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Graphite Deposits near Sturbridge, iiassachusetts

Ly
Farl T. Apfel

IQQEQQBQEiQQ
A vein of graphite is exposed and haé been isiined on the hill‘southwest of
Lead :iine Pond, now kiown as (uassuck Lake, in the tovn of Sturbridge, lassa-
chusetts. The uine, long abandoned, is Ay milesiéouthwest of the village of
Sturbridge. The old .iine trench is crossed by a country road about a tenth of
a milg west of the Lake and epproxirstely a hundred feet above ib. The loca-
tion of the mine is shown on figure 1. In the course Qf this investiéation

another grajhite deposit, preswiably on the saiie vein, uas found on the land

“of C. O. Cozzens, in the town of Hoiiand and zboat a nile soathuest of the

old mine.
The old Sturbridce graphite nine was worked at several times during the
past 300 years, but apparentiy the deposit ves not rich enough to permit

1 3

sustained operations ror iong periods. The last operation was for a very

Iy

brief tine in 1909. ‘ o | )
Graphite of the grade kno.n as '"crucible flake", é naturally occurring
crystalline variety of the Jinéral and vith a specified range of grain size, has
rccernt 1y been considered a critical mar‘hineral, because the doaestic require-
ments had beenf:et entirely by inaports from ilzdagascar ard Ceylon., J/ith the
temporary cutting'off of these sources of supply owing to war conditions it was
necessary to rz-cxenine dosestic deposits froa which flake graphite had for-
merly been ﬁroduced but which had long been idle. Though the domestic sources
in carlier decades had been large deposits in New York, Pennsylvania, and
Alabama, it was thought desirable to exzaine also the femous Sturbridge locality

to deternine, if possible, whether further expioration of this deposit would be

justified.’



Accordingly a brief study of the area was made under the cooperative jeologic
Jrogram of the lfassachusetts Departiient of Public "orks and the United States
Departnent of the Interior, Geological Survey.

It was found thet, aithough the Sturbridge deposit cuntains crystalline
graphite of apparently high Hurity and in part, at least, of favoravle texture,
the deposits as disclosed in the old aire workings end at the Cozzens projerty
are too small to encouraze further atteapt at development. It tould be necessary
to find exceptionally viide portions of the vein, such as thet rfron which the
reported 510 pound iuan (see under ”V‘stur1c91 backiround") mmst have been taken.
Though the vein iay be wore or Less continuous hetiieen the old iaine znd the
Cozzens property and .aay contiime for sone distence to the north and south be-
yond these points, no imdlicstions of torkavle ~.idths a.e to be derived from
surféce data, for rock exposures are sparie eénd a thick cover of gla acial drift
lies over nost of the area aliong the course of the vein. OCnly by drilling and
excavation or possibiy by ieophysical methods could the presence or absence of
workable portions of the vein be Jdiscovered. It would not be possible, there-
fore, to scicct, froia surface geologicel deta, definite places aliong the inter-
preted course of the vein for such exoloration, and inesiwch #s the veln, wherever
seen, is too narrcu for cconoiicsl nining, and large dedssits now being mined
elsevhere zpjyear capabls of Turnishing :uch iore _raphite than will be nceded
for several years on the basis of present requireaents, exploration of the
Sturbridge vein at this tine is not recomended.

3ecause of the probkable recurring intercst in these deposits and a.so to
aake available the geolcgic data acquired as a result of this investietion, it

see.ed desirable to mubeish this brief report on the Sturbridge deposits.



Acknoiledyients -

This renort is bezsed upon a brief review of the literature end about tvo
weeks of field work in the _rephite area ond its vicinity. [ir. A. J. Bodenlos
as.isted tiie authior in the field part of the time and ¢lso supervised trenching
across the vein &t one iocality. .ir. Charies A. Dourdelais of Southibrid,e showed
the -.riter the _rephite r.ioat oy vhich the position of the _rajhite vein in & new
area was tocated., .. Charies 0. Cozzens, ouner of tile Jropurty on vhich the ex-
tension of the vein wis found, <indly peraitted trenching so that the charecter-
istics o1 the vein ai_ht be detera.ned., Nuncrous residents zround Lead fine pond,
and of more distant parts of the town of Sturbridie, voluntecred useful informa-

tion about the history znd exploitation of the jrajhite deposit,

Historical Back;round
The first report of graphite in ilassachusetts was .ade by John Oldhanm, tho,
during a trip in 1633 to trade vith the Indians, had some black lead given to him
"whereof the Indians told him thiere was a vhole rock". This story excited the
interest of some of the colunists and in 1644 John inthrop, Jr., son of Gove:nor

“inthro»n

», nas ;rentad peraissicn to acquire the land on “hich the graphite was found,

Developaent Was Legun in 1658, and it thus vecane cne of the carliest nining ven-
tures or any kind in Auserica. The len_th of tiie the mine vas rorked and its
oroduction aie not .nown, The rocks were hard and had to be broken by fire in
the crude .iining aethods vsed, znd a contract to deliver Z¢ tons of _rapnite

ireaained unsatisticd &t the end of the .irst aining season of rive months.

D

The mine was nobt worked again until 1737, vhen it was opened by anoiher John
“Anthrop vho a,reed to deiiver 500 tons of "biack lead" in six yesrs. The records
shou that iess than three tons of praphite ucre desivercd on this contract. This

Ainang operation ended in 1740.



The graphite .iine wvas opened, by Fredeiick Tudor, rfor its longest anl st
orofitable operztion suortiy ¢ter he bought the gyoperﬁy in 1028-1'29, and for
acout 20 yecrs Tudor aznd his associzates mined the bPé)hloe for nieking crucibles,
lead Lencils, stove poiish, and lubricants. The operction hecame unprofitable iﬁ
.mid—century and again the mine was closed. The amount éf praonite reioved by Tudor
was not recorded, apparsntly, but on the basis of the extent of the vorkings and
the d;scriptiogs o% the ore body, it is estinated that %étween 500 and 1000 tons of
¢raphite vere );obébly tzken Ironm the aine.

The land on ' hich the .iine is located remained in the hands of Frederick Tudor
end his heirs until 1309, The lfassachusetts Graonite Coapany bought the property

in 1902, pu iped ont part of the oid voriings, @nd produced a saall quantity of

graphite, including cne piece reported to heve weighed 510 pounds., ;/

The last reported yroduction from the ine was in 1909 vhen the Imperial
Graphite Co.pany ol Penasylvenia .ained Ma feu tons! of praphite Iron the lassachu-

seits Grashite Cowmpany's property. 4/ Since 1909 the mine hes not besn operated,
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2/ liineral Resources, 709, p 833,

Durirng the various operations a series of trenchies vere opened along the vein
for a distance of zbout halfl a oile and in 2laces to de)tﬁs of 50 to 60 feet,  Two
shafts vwere swik on the veln to de _ths of about a hundred fect, and an adit was
driven Tfor a hundred feet from the hillside east of the vein., Althouvgh this adit
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t did not EXP08E A graphite vein
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crossed the projected vein position,
shaft was sunk ne:cr the south end of the workings to intersect the vein west of its
ouleron; the success o1l this exploreslion vuas not deternined,

flo infor.aatian concerning grahite occurrcences north of Lead [fine FPond could

be cobtained, though old records refer to "a less eil-kiaoun and inferior one about

.



three milcs north of the mine,” 2/ The writer found no graphite vein in this
locality.

1/ Haynes, George H., "The ialb of Tantincques", the SHturbridge Lead ifine, Quinabaus
Historical Society Leaflist, vol. 1, lo., 13, 1902.

Exploration for grapnite sec.as not to have extended south of the hill on vhich the
aine is located, though the present investigation has shoun the prescnce of grzphite

a nile southuest of the old adne, along the strike of the rocks,

Geologic Foraations

The Sturbridge grashite vein iies 1.ith.n netamorphosed sedimentary rocks. The
ore at the aine apdears to have occurred in a single bed of the Brimfield schist
that strikes east of north and dins steeply vestiard:, The Briifield schist is
folded into the older Paxton quartz schist, the formations being closeiy folded and
in places sligntiy overturncd; both have been intruded by granitic materizi. 4An
area in vhich outcerops are corpesed doainantly of granite occurs siightly aore than
a .ile west of the .iine. The areal reiations arce shoun on the aap, (figure 1),
Several pranite sheets up to 50 feet in thickacss ile within and parallel with the
fo.iation of the Paxton and Brif
paxton quartz schist

The Paxton quartz schist is a gquarteibic alca-schist that in places contains

sall gquantities of garnet, grajdhite, and abluwainous sisicates., In nweny pieces it

6}
(/)

).Ja

hzs been so invaded by granitic naberias as to be converted into a granite-gne
fhe contect of this schist wiith the Briificld schist lies a feu hundred yaris esest

of the aine, indicating that the graphite vein is near the brse of the Brinfieid.

Briifield schist

LJ

Brimfizld schist is corwonly a coarsce, red-brown schist containing :mch
biotite, quartz, and nyrite, Crashite flakes are scaticered through it. Gornet eno
the aluainous silicate, ribrolite, are. comxwn, Feldspar is prescnt vhere Lranitic

invasion has occurred. the Dyrite czuscs the rock to uesther readlly and develop



a broun stain, vhich pensirates deeply and is characterictic of the foraation.

soth the Paxt.n and 3riafieid schists have siazilar tithologic facies and both
have been intruded end socked by granitic solutions with siiilar results. It is
therefore disficult to distinguish cne from the other in some cxposurces though in
general the above distinctions appear to be valid.

Hubbardston ;aanite

The coarse, vhite feldspatiiic granite xnoun as the Hubbardston granite is
srevailingly of pesmastibic texture. “here swch schist hss besn assiailated by the
granite, .aret and bictite are ebundant, In places these eare arranged as gneissoid
layers, which aprarently refrect the foliation of ihe schist inesiiuch as they heve

1

the same _jeneral strike =nd dip as thz fo
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dotion.,  Incrusions of ths schists arve

I

the grenite, end in nzny of thea the schistose
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structure is vell Drescrved,
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Stringers and sheets of the pranite lie withia the schist
1) 3
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granitic solutions has czuced so .wuch Teldsper :nd quartz to be added to the schists

nce and a:e hacder then the
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in soae piaces that tiaey appear gneissic in

vnarfected schist, A smasl sass of grenite, occurring ©s a sheet carellel with the

bedding, underiies the crest of a ridge within a hhwndred feet uest of the graphite
(S ] =Y 1) &

mine.

The relztionsuips are shown in 2izare 2,

Geologic Structure

The graphite apsgenrs Lo occur principally as a thin loyer in a sediacntary

1

formation vhich, throu h nctarorphism, has becone a mica schish., In the arca of

the nine, the dip and strike of ths foliation of the schist avre Larzllel cr nearl
3 « o

parallel with the bedding end vith the grapnile layer cnclosed by the schist,

Because the graphite was scre rordily deformed than the schist, it hes ecn squeezed

into thin lenses and pockzts. Trrepular ualls that moved dif entiasiy vere



apparently responsiblie for the uncven arezr distribution of the graohite, ¢nd the

variztion in thickness, thou_h the ori;inal distribntion of the carbonaceous

mzterial in the bed determined the general area in which the sraphite occurs.

The deforaztion has produced some mixing of the country rock with the graphite.
fhe beds where the graphite occurs dip. vestwaid with a range in dip f?om

40° to 90° with some :ainor overturning. Théy are uneveniy folded so that beth

strike and dip vary. The strike is about 20° ecst of .aorth with ten to firfteen

degrees varistion from this figure observed locally.

A second tyoe of graphite occurrence is as peprtite veins in wvhich the
graphite fizkes lie.anong the crystalline ,rains of feldspar, guartz, and aica.
Hydrothernal action seeis indicated in such places, the grephite having been
‘carried a short distance from'its source, This source may have becen the graphite
bed,_becaﬁse such graphite-bearing pegm&tite has been found Drincinally in the
vicinity of the graphite vein. “/here the pe metitic solutions invaded'the graphite

vein, cxbensive recrystallization of the grajshite occurred as described later,

Descriptions of the Deposits

nine

The

Sturbric

A1) the prajhite scen in the Sturbridge arcea is crystaliine. It is found as
massive veins of aluocst pure graphite; as fiakes in schist and gneissy as »Dletes and
blades'in pegnatities; and as veins mixed with pyrite, feldspar, and g ract,

A COnsideraBle oart of the aassive graphite is couposed of minute .lates of
grashite in a felted arrangement. This is thdught to have been the princinal fora
of the graphite when it was developed from a carbonacecus layer, perhaps a coal bed.
In placcs, subsequent recrystallization has caused larger plites to be forned, and
these coainly occur as veinlets extending through the nstrix of finer grains.

“here recr&stallization extended through the vhole nass, other minerals, principally

feldspar, vere added comonly to the ra hite vein. rthis consistent relationship



suzgests that the rocrystallization vas probably of hydrother.ial ori in.

Suall Tlzkes of graphite occur widespread but in soall quantity in the Bri afield
biotite schist, but a psart of the _raphite vein consists of the schist or gnciss in
whic., the .r¢phite fiakes are abunlant chbubh to .iake up 1% or aore of the rock,

The flakes z.e usually siall, and show briltiant faces : hen the rock is broken.

Mhere prenitic soiutions have converted the schist into a pneiss, the .raphite

fiakes are broader, thicker, and less numcrous than in the schist. They apjear to be
arranged without reguiar orientation in a natrix of sai2ll feldspar ;rains.

Pegaatites, especiaiiy tho ¢ in the viciniﬁy of the graphite vein, contain

craphite fliaxkes betricen the grains of other minerals. The rizkes are curved or

bent; some are urinkled or o 11 1. Another Tora of the grannite is as blades up to ar
) Hd ey .

1

inch, or .wre, a2nd one—-ei nth of an inch ".ide. Both the ylates and blades lie in
various ositi.ns in the Deg:aatites, but for the .iost 2art they follow ninerali

boundaries., Soae smell graphite flakes occur encrosed in the Teldspar znd quartz

«
’

of the pegaatite, z2nd one speciiwen shoued grajhite interleaved vith viotite aica.
Prcoebly the grcete;t aﬂount of the érapthe occurs as veins ;n which it is
aixed with sore or less pyrite, biotiﬁe, pink garnet, and 101ds sar. Recrystalllza-
tion has aifected ouch of such _raphite and it is found in plates and blades which
tend to lie at right angles to the surfzces orf the Ainorals‘zgeinst vihich they rest,
2yrite sweas Lo aive been the Last Jiﬁura} to crystailize., It occurs as
sranucar and nowular .esses oth a.ong the nall of the grephilte vein and within

s intiaztely interaixed

e

the . raphite. In Diaces, {inc- . rained crysiziiing pyrile

with the g raphite. Soums broien sur-occces of the ore shou an intricabe nattern of

o

byrite layers wetueen and arcund the pgraphite particles. “here the internixed oyrite

has decoia osad vy weathering it has left the ;rephite porous and rusty. Syrite lies

the surfaces of other n i als, and co.aonty hes very sazll and irvegular

openings within it thich are lined with .naute ' eli-Torned crystals of pyrite.



Feldspar crystals in the grzphite vein comonly have a plwap lenticular form,
half an inch to an inch lons, 2nd in places are co pletely surrcunded by graphite

oletes,

The iinerals that arz included within the graphite vein znd che recrystallized
fora of the ;rephite su _ust that hot solntions, perhaps fron thie cooling pegmatites,
carried sone .aineral substznces into thie jraphite vein wiers tuey
and that the hLeat assisted in recrystallizing the graphive at the saac tiwe. In

places the saae .aincrais ars found ailong the vall of the _reyh . te veiln, separating

the praphite from the schict,
The vein of grazphite 1ics in an 2nvelcoe of schist rich in biotite and pyrite

that is commoniy .wre ceoartaiy cryshallins than in the aljacent schist. At dis-

v
e .

tances that range up to approniwtery thrge feet from the srephite, the schist is

n, than where
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more quartzose, contatas less pyrite, and is more resistant to iea
it is richer biotite. Tor the .icst nart, this resistant rock avparently forined the

D)

re visibie,

w

walls to which the :1ine ojenings were developed, “here its relationsihips

@]
=
&
g
o
[N
o]
P
Jie
o
i
p—
=
(¢
=
o
by
<
Q
f=
le]
o
(¢
-

the graphite vein lies near the cast or footwzll side
end the *idth of the  hele zonz, including the grasbhite, ranges [ron zcro to five
feet. Tlhere soaking vith ;renitic solution was intense, the wiotitic - ali-rock hes

been altered Yo & resistant Teidspathic roclk,  In Dlaces inin gornet Is cbundant

o

along the walls of the _ra hite vein and in some places erysials of garnet iie in
a aatrix of _raphite fiakes. Fi_ure 3 is a sketch shoving relationsinips across the
vein as they vere ouserved &bt the alne openings., This fijare is generallzed because
in some places the jneics occurs in both nalls, at othier places in the hanging wall,
and eiseuliere in the footiall as shown in this sketch., Also, the position of the

graphite icnses in the envesone of pyritic schist varies from place to place, as

does the thickness or the 1 hole zone.
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Some pegatite veins contain abundant sraphite. DPepatitic sorutions that
invaded the ¢raphite vein apparcntly dissolved enowh prashite to produce nlany
large grephite crystels in the Degaatites, because so far as observed, the Deg-
2tites rich in grazphite are ifound onLly necr the _rephite vein,  [he nost distant

Jegnatite scen to contain as awuch as three or four ser cent of ¢ re shite is about

.

60 fect cast of the vein at the aine, across the strilie of the schist, and .ay
reprosent a .ach creater distance of Lravel for the solutions carrying the graphite

from the vein,

“hen i1irst foracd, the ,roohite was prouzdiy a mass of alaute {iakes in randonm

.

arrange.ient, but recryctatiization has rosulted in an increaie in size and consecucrs

reduction in the nuaber of Diates., The g _ents that ceused rcerystaliization varied

vy

in the intensity of their c¢frect froa place to dace so that crysteis range in <ize
from .ainute rizkes to prabes an inch or .aore zcross. hA siiilar range of
noted in the praphite that was recrystaliized as bledes or tiiick needles.

Tie graphite vein and the pockets of pure [rophite very considerably in size,

Imerson described the graohite as occurring "in a series of flat poclkets three or

g/ Zaerson, B. K., The geolony of [lassachusctis and RLode Isiand.
U. S. Geoi. Sur. Bullk. 597, > 71, 1917,

four inches in thicknoess, przced @ ith the bedding, but not very extensive in this

Jlane.™ Holecver, Lthe grashite body ia. observed to renge up to 18 inches in thick-
I

ness, with very irrejurar ualls end thereiore variacvie diiensions, DBastin cites a

5/ Bastin, E. s., ““in:ral Resources, 1913, 2. 195,

statement that one luap of n.arly qure grashite, recovercd avout 904, ucighed 510

pounds, indiceting the pres nce of at least one rich gre»oiite pocket, Frederick
&/
Tudor reported a veia width or 2 feet and 3 inches of ~1¢dhite when he was nining
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é/Haynes, George H., "The Tale of Tantiuscucs", - uinaban, Histurical Sociely
veailet, vol, 1, lo, 13, L902.
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Yhere defornation was intense the graphite vithin the vein is nmixed with dis-
torted la.ainae of the wall rock. In other plrces the massive grephite is inter-
bedded with blotite schist., These rocks reduce the proportion of graphite in the
vein, s0 that in the observable parts less than 50 por cent of the vein is coaposed
of that .aianerel, Scme variation vas noted in purity as well es in thickness of

the vein in the small exposures that were accessible.

The Gozzens Prospect

In the present study the position of the gradhite vein vas traced along the
strike of the rocks, resviting in the discovery of a dcposit of graphite about a
aile southwest of the foruer aine, This secms to be in zbout the same positicn with
respect to the .aergin of the Briafieid schist as the aine vorkings and thereflore
aay well be an extension of the sane vein., It is on the land of ifr, Charles Q.
Cozzens, hence the name "Cozwuens prospectt,

A shatlow trench 45 feot long was dug across thestrike of the schist and the
graphite vein vhich here, as at the .ine, are parallel. A cross-section as exposes
arong the trench is shoun in figuoe 4. Tuo shorter treachies were dug across the
vein at distences of 5 and 14 feet respectively north sud south of the long brench.
A section along the southern trench e¢nd the debrilt of the vein as scen in the long
trench are shoun in figure 5. The small, northern trench exposed yrajhite in
relationships siidar to those in the next trench southrard. The surface was strip-
pced betueen these trenches to ex)ose the vein ~hich here was seen to consist of
grashitic layers extending in an irregular paitern through rusty schist., A nap of
the exposed part of the vein is sketched in figure 6. Heavy cover »drevented extend-
ing the exploration along the vein either north or south from this place.

The grapaite zone is siightly less than 3 feet in thicikness. It consists of
veins of necarly pure graphite and of rusty graphite froa thin films to nine and

one-half inches inthickness; the rest of the zone conteins a saaller quantity of



graphite as flakes and hlades, An estiaate of 10 to 15, of grajhite as the avercge
. ' ‘
content of the mineabie iidth of the veln -.¢s .1ade on the basis oi this enpioration.
Enother trench 30 feet long tas dug across tae strike o. the vein about 250 feet

northuard fron the stripping described avove, OLchist was encounterad at a depth

of three to six fect in the westorn hali of the tronch bub castuard the rock suriace
slopes downvad to such a depth as to ve veyond the Liiits or ex loration in the time
“availadble. “here exposed, the foliat.on of the schist »as seen to be nesrly horizon-
‘tala with sazil unduiations.. Diocky Laycers were isoloced and fhe scnist leyers at
the rock surface wcre broxen and distortei, indicating _robable dieturgance by
glacial ice thich once coverad the area. o other bedrock exosure in this area

SoIEA

on, even though exposires occur within 50 feet

_l.

was observed to lrve horizonitel foliat]
of the excavation. This disturbance, therefore, is Jrobably iocal,

"iithin the schist exposed in the trench Lpere are tuo pegaatite veins, one
zbout three inches from the ton of the schist and the-cther 13 inches lover. Both

are parallel with the foii tion., Their thicinesses are variable, ranging un to six

inches, and feldspar erystals an inch or hore in Jdlancter 7re scattered through the

free of the :aineral., f[he naxixua thickness orf sither of the Degaatites does aot
excced ton inches in any part of the trench wnere they vere exposed. e aain

craphite vein wes pot venched By this tronch.,

he extent o1 the vein along the strike and in depth is still unknoun., It is

probable that the grapiite, as elseuncre in the arez, oceurs here as izaticular

casses, It is douotiul if the sill a ount of vork done has cxposed either the
v [aw)]

Aexdimun or ainiima thicknese of the vein. The thicknesses exposed are .wch too

small Tor ccononical exiolitction; onwy the discovery or thicker icnies



woulid varesnt furtliey

one report, eited avove, of ¢

1.idth of 2' 3" at one »Hrace,

places where srospecting Tor

Conditions for P

Jdevelioent,

That thiclier lenses

single large .iass

:ighing 510 pounde,

13

may exist is suggested by

“ith a vein

but surficial geologic data furnished no clue as to

bodies uf 1.orkable width -

Tase of prossecting by

proxiaity of the bed rock to the surrace znd the zccessib
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The Paxton quertz~schist foras a ridge east ol the Cozzens property and a
grenitized part of the Briifield schist forms a hiph hill to the west. The cozzens
prospect lies in a saddle betucen these tuwo topographic featurcs and the closenesc
?f the bed rock to the surface here is probably the result of scour by glacial ice
with not enough succeeding deposition to conceal the bed rock. A rock ridge is
exposed 30 to 50 feet west of the grapﬁite vein at the prospect, but the vein
was found only vhen a small excavetion wicovered grashite float uwhich the writer
traced to its source.

A granite ridge lies near the apparent nosition 2s extended alony the strike
of the vein south of the Cozzens exposure, “ut the schist is covered e:cept in a
road cut 0.8 iile northiest of Illashapaug, vhich is 0.7 .aile soutliest of the Cozzeas
orospect, Both the Paxton and Bri:field schists are exposed alung or near the ro:=d
and within about 500 feet of each other, so that ¢t this ,lazce the boundary can b2
loceted rather closely.

From these exposures southvard to the State L.ne, no bed rock is to bLe seen
on the strike of the vein., The Paxton schist (here converted into gneiss) for.as
the nose of the hill on the llassachusetts~Connecticut state line 0.5 aile northmest
of ifashepang iske, tut the Brimfield schist to the west of it is c.vered.

North of the old Sturbridzge nine the _rijhite horigzon probably lies in the
depression extending north-northeast froa _ead iiine Pond, bu. thick brush and lacx

of exposurcs prevented its discovery, if oresent then,

Conclusions
The Sturbridge graphite occurs as a nearly vertical vein in the Brinfield
schist, a metanorphosed sedinentary rock thet is probably of Carbonifeious ope.
The deposit consists of a series of lenses that lie in the plane of the bedding
which is also the plane of foliation of the schist. The vein has been nined or

explored for nearly half a nile along its outcrop west and soutlmiest of “unassuck
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Lake (Lead :’ine Pond), to a depth of 40 to 60 fect, and aost of the readily access-
ible grashite along this part of the vein hes been removed, Geologic field vork
has disclosed _rajhite, apparently along the saie vein, about a :iile southuvest of
the old mine. Ixploratory vork so far li s been linited to confirning the presence
there of a 9 inch layer of nearly pure raphite in a graphitic zone 2 to 3 feet vide

The vein appears to be exceptionally rich, being apparently pure grapghite, and
is somevhat spectacular on that account, but it is also uery thin, so that in .in-
ing it a large amount of vaste rock yould necescarily be :ioved. As the _ross value
sust be conputed on the volume of the rock mined end not on the volume of the vein,
it is not possible to estimote closeuy the costs of mining and nilling and the
proveble profit fron selling the nroduct., For purposes of obtaining a general idea,
however, one can nzke recsonable asswiptions and calculations on the basis of pre~
sent market prices, vhich range from 2 to 1, cents a pound for crucible flake and
fine graphite.

If an average thickness of 6 inches is assumed fortie Sturbridie vein, an
average graphite recovery of 30 of the vein -.idth, and an aversge selling price
of 5 cents a pound, the caount of granhite oblainable Irom a vein length of 100
feet and a «ined depth of 100 feet vould be about 540,000 pounds, with a gross vaiue
of ,27,000. But ¢s & width of approxinately 4 fect vouid necessarily be .ained,
about 6400 tons of rock vo.id be removed, so that the gross value of iined materisl
would be oniy about ,8.4L0 Ler ton. “hen the costs of euloration, mining, milling,
and marketing are considered, to-gether with the uncertainty orf the post-w.ar aarket,

it is rezdily sesn that, on the basis of the above assuastions, no part of the vein
J 73 3>

that hes been seen could either Le worked profitably or could be expected to yield
a large quantity of grephite. Dven if the vein vere unifori end continucus, mining
along a nile of the vein to a depth of 100 Leet vould yield onu.y about 13,500 tons

of praphite; onvy part of this would be of crucible flake grade. The ojserations
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vould probcobly heve to be extonded over several yoars,

No sizing tests bave boon made on the vein metorial, so that the pro-
portion of "fluke" graphite in the vein is unknowns The crystalline
charactor of the graphite and its occurronce as a distinct bed or series of
lenses are favorable features. If a part or parts of the vein were found of
sufficient width for profitable mining it would be deéirable to make milling
and utilization tests of the vein matter, Wide parts of the vein eare not yot
known, however, and surface geoologic data give no clue to the existence or
probable position of such parts, so that any prospeccting by drilling or
trenching would be costly and of "wildcat" type. The present study has
extended the area for such prospscting, Scarch for graphite might be aided
by geophysical methods, starting where graphite is known to be prescnt and
the resctions of the body to such methods coculd be determined, If it is
then proved feasible, the mettod night be used to determine the presence and
exteonts of lenses along the trend of the vein. It is pessible that other
horizons in the Brimfield schist may have workable beds of graphite, but such
aro nowhere exposed so far a&s known, The presence of highly graphitie

pegmatites may be an indication of the proximity of a vein,



