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Introduection
Within the vaguely-defined "mineral belt" extending from Rows to West

Cummington, Massachusetts (Figure 1) ccour deposits of pyrite, copper, sine,

Figure 1. Key map showing locations of A. Plainfield-lawley and B,
Charlemont-Heath areas, Nassachusetts.

iron, and manganese, ' The scuthern half of the ares, wherein lis the manganese
and irom deposits, is desoribed in another report./ The northern half, which

T Galegy of rhe Pt~ My aan;

W:WA

is the subject of the present report, extands from Hawley to Rowe, and includes
the ebandoned Davis pyrite mine, which was probably the most successful mine
ever oporatgd in Massachugetts, the Mary Louise Mine, and the Hawks Mine.
Charlemont, the only railwey point, is the lnrgutlg of ghiu area. Im this,
es in thommm‘, a detailed study was made of the
surrounding ares as well as of the mine areas., Both studies were made under s
cooperative program of the Mussachusetts Department of Publie 'or'kl and the
United States Departaent of the Interior, Geologieal Survey.

Base maps used in this work are advanoe ohnh'of parte of the Plainfield,
Rowe, and Heath quadrangles supplied by the Topographic Branch of the Geoclogical

i

Survey.
During the field studies, which wers made in the summer of 1943, the
writer waz ably assisted by Mr. Gilbert Corwin,
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Tatversity spent several days in She fleld and sontributed mush teverd the
m‘hlﬂﬁ-o@nu\dm.ot\bomdugmwmo

Previous atudies ‘

| Imerson's nm - m "Geclegy of 014 Mewpshire cumy. lum.au' ‘
Q) 1s : aseount of the geclegy of this area. Nrd:t‘:
erences are 1isted o8 Juge ¥ ./ Tutledge'(1906), Wood-(1911), Grodby (1932),
‘sod seversl wolumss of the "Minersl Rescurees of the United Btates® (by
Seslegies) Survey before 1925) eontain drief infersation aboul the mines. Dens
(1885), Croshy and h'mAtuu). Fins (1908), end Perry (1934) deseride same
of the atnerals found 1n the ares.)

Topegrwhy snd surfieial deposits

_Shish of western Nassashusetts 1s & meturely dissested wooded uplend af
m.umun.nbm.' mumnm-ummrimm-mm
SLLghtly less than 2,000 feed in altitude and the lowest valleys are sbout 500
foet sbeve sea level. The loeal relief along the Desrfisld Hiver is soneshat
ever 1,000 foet. |

Nost of the walleys are sharp or have only narrow flood plains. nnmml
River flows almost ai right angles vo the aversge trend of the bedroek formations,
and Just upsiress fyom the aren of Fluts ) it i sharseterised by strikingly

Plate 1. Bedrock geologic map of the Charlescnt-Heath ares, Kass.

‘entrenched meanders, Some ef the tributaries and the intervening ridges trend
vith the dedrock forsations, !’ho eourse of Nill Brock, which enters Desffield
River fren ¢he north st- Charlencnt, ip aprroxinataly slomg the fault eontest
betwssn the Haslgy sehist snd the Oeshen schist,

The kills are rounded and the wplands hawe sush gentle slopes that mueh
of the upland area is suiladbls for faraing. MWbboumdn-’

45



)
ecrdance of summits, which has been interpreted by some geclogists ss evidense
of & peusplane level, called the New England peneplane.

Although the main topographic features are due o -m- md&n. M
tioamm(hhnlulpnuﬁd m-um.m‘dmm
off the hills, forming steep, Flusksd slopes n $he lee sides, and depesiting .
both stratified and unstratified &rift. nﬁounhmp-néﬁ-m
glacial stristions in bedrock trend almost morth-south, but m as M u &0
degrees sast of scuth in Plainfield, :rouunbymmuqn‘wmwd
soils which may have formed before glacistion as wall as any gosssn -urulw
on the mineral deposits. |

The material orodod by the 1ce was later deposited ap an 1m|nhr -uth
of till that effectively hides large areas of the bedrock, and MV.
deposits of sand and gravsl in the valleys. Beveral ef the larger vdlm;
especially that of Deerfield River, contain extensive deposits of * -nl
and gravel. lnnhotthobodroot.bothiuth.nplmdmdhthovdlqs. uu-
cbscured by deposits of glacial origin, rendering it difficult to trace fer-
mation boundaries and to discover mineral deposits. o

Bedrock formations
General statemsnt ‘ ,
The bedrock formations exposed in the ares include the Savoy schist, the
Hawley cchﬁt, and the Goshen schist, as named and descridbed by B.K, Emerson |
(18985 1917)_/s his interprezifin of the age relationships is shown in the

_/ Dates and page citaticns in parentheses refer to works listed da the

bibliography at the end of the resport.

following' stratigraphic columns:
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8ilurian Goshen schist 8g; Saga
Unocenforsity

Ordovician ‘ Hawley schist Oh

{foruerly called Savoy schist 08 (0sm; Osc; Osq)

1 #11arien) ‘ (0sm; 59

fhese formaticms are composed prinsipally ef beds of sedimentary origin.
For the nost part the eriginal sedimeats were sands and clays; thess becaze
coasalidated into sendstones and shales, which were later metamarphosed inte
the qgurtsithninmu schist beds that are now exposed.

Some of the beds, howsver, were Mﬁou caloarecus and ueornngly were
whumwulqm; havever, save, perhaps aup-w-pcrt :
uﬁuobonbludhhb, oruphnmnhl. were of voleanie erigh. A fow
1ight-colarsd feldspathic siliceous Deds also appear 10 have been of woloanie
origin, as diseussed below.

Emerson (1917) eonsidered the SBavoy sehist and the Hawley sehist to be of
Ordovieian age, dw 20 fossils have been found to suppert this ocnelusion,
e placed tho Boshen sehist in the Silurian system, beesuse of its unoonforsable
relationship %o the Hawley schist snd because 1%, together with the Comway sehist
and the Leyden argillito, lies beneath the fossilifercus lorpsrdatan formation
umm, m 1s exposed in ths vicinity of Bernardston, about 10 miles
osast of this area. The present work was not extensive enough %o diseover any
nevw evidence regarding the ages of these rocks, exoept to reveal that struotural
ovidenss seens generally 4o agres with the conslusion that the Savay sehist
1s the oldest snd the Oeshen the youngest of ths formations. Emerson's evidenee
for an wmeonfornity between the Navley schist end the Goshen sehist is not eon-
fivwed in the ares here stufied; the relations betwesn the two formations may

better be axplained by a fanlt between them or by a greater originsl thickness
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of the Hawley formation %0 the north. There is, however, mo definite reason
for disagresment with Emerson's sssignment of the Goshen schist to the Siluriam

mf‘lc

Bavoy sohist

The Bavoy schist ineludes thres main roek typest impure guartsite,
quarts-zuscovite sehist, and amphibalite; a minor amcunt of Mto sehist
15 alse included. These differsnt types, Aogether with varicus intermediate
phases, oocur as interbedded and generally disecutinucus lenses. Certain beds,
Mmudmnu,muﬁmmatutum-hm
sxposures are abundant, bui in the more common situation where sSisrops are
sparse and scattersd, it is not pessible to correlate beds or even scnes with
Assuranes. | | | ) .

In the ares mapped the lower part of the Bavay formetion is the more quarte
itic, and % the nortll of the D,u-ﬁoldﬁv:r 1t wvas found feesibdle to map this
Yower quartsite as s separate facies. The miea shist strstigraphieslly above
1t is exposed in a strip 500 to 2,000 feet wide. Yor almost a mile and & half
north of the Deerfield River, a belt of wvagusly defined ehlorite schist lies
within the (mica) schist facles of the Savoy sehist. .

Good exporures of the quartsite faclies may be sesn arcamd the Nary Louise |
Mine and on the hilltops to the southwest. At most of these places the qurb-
$%-iacereatly contorted. Thin pesticn studies reveal that the min ecastituemts
are quarts, untwinned oligoolase, and the mices, miscovite, asd blotite, Oarnet
is generally not sbundant in the quartsitic phases. lonblﬁ&chmcl!
all gradations iay be found betwesn quartsite asd amphibolite, md}nhtﬂ quarte-
1%s and muscovite schist. Acsessory minersls inelnde -;pmu'., {lmenite, pyrite,
shlsrite, apatite, and s veriety eof epidote having optieal properties resesbliag
those of soisite. Near the Mary Louise Mine radial blades otcuorxu—;r‘u

S68R; apparently an alteratirm of radial amphibole crystals.

é %



6
Nica -nohilt. beds are generally light tan to silvery gray. Commanly the
folistion planes gshow small cremulations. The I;lin constituents are muscovite,
quarts, garnet, and biotite. The garmets range in szise from a pinhead to 3
centimeters in diameter; they ocut across the foliation of the schist and are
usually at small folds in th;c acﬁiot. Some of the garnets, in faot, appear to
have been rolled during the metamorphism of the rock, giving a striking spiral
pattern in thin section. Many of the biotite cryatall are discordant to the
foliation., Scattered grains of feldspar and bright-green chlorite are visible
on many of the foliation surfaces. Aecessory minersls are magnetite, ilmenite,
chlorits, sirecon, spitite, tourmaline, and pyrite. - _
bk ant o vmoppfalls ag mimit o3t
Hornblendic beds appear in the formation at many Places,, They range in
composition froz hornblendic quartsite to anphibolite, and in _thickness from a
few inches to several hundred fest. Conglomeratic texture is preserved in some
of the lighter beds. |
The amphébolite varies f‘rom light to dark gray, depending on the proportion
of unphiboh present. Amphibole occurs usually as medium-sised needles, but in
the ;ore quurtxitic phasee 1t 3;3 commonly in striking large plumose crystals,
the *fascioculite® rock of Emerson. In thin section, the amphibole is generally
seett to have the following pleochroism X - light yellow, I -~ grean, Z - bluisgh
green, Z Y X, The indices of ufrnctio:;, though warisble, are usually near
6reak alpha = 1,662, Gmesk beta = «’lz:;ﬁb, Greek garma = 1,68). Theee properties
indicate that it is hornblende or perhaps pargasite. Other main oonstituents
of the amphibolite are quarts, calcite, oligoclase, and iron-poor epidote near
soisite in optical properties. Garnet iz common to abundant. Accessory:minerals
include pyrite, ilmenite, and magnetite. |
The origin of these amphibole rocks is somewhat problematical. The composi-
tions of the darker bands are very similar to those of certain igneous rocks,
sxcept that these schizts generaslly contain from 5 to 10 percent celeite. The

thin and discontinuous character of the bedding, the gradations to quartzite
49



and muscovite schist, und the conglomeratic texture indicate s ndi.muxy
rsther than an igneous origin; however, the sediments may have eontained
varisble amounts of voloanic pebbles and other detritus derived from the
rapid srosion of wvoleanie roocks. Explosive volcanie sruptions also mey have
added some material directly to the sediments.

The chloritie e‘én within the Savoy schist is largely quartsite eontaining
considersble chlorite and biotite, and in places seattered grains of pnkerite.

Hawley schist

The Hawley scohist occupies a great belt 1 miles to 2 miles wide asross
the area. It consists of amphibolite in considersble variety, calearsous rocks,
ochlorite schist, feldspathic schist, and cquartzite. HNers the formtion differs
i sevirel réspects.frokb places to the south, Its much greater width of cut- . .
crop is probably due to faulting. The lower calcareous scne has fewer of the
carbonate beds then to the south, Another differemnce is the presence here of a
great mmy rather massive amphibolite beds, many of which resemble intrusive
diorite or gabbro, Also light feldspathic rocks, which rsgerble metancrphosed
voicanlo beds of rhyolitie and 'anduitio composition, are more common in the
northern area.

The main mineral constituents are greea to very dark green amphibols,
very similar to that of the Savoy schist, feldspars, iron-poor spidote, ankdrite,
quarte, and chlorite. FEach of these nay be the prinocipal constituent, and the
formation ‘s a whole therefore comprises beds of amphibolite, quartsite, and
schists containing large amounte of ankerite (evident from 1te brown color on
veathered surfaces), epidote, chlorite, and feldspar. Garmet, biotite, muscovite,
and nagnetite are common. Accessory minerals include rutile and pyrite.

The amphiboliter are commonly either fine-greined green, or AFS8-grained
almost black beds; they usually contain considerszble quarts, and in some of

then the ankerite constitutes up to 10 percent of the rock. These amphibolite
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beds are the most abundant of the formation; some are schistose, as in the
Savoy formatiom, end some are massive. The massive amphibolites are well
exposed in the gorgs just above Charlesont village, and along the brook for
mors than a mile below the Davis Mine. Nany of th;so rocks ﬂow thin disoon-
tinuous bedding, conglomeratio texture, and other indieations of a sedimentary
et Somerer
origin. s however, cut the bedding at an acute angle and are,
therefore, intrusive; these are scmewhat metazorphosed, but some of them retain
trsces of a porplyritic texture. The amphibolites gr:de into cuartsite and
congloaerate, in which, especially, the "fasciculite" rock is common. (Ezerson
1898, p.it5) In certain impressive beds are m‘“{“:;;a%&%o?l%?&%
that occur at the centers of large radial groups of a:phibole crystals.
Associazted with the dark intrusive rocks, but less abundant, are some very
light-colored rocks of approximately rhyolitie composition. Certaim of thea
are probebly intrugive, although others, which show a conglomerstie texture,
probably were deposited as arkoste sediments. A belt of this type of rock, 240
fest wide, crosses the brook 1.1 miles below the Davis Mine at sbout 1,090 feet
sbove sea level. IS is & very light gray schistose rock, and in thin section
is seem to consist of phenoerynf.a of oligoclase in a matrix of oligoclase,
quarts, biotite, and epido_te; accessory nminerals include magnetite, garnet,
spatite, and musocovite., The texture is quite irregular. The ecomposition and
texture suggest that it was of wvolcanie origin probably an andesitic tuff.
Enerson (1898, pr. 168,/169) described this rock as "white gneiss® and mapped
it as extending for severzl miles on either side of the brook; how&-r, careful
search of the hills on either side oonvinced the writer that it does not extend
far in any direection, but i{s discontinuous like most of the other beds in the
Hawley schist. It is perhaps significant that Emerson did not describe or map
the "white gneiss” in his later report (1917). PExtensive sxposures of a similar
rock may be seem 1 3/4 miles northwest of Charlemont, between altitudes of 650
and 800 feet along the brook flowing south toward the Deerfield River.

V4 7



‘ 9
Other beds within the Hawley formation include chlorits schist, ankerite-
ghlorits mchipt, and ankerite-epidote-amphibole schist. Several exposures of
these rocks may be seen in the road cut at the foot of Mount Peak, and about a
mile west of the village of Charlemont.
The Hawley formation appearz o have been formed by both sedimentary and

i gneous processes, Eoms beds originally conunot various pre~

m(:n;d. clay and oalcarecus sedinent; many must have consisted of dark

r of 1light voleanic debris; and others may have been wvolcanie flows. There
were also many sill-1ike intrusions. The whole series was later metamorphosed

to the present condition.

_ Goshen schist
Only the lower pert of the Ooshen- schist appears in the ares studied. Here
the schist consists mainly of alternating beds of fine graphitie sehist and

|
|
|

‘schistose quartsite. These rocks are exposed in several road cuts withia a mile
to the east of Charlemont village} several flagstone quarries in them were
opened in the hill one-half to thres-fourths of a mile sast of the village.

Gruphite is espocinlly sbundant near the base of the forsation, as it is
to the south in Plainfield. At cne place, 1.4 miles north and alightly east of
the Davis Mine, it was cnce mined in a small way, but apparently for only a
short time. This lower graphitic gone is probably to be correlated with a
sinilarly appearing sone in Plainfield,

Thin-section study reveals that tlie main constituents of the Goshen schist
are puscovite and quarts. The rock shows a well-developed o@llmlﬁo Large
biotite flakes 1is discordant to the schistosity. Numerous small garnets oon-
tain inclusions oriented in = spiral pattern which suggests that the garet
erystals were rolled during the metamorpliism. Accessory omutihunﬁ are —‘--
netite, graphite, jyrite, and tourmaline.

1%



10
Sear the lewer part of this formaticn is a layer of dark-gray porphyritie
esphidelits siailar to Deds that are so eommom in the Hawley formation. It lies
m\o 500 feet east of the Mavley-Goshen eontast Vaad sxposurss indisate a
shiekness of 500 teo 1,000 fest. (Emerson, 1898, p. 180.) Emerson imterpreted
a sedinentary origin for this bed, and quotes an analysis (ep. dt., Pe 46, mnal.
Y4), dut gave ne reason !:or this interpretaticn; the writer econsiders it more

probably ignecus, because of the apparently perphyritis texture and the similarity

% Kavley beds, some of which appear, for structural reasons, to be intrusive.
Tith the exception of the amphibolite beds, the Goshen shhist is sedimentary
sod wvas forned by the zecumlation of layers of blask wud and sand.

Granitie intrusions
A% a poind 3900 faet direetly east of the D;vil Mine are a few irregular
" Aabular dodies of light-gray, mediun-grained granitiec roek, thad are apparendly
" parallel with the bedding of the -noltocm Hawley sehist., Theso bodies are
See small for map; ing snd are of importanes only as indication of igneocus

astiviyy. These intrusive bodles 'moludo shrods of schisé md\nro/ t.horcfon\
iatruded later than the period of metamorphism.

Struetural geology

Regional strusture
By general prineiples of rook formatiom, it‘ is knowa that this great
_ Widmess of sediments and volcanie dcbrh acoumilated as beds that were aporoxi-
matsly horizontal. v'rhoy ware subsequently fcltiod into their present attitudes
“MntmrphoM\lnto sehists. Planes of bodding» and schistosity here
: &re generully parallel or nearly so, .

The rogiot;al structure is comparatively simple. The beds dip commonly
™ 85° east, cnd strike from aporoxinately ¥ 10° X near the south edge of
the area to about ¥ 40° E at the north edge. One of the few exceptions to this

Someral siamplicity is in the north wall of the Deerfield valley, where there

/3
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are several small folds along the Savoy-Hawley contaet. (Bee pl. 1.)

Contast of Savey and Havley sshists

Emerson oonsidered the oontact of the Savoy and Hawley schists e de s
fault, becauss he believed that amphibolite Deds in the Kawley sehist were
discordans with this contast and b ecause seversl minsral deposits %o the south
are near the contact. In this ares there seems to be no diseordanes of the
beds along the mu'ct, instead, the contast 1s somewhat gredationsl. The
sap olearly shows that the mineral deposits have no obvigua-er close m
somneetion with the sontast. JFurthermore, an exposure of this emtast in
Plainfield (brook exposure 1300 feet N 10° E of morth pit of Betts maganese
nines) shows no evidence for a faule,

Fault at eontact of Nawley snd Goshen schiste _

Bvidence gathared in the preasent study indigates ﬁut the sastern eontast
of the Hawley aschist rather than the western one is a fault. At Dell the
breck falls over a bluff showing a fault sone between the Nawley schist sad
the Goshen gohist., Within the fxult sone here sbhout thirty feet M,’ the
Veds are broken, oontorted, and stained by westhering. The fauld sone and the
beds on both sides dip east about 75%; 1t is a bedding-plane fault, Drag folds
in the fault sone indicute that this is probebly a normal fault; that is, that
the eest bdlock dropped relatively.

Similar relations are shown in the railroad cut 2750 feet east of Charlemond
station, !npping between these two exposurez of the fault hag not revealed any
discordance or stretigrishic throw of the beds. There is eond.dcrubh evidence
that thie fault extends to the south and agoounts for the great narrowing of the
outerop of the Hamley sehist in Plainfield.

7
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Minor structures

In contrast to the simplicity of the larger structures is the complexity
of the smell folds. Isoclinal folds, to be seen in many places, range in sise
fyom mere "ripples® in the schistosity to folds several feet across. Therse
small folds arv not very systematic, for their axes were seen to lie at wmrious
angles from horisontal to vortical and severzl were seen to be considerably
deformed by later folding. The emall folds generally indicate that the ecst
sido rose relatively, thersdy agrseing with the conelusion that the beds on

Ahe west are older, although there are many exceptions to tais general con~
ldluo-. The folding of axes snd several other small structures may be seen in
_outs along the Charlemont-Rowe road 2 o 2} miles west of Charlemons village.
One of the |t§1k1ng and unusual minor structures here is showm by an axphibolite
bed that has been 50 squessed as to be pinched, or pulled, in two; this is
.knewa as "boudinage structure”. (Quirke 1923; Wegman 1932)

NMany beds of amphibolits show, in addition to schistosity, a linear ar-
rangement of the amphibole nesdles. Most ocommonly it is approximately vertiecal,
and at several places the linestion is also about pcrpcadicuhr to the axes of
e drag folds, but at many oth-,rpl.lm the relationship of the axes to the
1ineation canmnets be determined so that no general rule is apparent. '

A Netamorphiss
The eomplicated stmowru of the rocks here and throughout western

‘Baseashusetis indieate that they were subjested to great compression. The
‘eiaeral oowposition indieates that fairly high temperatures also must have
?Mh‘ during the period of recomstruection. Purther, the rocks must have \
"‘ pPerneated by solutions, that were in pnrt entrapped within the sediment
;""l originally deposited and in part mey have inveded these rocks from some cutside
€oep-seated souree. The combined effeet of the pressure, high temperature and
selutions was the reerystallising  the roeks in layered or schistose fora through-

®u% % region—a process called regional metamorphism. /8 5
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The original sedimentary rocks consisted of quarts sand beds, sandy beds
eontaining clay and feldspar, clay beds, and impure limy bede with eonsidarsbls
iroa. The voleanic dedris, the lavas, and the intrusive roeks renged from rosks
consisting mainly of plagiocolase and hornblende or pyroxeno to thas o with potash
feldspar, plagioalasze, and quarts. These rocks wers netaxorphosed to form the
verious micacecus schists and some of the amphibolims. Their origmal chemissl
ocomposition was ~odified to soze degree by elements introdugé¢d' by the imvading
solutions. Thus the sandy beds beeame quartisite or feldspathic schist, the
elay deds beeane mica schist, and the impure limy beds beeame snkeritis sechists.
Garnet formed in the lﬁhiltl. and quartsite, where ths proper proportions of irom,
aluaina, and perhaps lime were rresent or were in part supplied by invading soln-
tlons. The woloanic and intrusive rocks becaze amphibolites, and feldspathie
ss:ists, secording to their original .compollﬁ.on.

Bot only were new minerals formed, but the textures and structures were
changed. The quurts grainas of the sandstones and the phenoorysts of the in-
trusive amphibolites were ecrushed and granulated. The olay rocks, in particulsr,
were made coarser; the flaky minerals like the nicas and chlorite wore developed
perallel with each other, thus developing .tho uhi-&ui{y. The needles of
horablendo srystallise either with their long dimensions in the sase plane,
predueing schistosity, or even parallel in the same plane, produsing a lineation.
' By Wriuoﬁ with metsmorphic rocks elsswhore, these rocks appear w have

Feached the atddle grade of metamorphism,as indicated by the grain sise and the
PTesence of moh minsrals smeh as hornblends, pmct, mseovite, and on(oclilo;

‘The Md‘m-ﬁm however, show none of the oft‘uts of M
STushing and resrystallisation, se it is ecacluded that they were !’ornl later
han the metamorphism of the enclosing rockse

T /4



Minerul deposits
“M statament
Considerable develepment work or mining has besn done at the Davis Nine,

the Hawks Nine, and the Mary Louise Nine. Aside from these, there are ouly
& fov small minersl prospects er showings. The three deposits first named have
sertuin characteristies in eomeon, and the Davis and Hawks MNines especially
are almost 1dentiesl in minersl ecmposition end structars. At thase three
aines alseo, the lulphl.do uinerals, chiefly pyrite with some chaleopyrite, are
greatly predoainant; thm ninerals are minor in the vanganese deposits in
Plainfiald, A4ll these netillie minersls appear to replace quarisite or felds-
pathio schist beds, and to have been depositad by aseending hydrothermal solu-
tiong, at considersble depth. The souree of the hydrothermal oolntim' is
not known, but may be the gsame as that from which granitic intrusions Y900 feet
esst of the Davis Mine wers derived. \

Duvia Mine

Bistory |

Tha Davis pyrite mine probably had the longest period of suecessful opers-
tion of any mine in Kassachusstts. The deposit had been known for fifty years
bafore 1882, when NMr, Herbert J. Davis examined it and started xining. ¥Nining
4 continued, ‘CWW with few h;hmpu.onn, from June 1882 until 1910, =and
shipments of ore reccvered from the dumps axtended inte 1911, Crosdby (1932)
state: that shipmenis of pyrite continued into 1918, The village of Pavis,
now extinet, wis built, and the mine is said to have emplayed as many ez 200

" men at one time.

2agt nredugtion
Resords of produstion are seanty. The ocutput is renorted to have been

upwards of 30,000 tons in 1885 and 57,000 tons in 1886 (U. B. Geol. Survey,
"Himersl Resourees of the United Etates, for 1885 and 1886.) For other yeurs,

{7 '
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. thmwt is included with that of other lhﬁn. Emerson (1898, 'p. 170)
reperted that the total produstion ef this mine upife Jamuary 1, 1892, was
334,552 tons. The daily eapacity was apparently 300 %0 400 tons, but Rutledge
(1906) stated that the average daily cutput was 100 tous. The volumes of
"Hineral Resources of the United Btates® report also the follewing amounts of
blister copper as having been produced principally by the Davis mines 1.100
pounds in 1905, 9,774 pounds in 1906, and 'I,B&) pounds in 1908,

Anglyses of ore

Analyses of the ore are also scarce. 7Two are given in "Nineral Rescurees
of the United Statea” (1883-1884 p. 878; 1885 p. 503. ) as followss

Sulphur A8.0 8.27

Irom 44,0 45.30

Copper 1.6 1.47

Zinc, 1.‘-6’ ete, 1.5 e

81liea 3.7 —

S514ca and insoluble — 3.8

residue

Arsenic o

98.8 99.87
Rutledge (1906, p. 774) gives the following analysis;

Sulphur 47

Iron F¥ A

810, 3

Cu 1.5

Zn truece

Ore freée of arsenis
Leveloruent..
Mining operations are said to have opsmed the ore body for 900 feed

along the strike and 1400 feet down the &ip. W. C, Phalen _/ is smtharity

J Ue S. 60010 Su !1!.“1
/Resources of the United States, 191l. p. 942.

for the statement that *During the early summer of 1910 the Davis mines were

exhausted and the coupany started tc rodb the pilh:rc with the result that the
mine collapsed, presunmably closing it for all time.® (Bee fig. 2.)

'?

1%



Pigure 2. Y¥ap of surface vorkin‘i at Davis pyrite nmine

The ore body war described by Imerson (1898, p. 170) as a lens or vein
of pyrite, with a ocoamon thickness of 24 feet end a maximm reported thickness
of 61 feet. The ore was mostly gramular nyrite, but soms ehalocopyrite was
found a8 veins and bunches which could be separated by hand. Rutledge (190§ p.l’B)h
dicated that the eopper was more abundant in the deeper workings.
' Contrary to repested rumors about the re—opsning of the ald mines or the
opening of mew veins no mining has been done since the collapse of the mine
vorkings. The—sumers-liila-neb-ssms=ts=pess: In "Mineral Resources of the
United Btates, 1912" {t was stated that & ner lens was to be opemed in 1913.
Local people have reported to the rriter that an extonsive progrea of prolpocung‘
by eleectrical mothods was carried out in 1938 and that a new vein was located
southvest of the old mines. The two prospecte indicated on figure 2 are said
%0 have uncovered this vein. The ﬂl. of these prospeets have fallem ing but
the iu.ll dunps that prasumably came from those exoavations ocontain pieces of
Wpiecal Davis pyrite ore. -Exposures are not sufficient to revezl whather or
not this pyrite body is on the same vein as the Davis wein.

Ixssens senditioaa

As is indicated by the above history, the Davis Mine went through a long
period of suecessful operation. Although both Emsrson (1898) and Rutledge (1906)
desaribed 1t, at ne time during its operction was a detailed mineralogie or
geclogic desoription mads. The nins 1s now full of water and the extensive dumps
are greatly westhered, as might be oxpected of a pyrite depozit. The HSed of the
N, as far down as Charlemont, ie strikingly stained brown by the firon oxides
reeulting from the weathering of this ore. The pyrite vein may be seen at the
south end of the north opening, but 1s not acoessible for close examinatiom; it
appears to be four to five fhet thiok mnd parallel to the beds and schistosity
of the enclosing roecks which are mainly qm-uzpr&r feldspathie sehist. /9
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Minersls as deternined from the mine, the duwps, specimems in old mineral
collections, and from sarlier reporss, include pyrite, chaleopyrite, bluish
ophalérit.o, gahnite (er woll-foM octahedroms), gamet, museovits, {lmemits,
rutile, apatite, spidote, calcite, and molybdenite.

Hawks Mine _

The Hawks or Mt. Peak !1ine lies on the south -sih of Dewrfield niv;r,
about 1800 feet southwest of Charlemont station and just sbove u promineat
strean tarrroe which is being excavated for sand amd gravel.

Only a few published references to this mine were discovered. hw
(1906, p. 674) refere to it as a small prospect. Yhree velumes ef the "Mimeral
Resources of the United States® make brief mantion of this deposit; the repert
for 1908 (part 2, p. 665) reveals that s 135 foot shaft had been #nk, that fer
1909 (part 2, p. €92) states that no work was being done there in Jemwary, 1911,
and the report for 1917 (part 1, p. 41) indicates that develepment wss going om
with tlie hope of productioa in 1918,

The best report on this mine 1s a thesis writtea in 191} by C. P. Ross,
and nov in the library of the Massachusetts Institute of Teohnology. Mis
exanination was made in 1913, when ths ains workings were parily inaceessible.
Acsording to him there was a vertical shaft, 140 feet deep, =n adit 7 feed |
below the eollar af the shaf$ and 226.5 feet long, & stope 90 feet long and 50
feet high at the 100-foot level of the shaft, snd a cross-eut 100 feed long
at the 130-foot level. He reports the mineral ocouposition of the ors as pyrite,
chaleopyrite, sphalerite, galena, chlorite, green mica, biotits, lu‘oovih, :
quarts, garnet, spinel, apatite, saloite, and nnkerite. He states also that a
hole in the hill yielded twe carloads of ore whish eontained 13 pereent eopper,
but does not identify the hole. He states further that the lht.ﬂ was sk through

20 feet of massive sphalerite with some pyrite end chaleopyrite, and that belew
this, snd in the adit, sphhlerits does mot ccour in appreeisble quantity,

29 | | 2¢
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At the time of the writer!s visit, a smoke stack remained and some of the
underground workings eculd be seen (see fig. 3). The shaft m% fll

Figare 3. Map of old surfase workings at Hawks mine.

of dedris, but it eculd be seen that the adid followsd a pyrite veia very:
sinilar to that at the Davis mine, but only about ons foot wide. The strike
of the veins and the beds hers 1s X 20° X, and the dipiis 75° K.  The footwall
is chlorite sshist eontaining many pyrite cubes; the hanging wall is gquarts-
| muscovite sohist. Just sbove the adit s & eut exposing 50 feet of alternating
-beds of ehlorite schist and maoovltp schigt, with several pyritiec sones. Yor )
700 foet up the hill and along the same striks are ssattered prospests in the
saze minsralized sone. The mineral body is in quartsitic beds, and the pyrite
1s disseminated throuzh the rook rather than being ooncentrated as solid masses,
Yor a fov Mundred feet farther southeast there ars a few additional small pits
which show very little mineralisation of any kimd.
The ors is pruotiocally identieal with that at the Davis Mine. %The main

minerals of the Davis deposit—pyrite, chaloopyrite, gahnite, and garnet—

are present here also, zlthough the gahnite is less shundant and cecurs as
szeller crystels. A few pieces of brown sphalerite were found near the shaft.
| Xo galm was seem, but its presence wus reported by Ross. Exposures of the
ore sone at the Haxks Mine are better than at the Davis Ninse, and they indieate
thet the ore was formed by the replacement of quartsite and feldspathic schist
beds.

The smaller sise and 'poorcr quality of the ore apparently prevented develop-

ment on a scale as great as at the Davis Mine., The only appsrent advantage 14
had over the Davis Xine is that it is reported to have oontained at lesst t-o
rich pockets of ore, cme of oopper and one of sine; not much is knowm ahout these,

- AL
,!'ho detalls of cceurrence of these bodies, however, &M there is little infor-

mation to guids exploratiom for sdditional ore bodies of these metals. N
| > 74
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Mary Louioce Bine

The Nasy Leuise Mime, a1lso known as the "Kork®, "Davemperd”, and “Oray®
mine, 1s 3} miles morth of Charlesomt village and 1.3 niles west of the Davis
Xine. It is sasily accessible by paved highway, good sountry read, and & quarter -
nile stesp lane, The present owner is ¥r, Ouy N, Opay of w. IM‘-

Lintery of past ensrxtiong.

Availsble date of past opsrations dre scant. The mine is reperied by ¥y,
Gray o have been opsned in 1903 and to have bess developed and worked Lnter- -
mitten\ly up to 1912, A erushing plant and melter wers ecnstrusted snd remsins
ef the old smelter may still be seen, The "Mineral Rescurees of the United
8tater® for 1907, p. 561, states: %“pome copper matte was produced at the Maven-
port sine but not marketed.® The deposit is dessrided brisfly ia "Mineral
Reacurees of the United Btates® for 1917 (pars 1, p. ). Thie 1 apparently tho‘
deposit deserided by Weed (1911, p. 34), aslthough he gives its distanee from
the Davis tiine as 2 miles and states that it was cpened in 1900. Weed's deserip-
tion is partly quoted fyom ¥W. O, Crosby (R. J. Btevens, Coprer MNandbook, vel. &
e 746, 1906,) |
Ssunte _rocks, |

The »ine 1s nithin the lover quartaite beds of the Bawvoy sehist (see pl. lje
The cusrtsite here is light grsy o greanish, and ecntuins emsideradle :bbttk,
chlorite, and auscovita. Some of the chlorite occeurs as redial blades, :llt‘
slleration of amphibole erystels. i few thin beds of bLiotite sehish -ad dark

unphiibolite mey be seen neardy,

The gencrsl strike of tho sehistosity i about B 45° E, but in the iamediate
vioinity of the mine 1t is N 50° - 70° £ and the 4ip 60° - 90 5%, The quartaite
shows pany small elose folds andt’po schistosity is rarallel to the axial planes

of these folds in ecntrast to the ususl situation in this area where the schistosity
L 4 Y
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and the bedding are parsllel, Linear elements on the folds strike about N &° R
and plunge 30°® - 35° xE,

The mineralised xone follows the strike of the schistosity, but is apparemtly

vertical, for the outorop of the mineralised soue at proapect #3 and the shafh
collar are direstly sbove the drift end winse in the ors body 120 feet balow
(ooe fig. 4). It i3 apparent thet this deposit iz not in the same stratigraphie

Figure 4. MYap of surface and underground workings at Mary Loulse Mine, Rowe.

position as that at the Davis line, and there is no evidenee that these are in

the sette general szome of mineralisstion.

The ors body lies in a roorly-defined fracture sone which ranges up to
15 feat or vore in width where axposed (see fig. 4). Within this sone are thin
veinlets of quarta and chrnlcopyrite which range up %o 8 inches or wore in
thickness, but in which the propertion of chaloopyrite is greatly variable.
The veinlets m rot mnifors in trend or thickness and they commonly M ir-
regularly through the mineralised sone. Individuslly they do not appear to be
eontinuous for long distances, fhough their genernl continuity cennot be de-
terzined in the pro“nt asceessible workings. Bome disseminated ehalcopyrite
oosurs in the walls of thess W, but mach of the fracture sone appears to
be barrem. ’

The minerals of the deposit, besides those that constitute the country
Tock, are guaris, chaleopyrite, snd pyrite. A suall amount of fine-grained
salyddenite was soen in leose pleses of ore, but this minsral was not seem in

place.

12
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Endecgreund workings.

The cld shaft is 125 feet desp, and spparently fellews the mineralised
sone (see fig. 4). About 120 feet delow the ecllar it meets the sdit, which
was driven into the ateep hillside of schist for 710 fest and through the ave
body. Fron the adit a west Grift 25 feet long, and an east drifs 50 feet lomg
were drived in the ore body, A few fest east of the adit is & winse that was
sunk about 50 feet below the sdit level and devaloped into sn underhand stcpe.

The shaft and old stopes sbove the adit level wers not ascessible.

About 143 feet from the portal, the adit erosses s 6-inch quarts-pyrite
vein that strikes N 70° ¥ and dips 65° BX. About 20 feet farther merth is &
barren shear sone that strikes ¥ 40° E, and dips 60° BE. | |

In the face of the winse two veins were sesn, eash gontaining up %o 2 inches
of chaleopyrite. On the east fase of the winse-stope the following seetion wis
- seen}

12% mica schist (south end of section)
6" to 12" quarts und echaleopyrite, not more than 258 chaleopyrite.

60" quartsite and schist.

2" to 7" vein of quarts and chaloopyrite (predominantly quarts)
12® biotite-pohist with a few grains of pyrite and chaloopyrite.
30® quartsite

4" chalcopyrite :

8" biotite schist (north end of section)

The face of the west drift showed the folloving seetion:

1/8% rusty quartsite (south end of seetion)

53® quartsite

2® to 6® .quarts and ehaloopyrite, the chalcopyrite totalling less
than 1%, YThis wvein extends about 40 feet upward into the
stops, as far as ean be soen,

11* quartsite. .

42" schistose quartsite, much folded, with a few 1/8" stringers
of Mmt‘o

'24® quartsite (north end of seotion) \

Sarfags xerking

The several surface pitr and trenches are indioated on figure 4.

\

At prospest no. 1, a vertical cut about 6 feet high on the sids of the hill
shows two half-inch weathered veins of quarts and ehalcopyrite.

o4
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At prospect mo. 2, a rectangular opcuinglu fest long, 10 feet wide, and
3 feot Cdoep expospes an 8-ineh vein of rusty quarts and sulphides, myrite
orystals diptributed sparsely in adjacent rock materisl, and a l-inch vein of
quarts and pulphides.

AA prospect no. 3, a sone 6 feet wide is exposed, in which may be seem
8 l-ineh vein somposed chiefly of chaloopyrite, a 6-inch sone of chaloopyrite
and quarts siringers, and a 2-inch to 6-inch vein of quarts and shaleopyrite;
the proportions of chalcopyrite and quarts are markedly variable, tut quarts
predoainstes. The nﬁ of the exposed socne is apparently barren sehist.

At prospsst no. 4, the exposed part of the mineralised sone is 4 feet wide-

and shows four chaloopyrite veinmlets, essh sbout & quarter of an inch wide.

At prospect no. 5, & mineralised sone 2 to 4 feet wide is exposed in a pit
2 feet doep, and on an ucdjzcent bluff tm the east. I& is composed mainly of
rusty quards with a few veinlets and sgattered grains of partly weathered
sulphide minerslas.
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larger-pert-or-uti-of~v-yorw? No partieularly rich pards of the aineralised
area are indicated by awailable data,

Supmary pratensmt ,

' The ors body lies in 2 general, but vague, frasture some 10 4e 15 feed
wide (a8 now exposed), and consists of seversl narrov dissontimucus velnlets
of quarts, chaleopyrite, «nd pyrite, Ian plases the sulphide mimerals axe &is-
senincted in the rock and not oonssntrated in veins, UGenerally at 'w ome
place the mineralised sone contains thres or four veinlets, eash raaging fiem
aqmmrofaninchbsmcbloauddﬁmdmmghmiﬁmm
alroet solid dxuleoprz:lto vhere narrow 0 mxinly quarts with only a fev grains
of chulcopyrite. At no place sesen doss the chaloopyrite form more than & very
sxall fraotion of the total width of the roef that would have te be mined.

Prospect axeavations indiezte that the mineralised sone extiends over s
distango of 500 fest along the schistosity. Yo the east of the bluff at
prospect no. 5 ne exposures are to be found ulong the strike of the some fer
at least 500 feet. To the west of prospect ne. 1 seatthbred outereps show very
fov small rusty patches through a distance of 600 to 700 fest; no oopper
minersls vere seen in thess outcrops.

The s»all veinlets of ore tend to follow the schintotiﬁ, but they alse
cut irregularly across it, and, in olacas, follow small folds in the qﬁnrtlli..
Within the mine, the ninerzlized zone is aimost vertical fer 170 fest, so that
it aprarently does not follew the socutheasterly dl:of the schistosity.

Mineralogisal evidence indicates a hydrothermal origin at eonsgiderabls
depthe The solntions rose along the fracture sone and parily replaced the
rock sdjacent tc the fraetures. The mineralogiec charuoter and structural date
lend tc the imliot thzt the deponits may contimue downward for a consideradle
distunce, but mirked increxse of motsl content with depth is not indisated or

ruggerted by any available data. The vein %p.ﬁnpc a 1little richer at the
2 .
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adit level than at the surface, but this differencs would need to be confirmed

by scareful sampling.

Other prospects

Approxisately 1.35 miles ¥ L3 B of the Davis Mine are two shallow prospects,
now filled with debris. The surrounding exposures, which are numerous, show
anly s few cubes of meathersd pyrite. This is at about the same stretigraphie
position as the Davis deposit, but surface indications do not indicate a large
deposit. It has been rcportod that these pits wsre opened on the basis of an
slectrical survey zade in 1938, ,

Approximately 0.70 miles ¥ 60° X of the portsl of the Mary Louise adit is
s small oopper prospeet, mm-faﬁoflr.wammpoﬂ.'lmdl shaft
follows a vein ef pyrite snd chaloopyritq 2 to 6 inches wide, for sbout 20 feet. '
This is reported to have been worked during the last activity of the Davis MNine,
The mineralisation, which is similar to that at the Mary Louise Mine, appears
0 be too slight snd lm to be of value, This deposit is apparently
several hundred feet stratigraphically above the Eary Louise deposit. 4 personal
note fros Nr. G. ?. Loughlin of the Pedsral Geclogioal Survey was: "We also
sav Capt. Davenporti's prospeet (fgu_ of 1902) whiech thean consisted of & tunnel
about JO feet long which followsd an 8 to 10 inch vein of white quarts with a
promising shewing ef chaloopyrite.®

Oa the Charlemont-Rows read, a littls more than 2% niles froam Gnrluoat;
and on the north gide of Deerfield River (nearly opposite Mohawk Park) a small
adit follows a quarts veim 15 %0 20 feet into the hill, moniyhuuuon
of minerslisation, other than the quarts, are ‘s fow brown stains from the
vnworh; of sulphide minerals. 8ome local reports are to the effest that
sopper was sought here and others that the mine war explored for gold. It is
mu:pmithlthtmtetmlsmmt; no gold wag seem
by the writer snd ne assay reeords are availsble.

24 27



25
Emerson (1899, pp. 170-175) gave brief desoriptions of several other
prospscts and showings. Some of these were seen by the writer, but nome of
then shows evidence of commercisl concentration. Beveral could not be found,
owing to inddequate desoriptions of their locations or because the small em-

posures have been completely obscured by forest growth.

Buggestions regarding future prospecting

Publighed information indicates that the Davis pyrite deposit was almost
sxhausted before the mine collapsed, although local reports demy this. It is
unfortunate that cureful descriptions of the mine ware not made from time to
tize during its operstion so tiut nore definite knowledge about its eondition
night be stated. .

Yuatever the reasons for closing the Davis #1ine, present eonditiu;l
nﬁpe;r to be unfavorable to the workin;. of such a deposit. The gulfur deposits
of the Gulf Coast supply most of the needs of industry, although 659,498 long
tons of domestic pyrite was recovered in 1941 as a byproduet from the milling
of ‘:mlphida orss of vorious metals and from coal mines. The averags market
value of pyrite in 1941, $3.09 per long ton, is too low for thcﬁu.’hnry mnining
of pyrite. | |

The only hope for profitable working of ﬁhcn ores seersg %0 lis in the
‘poseiblility that they contain other valuable elements. Both sine and eopper have
besn reported from the Dnia ore, but of these only the eopper has been marketed.
A total of 19,307 pounds of coppsr is reported to have been produced primeipally
by the Davis Mine in 1905, 1906, and 1908, and old analyses indicate a eopper
ocontent of adbout }.5 per cent (U, 8. Geol. &uruy'lin-rd Romreo.l 1'4l883-1834.
p. B878; 1885, p. 503; Rutledge, 1906, p. 774). If is very doudbtful that these
figures give a reliable indicntion of the average ocopper content of the ore,
however, The absence of eopper in the mine waters, noticed by Rutledge (1906,
Pe 725) and by théd writer, suggests that copper may be very scarce im this ore
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body. Even if the eoppar oontent is 1.5 pergent, the total value of the copper
and the pyrite would be only sbout §6 to $7 per tan (with copper priced at 124
per pound). Another unfavorsble feot is that the recovery of, the copper involves
added expense, slither to trunsport the ore ‘to snelters or to build a smelter
near the mine nnd to tranrpory fuill.

The immediate future of these deposits does not seem promising, for the
data do rot indicate wther kmown deposits and, moreover, economie sonditions
would not now favor the working of deposits of similar fypo, if they were knmowm.
Fature prospeeting 1_0 suggestad only on the possibility that there ars undis-
covered deposits which may oome to have comasroial valus because of changed
econcale conditions or beoause of a greater content of copper or other metals,
The finding of such deposits would be a matter of considerable difficulty and
expense, for glaciation must have destroyed any gossan whish might have developed
and the glaclel drift ip» thick in many places. The present geclogiocel s tudy
has indicated that there arc few clues for further surfaoe prospesting, inasmeh
as (1) the knowm deposits are At various different stratigraphie positions, (2)
although they ar~ generally in quartsitic rock, not all such rocks are mineralised,

44=t3 not yet known thet—ther—ere-tiel associcated with any definite struo-

and (3)
tural festure. Geophysiocal methods might be successful in dircovering hiddem
derosite. Any deposits discovered by georhysiorl means would have to be
thoroughly explored by core drilling to discover the sise and ocomposition. Even
with these means it may not be nractical to prospect the whole area, but to seek
firet for extensions of known deposits. |

The prospects at the Davis Mine (see fig. 2) should be axanined first. The
ledge 1s reported to have been reached at a depth of 20 to 25 feet. Drilling
or trenching seens feasibla. The wvery poor prospects 1l.35 niles northeast of
the Davis mine probsbly indicrte an extension of the ore, but the prospects show
orly very poor n!.naniiutl ohe
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A% the Hasks Nine trenshing snd prospest pits have revesled ecmnsidershle
low-grade mineralisation W the south. It is doubtful m&n'w sarfese
excavation would reveal much sore. Ths most hopeful rossibility is that richer
bodies lis at depth, Drilling seems to be the bost methed te test this sugges-
tica, although the finding ef richer bodies ky axy method seems rether wnlikaly,
A further possibility is suggested by the fast ﬁut' apparently the greatest
mineralisation is at the north end where ths terrsce deposits eover i, m'_
deposit mey extend undernsath the sands and gravels, although the former minisig
eperations should have tested that polnihmw.. : )

At the Mary Louise Mine there is no evidence that sopper was anyvhere
concentrated enough to be workable and thers is ne evidenes of marked inerease
with depth. | ‘

The other prospests and cuterops sesm to be too ssall and too low-grads te
be of value. There is no evidenee that they improve with depth,

50 | 20
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