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Areal geologic mapping in ths eastere belt of the Sweetwster
barite district has disclosed very small cross structures that
appear to control the mineralization in this belt, This memorandum
report, covering four mineralized areas related to the cross-
structures, is submitied to guide a drilling project, proposed ty
the Bureasu of Mines, for barite-fluorite ore which is in place in
the rock, rather than prospecting for such ore in the residual
scil., All of the commercisl barite production in the district'
has been from residval deposiis derived from weathering of the
enclcsing dolomite and limeatone,
Aress 3 and 4, recommended for initial exploraticn, have
been selected in the belief that they offer the best possibllities
for lzrge tonnange of ore rather than on the existence of better

structural control of the mineralization, Specific suggestions are

mede for testing Area 3, the Ballard mine and vicinity, since the S
geclogic mapping has been completed and the geology therefore more :3 é § "

fully understcod. No specific recommendations are msde for testing %’ ig "
Area L, the Stephens mine end vicinity, ss the geclogic mapping is f% % g g}g
not yet completed. These two areas are believed to be about equal g”é% b: '§ 'g'
ss potential sources of barite-fluorits ore. :3)5 - % 3

Three of the mineralized areas, numbered consecutively = § § é
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northesst te s~vthvest snd shown on the ettached map, sre loected
in Momroe County, Tennessee, 4Arce 4 is eight wiles southwest of
Aree 3 end extends scross the line into MeMinn County, They are
from seven miles east to five miles scuth of Sweetwoter, Tennessee,
end ere eesily sccessitle by good secondary roads, Sweetwster and
HWood Stetien, two miles south of Sweetwnter, are the nesrest ship-
ping pointe on the railroed,
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All of the deposits occur in the Beekmentown divisiom of
the knox dolomite grour of carbonste rocks of lower Urdovieien
ege. These formeiion: in escending order sret the Cherultepee
dolomite, the lonpview dolemite, snd the Newale dolomite emd
limestone. ‘here the vedrock of the ¥ewsle esn be seen, as 1n
diemond drill cores, it cen be separated into two formatioms, |
the Kingsport limectone end the Muscot delomite, to which 1t is
the undiffersntiated equivalent,

The Chepultepee dclomite, except for & few scuttered
outcrops, is not exposed e;nywhare in this region snd has not been
penetreted in core drilling so the deteiled lithology isg not known,
The few cuterops ere cherty dolomite, medium to light srey and fine
grained, The two heevy sendstone beds, each with 2 maximum thlck-
ness of 2,5 feet, occur in the lower 15 feet of the formstion,
end blocks of these in the residunl =0i] are used in drswing
the bese of the formntion, Moch of the light colored, trittle,
£lightly porcus chert produced on weathering treeks down inte emall

chips end covers the solls wmderlein bty the formation rzther
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atvndently., Rounded, hollow nodules lined with quartz crystels, zs well
es aggrega‘cs of columar cuartz are eccamon, The Chepultepec has
bcen mepped together with the overlying longview and the thickness
of the two formations, commated from the breadth of outerop at
different voints end the aversye dips of the overlying beds, is
sbout 900 feet, of which the lower 600 to 700 feet is Chepunltepec,

Cnly scattercd outerops of the lomgview dolomite are
found in the area, so the e{etailed 11thology of this fermation also is
wmkrers exeept for the urper 100 feet vhich wes cored at the Eve
118 zinc prospect, located in the ssms outcrop belt a few milaes
to tre northeast, FHere the urper 30 feet comzists of light cray,
very finely grenulsr dolomite with a few teds of limestone followed
ty 60 feet of dense, dove-colored limestons, The fine gsrzined dolo-
mite contains abundent flsttened nodulss of “luve and grey bended
ehert which appesr cn the surface tut ere sutordinate to the lares
emounts of nearly white, very dense chert that 1s wore typical of
the formation. The thiekness of the Longview in this area is
probably 200=300 faet,

The litholegy of the lower 30C feet of the Newals, the ecuiva-
Jent of the Kingsport formatiomn, is accurately knowm at tha’me Mt1ls
rrocpect wvhere it haes been cored, The lower 50 feet comaista ef
nedium greined dolomite with beds of dense limestome up to 8 feet
thick. Above this are 100 feet of demse dove-colored or btrown
limestone, in turn overlain ty 130 feet cf very light orey, very
fine rreined dolomite with a few thin beds of derk orystalline
dolomite and limestcons in the upper and lower vorticns, In the
areas of zine end berits mineralizaticn the thick limestone in the
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lower Rewzle is partly sltered to coersely erystelline dcolomite ss
tre the limestones in the other Beckmentown fermeilioms,

The lithology of the upper 0D feet of the Newele, the equlvs-
lont of the Meacot formetion, is Imown partly from cores and pertly
from outerops, It consiste of rether well bedded, light to drrk
grey, fine to medium prained dolomite, The lower 18X feet oontsins
nurercus sendy beds in vhich the cement i dclorite or etleite,

The ccleareous cement disso)veer on wemthering, the sand beds thus
Yreeking dowm into separzte prains no lonprer recormizeble ss beds
in the residmnm, The arnd markine the brse of the Mascot formctiion
is of this cheracter end is recognisable irn so fow nlscec that the
Kinrarort end Mascot formntinms ere merped tocether as the Vewels,
The %7 send, the urper asnd in the cored section et the Fve Mills
gine prospect, L50 feet telow the tor of the Rewals, hes & siliceous
motrix, 4is resistent to weatherinpg, end can be mavped feirly accur—.
etely except in the somthern end of the ares vhere it tro, hes been
trcken dovn by westhering,

Chert ig present in the residusl soils of the Newel: tut
penerzlly occurs in much smaller emounts then 4n the soils mroduced
by the other Beelasntown formatione: in meny pleces in the esstern
belt it is clmost entirely leckinpg, The Newale chert is chally,
rorous, md often deeply stained with irem exide in eontrast to
the dense, unstained chert of the longview, snd this difference is
useful in drawving the etmtsct between the two formations, In aress
of structursl disturbance and berite mineralization, the oontact is
often obscure because of the amormally lerpe amcunt of chert there
developed, longview types being found in the Newales, end Nmin trpes
in the longviev,
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Gepergl Structure

The rock beds 4n the eastern belt have a regionsl strike of
1 50° ¥; the dip everage about 13° southeast t the northern end
of the district end graduslly inoresses to about 20° southeest st
the southern end, This gredusl increase in dip is shown on the
mep by the decreszsing width in ocuterop of the Beekmsntown forma~-
tions, Outcrops of the unpper Newnls ere fairly nmumerous in the
northern end of the srea tut btecome less commom southwsrd and
becsuse of this lack of outercp the ztructursl features in the
southern end of the erea are more diffieult to determine, Folding
or faulting, csusing repetitien of strcta, may be present in the
Newclse in the southern end of the cres as ite outerop width remeins
nearly eomstent throughout the belt while the outerop of the other
Peckmantown formstions thins progressively., This is not believed
to e csused ty an Inerecse in thickness.

De e e

Twe types of detailed st unetures are known in the eres and
ere believed to exercise much contrel over the mineralization; these sre:
l. Gentle entielinel eross folde shown Ly change of strike:
Rorthesst ecroas such structures the strike is first
R 50° E, which is normal, then changes to N 55° or £0° I,
then greduslly shifts to sbout K 25%., end finslly
returns to the regionsl strike,
2. Abrupt changes in strike forming & "kink" in the beds,
but without epprecisble horigontel digplacement, Such

and form & relate
chenges in strike amount to about 20



b

ively narrov fractured and breccisted sone,

The tuo typres of minor structures deseribed stove heve axcs
veuslly trending K 60 to 80° W, thur cutting zeross the repiomel
structure, Their strike mey actuslly very through s stil] wider
ere - between N 40° W amd due esst, The exact tremd of & glven
cross structure osnnot de learned from surfece studies zlcne beczuse
of the sparseness of ocuterops, Formetionsl bounderies drzwvn on
residuel metersl arc not accurste encugh to show such emell features.
It must be emphasized that the cross-folds end chenges in strike of
the s«bove t7pes are very inconspicucus end csn cnly be foumd vhere
ocuterops occur. It i3 not likely that all heve been looceted, snd thias
epnlies particularly to the sounthern end of the ares where cuternps
ere lenst commom,

In tddition to the sbove %pes, minor folds and foults may
vell occur tut have defied detection becouse of the heavy eover of
reaiducl scil. Thelr rresemce is suspectec, pertienlerly in end
nesr the thick limestone nesr the buse of the Newsle, becouse e few
cutcrovs do not ecree with the repionsl astrile,

£y

The Jnown stratigrcchic range of the berite minerslisation
ie from a etrotigrenhie pogition about 375 feet Ywelow the top cf
the Fewels through the longview and into the Cherultepec dolecite, an
intervel representing more than 1,100 feet of sirata.

& study of rock pirmecles exresed in the bterite mines hes
shown that the Yarite, yryrite, fluorite, sphelerite, and galens oceur
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frimarily as banded veins in coerse treccia., Occasionally the

above minerals are found clc;ns bedding planes and disseminated in
coargely erystalline dolomite that has replaced limesione. Roughly,
these minerals were deposited in the following order of abundance:
(1) berite, (2) pyrite, (3) fluorite, (4) sphalerite, and (%) galens.
Only traces of sphalerite and galems have been seen; locally fluorite

is more abundant than pyrite,.

iree Barnes (Simp d MeC d vic -

These two small mines are now idle though considerable berite,
mixed with pyrite and limonite, occur in the walls. The Barnes Mine
is sbove the "A" sand, higher stratigraphicelly than any other mine
known in the district. In order, (1) wall rock, (2) pyrite and
marcssite, (3) sphelerite, end (L) barite occur in veins surrounding
breceia blocks, More sphalerite was seen here than in sny other
mine examin#d, but the quantity is very small as compared with
barite and pyrite., A small amount of gelene wae observed on the
dump but none was found in the rock pimnacles in the mine,

The ¥cCellle Mire is just above the contect betweem the Long-
view and Fewala formations., Only a small amount of barite has been
mined here and no bedrock is exposed. Barite, fluorite, pyrite,
and much chert, comsidered to be e secondary type, occur in the walls,

The broken line shown on the map, A-A', marks & very abrupt
change in strike from N 55° E to K 20° E, This change is well shown
atl the contact betwesn the Newela formation and the overlying Lenoir
limestone, No horisontsl displacement is evident at the point of
change, but the limestone is considerably sheared. The directiom
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of the line of change is fairly well ecmtrolled by outcrops and it is
near N 78° V. Thers can be little doubt that this strusturs controls
the mineralisetion at thess two mimes.

¥hile the structural sontrol is more precise here thar at
any of the ot!m; mines, the area is not recommendsd for drilling at
present as the mineralisation does mot appear to be as strong as at
the Ballard and Stephens Mines and the minerslised arees is likely to be
parrow, Should drflling be dane here, the first holes should be located
along the line of change in strike,

brea 2: Guthrie, Feadl d Jomes Mipes Y -

The three mines in this group are now idle and the axount
of barite produced from them is not knoun. Finnacles expcsed in the
pits show the bedrock to be coarsely crystalline dolomite; the type
resulting from dolomitizeticn of limestone. The Longviev-Rewala contact
is very difficult to locate accurately here bacau.se of ithe development
of non=iypical types of chart, but the mines are believed to be in the
thick limestone unit of the lower Newala, Barite, fluorite, and pyrite
occur as veins 2 and 3 inchas thick between blocks of coerse breccia,
The proportion of fluorite is large in respect to barite. Fyrite end
limonite are intimately mixed with the berite making separation difficult.
The mineralisation at Mine #2 is stromger than at the other two, but is
much weaker than at the Ballard Mine described beyond. |

The mineraligation in this arez appears to be related to a
very abrupt change in stirike, murked by & line B-P', that trends about
R 70° ¥, Its direction 1s not known with certainty because outerops are
lacking,

This area is not recommended for testing at the present time
because the mineralisation eppears weaker than at the Ballard and
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Stephens Mines and becauss the minsralised area is probadbly not as
wide, particularly down-dip. Should drilling for barite and fluorite
in rock sver be done hers, the first hcles should be near the line
marking the change in gtrike.

Ares -

The Fallard Mine and other adjacent pits are, together,
reported to have produced the sescond largest quantity of barite in
the Sweetwater District. Gordon 1/ states that this mine had

1/ Gordon, C. ., Barite deposits of ihe Sweetwater district, Esst

Tennessee: Resources of Temm., vol. 8, pp. 62-63, 1518,

produced a total of 20,000 tons to Janusry 1918 and that the Hudsom
¥Mine(more cammonly called the Bertha Mine), 65C feet to the east,
had produced 2,000 toms. It is estimated that the total production
from these mines tc the presert time is near 100,000 toms,.

Both mines have been idle for many years and the Bertha Mine
is now filled with teilings, Mr. L. A. Hood has recently opened a
new mine, showing good ore, about 800 feet moutk of the Ballsrd.
More pinrecles of bedrock are exposed in the ballard than ir eny other
mine in the district and these show the rock to be mineralised
along & sirike distance of E00 feet. Barite and fluorite are the
rrincipal minerels, pyrite is commom and traces of sphalerite and galens
have been found. These minerals ocour primarily as banded veins in
coarse breceim, It is estimated that the rock exposed contains about 8
percent berite, 2.50 percent fluorite, end l.5 percent pyrite. Ths
irregular pirnacles do provide satisfzctory faces for making grade
estimates and this figure may be considerably in error, particularly
since it 15 bases on about 15 feet of & mineralized zonme that msy be a&s



«10=
much as 200 feet thick. Pimnacles showing similar mineralisation are
reported to occur in the Bertha Mine but are no longer visible.
The rock exposed consists of light gray fimely granuler dolomite,
ooariely crysielline dolomite, and limestone. The surface data
are mesgre but indicste that the ore occure in the thick limestone
doloxite above this unit,

The mineralization here i¢ believed to be related to s
gentle anticline shown 4n outcrops one mile due east of the mine,
Outcrors are not sufficiently numerous to indicete the exact positica
of the axis of this fold but the Ballard Mine is belisved to be near
its center. The arproximste position of the axis is shown on the map
by line C-C!',

Because of the good showings of barite and fluorits and
because of the favorable conditioms caused by the anticline for finding
ore down-dip, this aree ig recommended for the first exploratiom, It
is suggested that the first testinp be by a line of holes spaced 300 feet
apart along the strike; the line should be located far ercugh down the
dip to penetreste the full thickness of tbe indiceted mineralised zone,
The eight hole loccations shtown on the mar southeast of the Ballard rit
are recomrended., Each hole would have to be about 220G feet deep to
penetrate the full thicimess of the thick limesicne of the Kewala, and,
if ore is found in the thick limestone in the upper Lomgviev formation,
would have to be sbout 300 feet deep. It is recozmended that tho
locations designated #1 and #2 be drilled first ss they are thought to
be nearest the crest of the enticline. The first hole should be
continued through the thick limestone in the upper Longview formatiom.
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Th;’eight locstions shown represent & minimum of about 1700 feet and 2
maximum of about 2500 feet of drilling. In seeking down-~dip extensions
of mineralized ground, additional holes should be located due east of
bholes cn this line that encounter berite. The estimated position of the
thick lirmesicne in the Newala has been computed from the position of the
"A" send and the top of the lLongviev formation and may be considerably
in errcr as peiiher of these horizoms can be very accurately located in
this erea and the averege dip is not known wiih certeinty, After the
first hole has been drilled it may be necesssry to shift the entire line
of boles either up or dowr the dip.

The overburdem in the vicinty of the proposed locations can
be expected to vary greetly, probebly from 10 to 70 feet, and it would
be well to make some provision for detecting the presence of barite in
it since the mineralizetion may exlend higher stratigrephicslly than is
nov koown and the residusl deposits represent the most readily available
source of ihe minersl,

Ares ,: Sterhens and Roy Mines and vicinty(not shown on map).-

The Stephens Mine, now in operation, is the largest in the
district and is reported to have produced to date ebout 500,000 tons of
barite., The Roy Mine aleo prroduced a lerge guantity but the total
production is not known,

The geologic marping has not been completed and no recommende
ations for testing the area are mede &t this time, The studies completed
to date indicate the presence of an anticline, but the informstiior at
band 18 rot sufficient to esiablish the position cof the mines witk reapect

to the axis of the fold. The stratigraphic range of the nineralisation
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here seems to be from sbove the thick limestone unit of the lower
Newala down inte the Chepultepec formation, The large producticn of
residual barite, tsken together witk the -previouali mertioned fold, |
moke this srea equal with the Ballard Mine area &s & favorsile iocality
for finding & large tonvage of barite in the rock. Areal mapping is
belng continued; if a & later dcte exploration here proves desirable,
geolegic dsta will be aveilable for guiding the prospecting.



