
a crust on some of the siliceous thin walled boxwork structures.
Minor amounts of pyrite are also evident.
Thin Section
Quartz 25-30%:

As idiomorphic to allotriomorphic grains ranging
in size from 0.25 to 4.5 mm in diameter. Quartz
appears with numerous minute allotriomorphic
grains that are opaque. Overgrowths are present
but not abundant and inclusions of muscovite
and epidote occur in many of the grains.

Feldspar 20-25%:

sodic oligoclase, as small hypidiomorphic
to allotriomorphic grains ranging in size from
0.05 to 1.0 mm. Grains generally show a moderate
to high degree of sericitic alteration and have
inclusions of epidote, muscovite, quartz and
chlorite.
~An12

Chlorite/
Pennanite 15-20%: As an alteration product of the micas. Frequently
seen as the partial alteration of the micas,
but where complete alteration is evident, the
grains are described as idiomorphic pennanite.
Biotite 10-12%:

As small idiomorphic laths generally less than
1.0 mm in length and frequently altered to
chlorite.

Muscovite 10-12%:

As small idiomorphic grains generally less than
1.0 mm in length and frequently altered to
chlorite.

Accessory Minerals

< 5%
Chalcopyrite
Epidote
Garnet
Hematite
Limonite
Pyrite
Sericite
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Sample S-9
This is a milky to dark gray specimen of quartz-rich vein
material with xenoliths of a schistose, highly altered rock.
Thin walled siliceous boxwork structures on this sample are
crusted with a light orange form of limonite. Several sides of
this sample are also crusted with milky to clear colored quartz
druses. Quantities of sphalerite and galena are also visible.
Thin Section
Quartz 35-40%:

Idiomorphic to hypidiomorphic grains ranging
in size from 0.20 to 3.5 mm in diameter. These
quartz grains appear considerably cleaner with
respect to the amounts of included opaque
material. The larger grains show inclusions
of muscovite, feldspar and sericite.

Sericite 25-30%:

Present as an alteration product of the feldspars,
it occurs as extremely fine grained aggregates,
which are confined to the xenoliths present.

Feldspar 15-20%:

-An12 sodic oligoclase, as hypidiomorphic to
allotriomorphic grains ranging in size from
0.5 to 1.5 mm. All grains in this specimen
show a moderate to high degree of sericitic
alteration.

Sphalerite 5-7%:

Idiomorphic to hypidiomorphic grains ranging
in size from 0.5 mm to 2.5 mm in diameter.
These grains are highly fractured and appear
with inclusions of galena, chalcopyrite and
quartz. The sphalerite in this specimen is
greenish brown to amber in color.

Accessory minerals

<

5%

Biotite
Chalcopyrite
Chlorite
Epidote
Galena
Garnet
Hematite
Limonite
Muscovite
Zincite(?}
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Sample S-15
The specimen is a fine to medium grained, dark green to gray
quartz biotite schist. The lamellae in this specimen have been
crosscut by several fine veinlets of quartz and the specimen as
a whole shows a moderate degree of silicification.
Thin Section
Quartz 40-45%:

As idiomorphic to allotriomorphic grains
ranging in size from 0.75 to 2.5 mm in diameter.
These grains show inclusions of an opaque
allotriomorphic mineral as well as idiomorphic
biotite and muscovite.
The quartz grains also
occur as inclusions within the garnet and
feldspar.

Biotite 25-30%:

As idiomorphic laths ranging in length from
0.2 to 2.0 mm.
Pleochroism is in browns and
yellow and several of the larger grains show
"birds-eye" extinction as well as pleochroic
haloes.
An opaque mineral of idiomorphic
form is also associated with the biotite.

Feldspar 15-20%:

-An12 sodic oligoclase, as hypidiomorphic to
allotriomorphic grains ranging in size from
0.25 to 1.5 mm in diameter. The grains are
infrequently twinned and show a moderate
degree of sericitic alteration. Epidote also
appears as an alteration product of these
feldspar grains.

Garnet 7-10%:

As idiomorphic to hypidiomorphic poikoblasts
ranging in size from 1.0 to 3.5 mm in diameter.
These grains show inclusions of quartz and also
slight amounts of chloritic alteration.

Accessory minerals

<

5%

Chlorite/Pennanite
Epidote
Hematite
Magnetite
Zircon
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Sample S-20
The specimen is a fine to medium grained, gray to black
corrugated quartz mica schist. This specimen has a spangled
appearance, which is due to the orientation of secondary
biotite mineralization that is transversal to the planes of
schistosity.
Thin Section
Quartz 40-45%:

Idiomorphic to hypidiomorphic grains range
in size from 0.5 to 2.0 mm in diameter. The
grains have included idiomorphic grains of
magnetite. Several grains in the section
also show inclusions of biotite and sericite.

Muscovite 25-30%: These grains are idiomorphic in form and range
up to 1.5 mm in length. The grains also show
parallel to subparallel orientation and
microfolding.
Biotite 10-15%:

Idiomorphic grains range from 1.0 to 2.5 mm
in diameter. The grains are so oriented that
their C axes are perpendicular to the
schistosity exhibited in this section. These
biotite grains also show inclusions of quartz,
magnetite and chlorite. Radiohaloes are also
exhibited, indicating the presence of zircon.

Garnet 5-7%:

The grains occur as poikiloblasts ranging in
size from 0.5 to 3.5 mm in diameter.
Inclusions
within the garnet are biotite, quartz and minor
amounts of chlorite.

Accessory minerals

< 5%
Chlorite
Epidote
Hematite
Magnetite
Zircon
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Sample SP-1
The specimen is a fine grained to massive, milky to gray,
quartz-rich vein sample. Exhibited in this specimen is boxwork
type structure that is crusted with ocherous to orange limonite.
Minerals visible to the unaided eye include galena, chalcopyrite,
sphalerite and drusy to massive quartz.
Polished Section
Galena 10-12%:

Idiomorphic to allotriomorphic grains ranging
in size from minute grains which are disseminated throughout the sample to those greater
than 10 mm across.
It frequently shows rims
of sphalerite and often the edges of the grains
appear corroded.

Sphalerite 5-7%:

It occurs as small idiomorphic to allotriomorphic grains generally less than 2.0 mm in
diameter. Color range is brown to light amber.

Chalcopyrite <S%: As minute allotriomorphic grains less than 2 mm
in diameter. The grains in this section show
rims of sphalerite and covellite.
Gangue 80%:

Accessory minerals

The gangue material in this section is mostly
quartz, with lesser amounts of limonite,
schist fragments and carbonate minerals.

<. 5%
Covellite
Magnetite
Pyrite
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Sample SP-2
This sample of vein material is fine grained to massive,
gray quartz showing quantities of galena and sphalerite.
The
sample also exhibits boxwork structures crusted with limonite.
A small degree of secondary carbonate mineralization is also
evident.
Polished Section
Galena 15-17%:

The grains are hypidiomorphic in character and
range in size from minute grains disseminated
throughout the sample to those greater than
15 mm across. The galena present is closely
associated with the sphalerite and often shows
edges that appear corroded.

Sphalerite 10-12%: These grains are idiomorphic to hypidiomorphic
in character and are generally less than
2.0 mm in diameter. The sphalerite is brown
to amber in color and is highly fractured.
Gangue 70%:

Accessory minerals

The gangue is largely quartz with lesser
amounts of schist fragments and limonite and
carbonate minerals.

< 5%
Chalcopyrite
Covellite
Hematite
Magnetite
Pyrite
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Although detailed tests to determine the temperature of
formation were omitted, observations were made indicating that
the formation temperatures were of the mesothermal range (200
to S00°C).

The examination of both thin and polished sections

reveals a quartz-rich, feldspar deficient lead-zinc vein
deposit.

The quartz present displays numerous overgrowth layers

as well as a large amount of included, submicroscopic, opaque
material.

The chalcopyrite examined in polished section shows

no polysynthetic twinning or exsolution of structurally similar
sulfides.

At times these textural details can be used as

indicators of formational temperatures, which in this deposit
are lower than

4oo·c.

Low temperatures of formation can also be deduced from the
lack of alteration in the vein and enclosing wallrock.

The

wallrock alteration exhibited in this exposure consists of minor
amounts of chloritization of the mica minerals and, to a higher
degree, of silicification in the fracture and cleavage zones of
the Conway Formation.

Alteration products of the vein material

include a moderate degree of sericitization of the feldspar
minerals and, frequently, almost complete alteration of the mica
group minerals to chlorite and pennanite.
Quartz grains, present with multiple overgrowth layers and
including large amounts of submicroscopic opaque material,
indicate percolating type fluids, which contain a large
undissolved mineral fraction.
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The paragenetic sequence exhibited in this vein deposit is
mineralogically rather simple in nature and can be described as
chalcopyrite -- sphalerite --galena with the possible overlapping of the last two phases and formation of quartz, pyrite
and minor amounts of carbonate minerals throughout the entire
sequence.

Decomposition products of the ore minerals include

limonite, litharge, covellite and malachite along with lesser
amounts of zincite(?).
The hand specimens examined from the deposit exhibit thin
walled siliceous boxwork structures crusted with ocherous to
orange limonite.
account for

~is

The boxwork structure exhibited appears to
- 20% of the deposit's total volume.

The

limonite present appears to be indigenous in character, indicated
primarily by the position of the deposit as a topographic high.
The presence of limonite and siliceous boxwork structures gives
indication as to the former mineral content, which in this case
was chalcopyrite and lesser amounts of pyrite.

Studies con-

ducted by Pasnjak and Merwin show that the presence of pyrite,
one of whose decomposition products includes sulfuric acid,
inhibits formation of ferric iron and allows removal of ferrous
iron in solution.

They also demonstrated that the decomposition

of chalcopyrite produced no free acid and the copper present at
the time of decomposition actually acted to accelerate the
rate of ferrous iron formation, allowing for its precipitation
in situ rather than its removal in solution.
1981.)

(Jensen, Bateman,
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Geochemical results, which are shown in Table 1, basically
agree with percentages of galena, sphalerite, and the copper minerals, chalcopyrite, malachite and covellite, found in thin
and polished sections that were examined.

None of the other base

metals for which analyses were conducted had mineralogy discrete
enough to enable its identification.

The quantities of gold and

silver present at this location would tend to refute Willard's
report in 1956 that the pit was once mined for its Ag-Au content.
Although at present standards and technologies economical
recovery of the silver might be feasible as a by-product of lead
production, it is doubtful that earlier efforts were successful.
The presence of Sn, Mo and Ni was also discovered in anomalous
concentrations.

The base metals analyzed for, with the exception

of Au and Ag, can only be related to the large fraction of
unknown opaque material that is included in the quartz matrix
of the deposit.

The gold and silver present can be associated

with the presence of pyrite and galena.

The presence of Mo, Sn

and Ni is associated with the higher temperatures and pressures
of the hypothermal range and possibly represents the overlapping
of specific ore zones.
The lead-zinc vein studied in this paper is one of thirteen
observed occurrences in the Connecticut Valley region which are
mineralogically similar in nature.

The veins of the region are

emplaced in highly fractured igneous, sedimentary and metasedimentary rocks ranging in age from Ordovician through Triassic
periods.

During late Triassic times there was a great deal of
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igneous activity, both extrusive and intrusive, in the area.
These vein deposits can therefore be described as originating
from either hydrothermal fluids that evolved directly from
intruded magmas, or depositions from fluids, both connate and
meteoric in nature that have circulated near and have been
heated by plutonic bodies, deriving their metal content from
the dissolution of enclosing rock bodies.
The presence of anomalous concentrations of Ni, Mo, Sn, Au
and Ag indicate that this deposit owes its formation to magmatically derived fluids rather than circulation of meteoric
and connate fluids.

Although not every deposit exhibits

exactly the same characteristics, the zonation that is shown
in Figure 3 can be said to be similar to that forming the proximity to many granitic intrusions.

Further studies that could

more adequately describe the possible zonation of this deposit
include a more detailed mapping of the vein occurrences and the
descriptions of their mineralogy.

Other studies could also

include the analysis of soils in the area for residual concentrations of Pb, Fe, Cu and Hg.

This type of mineralization

would have occurred in areas most distant from the fluid source
and in this case would now be absent due to the effects of erosion
and glaciation.

If all further studies indicated the possibility

of a zoned type deposit, coring of the area could be conducted
to determine the extent of subsurface mineralization that is both
hypogene and supergene in character.
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Table 1

Data from report of base metal analysis conducted by Skyline Labs.
Sample #1

Cu
Pb

(%)

(ppm)

0.065

650

15.0

150,000

Zn

3.75

37,500

Ni

0.002

20.0

Au

4 x lo- 6

Ag

0.0014

14.0

Mo

0.0010

10.0

Sn

0.0008

8.0

0.04

A P ORTI ON OF THE GEOLOGIC MAP 01=" THE
WILLI A MSBURG QUADRANGLE, MASSACHUSETTS
(ADAPTED FROM MAX E. WILLARD, 1956. )
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Figure 5
Vein material - Idiomorphic quartz showing multiple
overgrowth layers, fractures filled with galena and
sphalerite, nicols x, width of field = 4.6 mm

Figure 6
Vein material - Same as Fig ure 5, nicols un- x ,
width of field = 4.6 mm
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Figure 7
Vein material - Sphalerite with rims of epidote in
quartz matrix, nicols un-x, width of field= 4.6 mm

Figure 8
Vein material - Sphalerite with inclusion of galena,
clear areas are quartz, nicols un-x, width of field = 1.4 mm
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Figure 9
Vein material - Sphalerite with included epidote, galena
and quartz; nicols un-x; width of field= 1.4 mm

Figure 10
Vein material - Sphalerite with included galena, epidote
and quartz; nicols un-x; width of field = 4.6 mm
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Figure 11
Wallrock - Feldspar An12 showing traces of twin
lamellae and sericitic alteration, larger included
grains are quartz, nicols x, width of field = 1.4 mm

Figure 12
Wallrock - Chloritic alteration of biotite, sericitic
alteration of feldspar, nicols x, width of field = 1.4 mm
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Figure 13
Wallrock - Chlorite, pennanite and sericite in feldspar
and quartz matrix, nicols x, width of field= l.4mm

F igure 14
Wallrock - Conway Schist showing microfolding , nicols x ,
width o f fi e ld = 4.6 mm
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•

Figure 15
Wallrock - Conway Schist showing microfolding, opaque
is magnetite, nicols un-x, width of field = 4.6 mm

Figure 16
Wallrock - Conway Schist, biotite with hypidiomorphic
magnetite, radiohaloes also shown, nicols un-x,
width of field= 1.4 mm
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Figure 17
Ore minerals
Chalcopyrite with sphalerite rim in
quartz gangue, nicols un-x , width of field = 2.0 mm

Figure 18
Ore minerals - Chalcopyrite with covellite and sphalerite
in quartz gangue, nicols un-x, width of field = 0.34 mm

36

Figure 19
Ore minerals - Chalcopyrite, sphalerite in quartz
gangue, nicols un-x, width of field= 0.34 mm

Figure 20
Ore minerals - Chalcopyrite altered to covellite in
quartz gangue, nicols un-x, width of field= 0.34 mm
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Figure 21
Ore minerals - Pyrite decomposing to hematite and
limonite in quartz gangue, nicols un-x, width of
field = 2.0 mm

Figure 22
Ore minerals
Galena showing cleavage pits, nicols un-x ,
width of fi e ld = 2.0 mm
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Figure 23
Ore minerals - Sphalerite in quartz gangue, nicols un-x,
width of field= 2.0 mm

Figure 24
Ore minerals - Same as Figure 23, nicols x, width o f
field= 2.0 mm
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APPENDIX 1
The following procedures were used by Skyline Labs to
conduct base metal analysis.

Cu

A 0.5 gram sample was digested in aqua regia

Pb

until HN0 3 was completely evolved.

Zn

HCl solutions was diluted to 100 ml and the

Ni

metal content measured by atomic absorption.

Mo

A 0.2 gram sample was fused with potassium

Ag

pyrosulfate and the fusion product dissolved
in phosphoric acid and H202.

The resulting

Mo and Ag were

extracted into mixed organic solvents and measured by atomic absorption.

Sn

A 0.4 gram sample was fused with NH4I, the
fusion product being dissolved in HCl, Sn was
extracted into TOPO plus MIBK and measured by
atomic absortion.

Au

A 10.0 gram sample was ignited at 600°C to
oxidize sulfide minerals and carbonaceous
material.

Gold was dissolved by bromine in

hydrobromic acid, extracted into MIBK, and the
gold content of the MIBK measured by atomic
absorption using a graphite furnace.
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