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GEOLOGY AND MANGMIESE DEPOS ITS OF NORTHEASTERN TENNESSEE. 

P.B.King, H. W.Ferguson, L.C.Craig, Jno.Rodgers. 
Tenn.Division of Geology Bull.52,1944. 

Bumpass Co~e 4 mi.WNW of Efwin (7 mi.by road), 15 mi.SW of Johnson 
City (:l.9 mi.by rd.). Cove a synclinal vall ey,""'reek flows east to Nolich­
ucky Riuer. 4 mi.long by 1 mi.max. 

Histmry: Fe mined Civil ~ar & before.1892 English co.bult 150-toU 
blast furnace. various owners until 1903,Embree iron co.mined iron,1904-9. 
Fe mining NG,1909;19l2 rish ox.Zn ores found,company started mining them, 
1913. Pb conc.~tarted 19l~.Mn found shortly after 1900;1934-8,Mn ~and mined 
UG.1938,started open cut mining,E Baptist Hollow. 

1913-1942,211,043 short tons Zn conc.average 40% Zn. 

GEOLOGY AND MINERAL DEPOSITS OF BUMPASS COVE, UNICOI & WASHINGTON COS.,T. 

Jmhn Rodgers. Tenn.Div. u eol.Bull.5 , 1948. 

Weathering of Shady DOlomite: By solution,end product a yellow to brown 
clay,mainly waxy,structureless. 

Structure: Gentle trough,ami s along Creek,pitches gently NE. SE part of 
trough thrust-faulted. S flank of trough showx minor folds in dolo. 
~wo of these near No.14;traced by subsurface data NE past Fowler,and may 
berepresented by a sharp flexure near center of Jackson mine. Main 
Zn sulphides lies near these folds. 

Sulphides: ZnS,PbS,py.disseminated tn Shady Dolo. Possibly commercial 
deposits restricted to a belt from Jackson to Dry Branch. This belt fol­
lows axes of two folded mentioned. Erratic distribution;where rock brecci­
ated and car ies sparry dolo.,an accompaniment of the brecciation. -

Oxide Ores: ~alamine and cerussite restricted to limited portions of the 
residual clay,forming distinct OBs with fairly sharp contacts against 
barren clay;these OBs sporadic,irregular. Given OBs contain calamine only 
or cerussite only (~each Vrchard),can be mined separately;but bodies of 

both kinds of ore occur also. Most Zn OBs lie plast~red against the 
sides or tmps of Is.pinnacles or in hollows or pockets between them. LO_ 
cally the weathered crust of the dolomite has enough calamine to ma~e ore; 
here smithssonite may accompany. Pb Obs occur a little higher in the 
clay & do not hug the pinnacles;but they also are mainly in the lower Rart 
of the residual clay blanket, 

Assays of oxidized ore were a ways made on washed samples Actual Zn 
content b efore washing might run lO-15%.P.35:"The finer particles(of cala­
mine and cerussite) are som imtimately mixed with the clay that they are 
not recovred by the milling methods~ but are washed out with the clay 
into tailinO' ponds." 

Zinc O~s in belt from No.IO mine to Peach urchard and Lick Log.ln E 
part of this belt mines were F~ with Zn as impurity,but from fowler SW, 
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primari;y Zn;~each Orchard most productive mine. Some Pb i n Jacksom ana 
W Fowler,but most comes from P.O. 

Oxide OBs restricted to clay underlying remnants of the lower 
terraces in the velley;terrcaes represent periods of aggradtion,not cuttil 

While oxide belt corresponds in part(central part~f oxide belt) with 
sulphide belt and i§s associated folding,and while similar structural con 
trol higher up in dolo.,now removed by erosion is probable,oxidation 
did not take place in situ. Pb,Zn now largelx separated,Zn travelled 
farther;Zn oxides ~gainst barren pinnacles • . ence circulating water 
not only iXxxEXIKm oxidized the sulphs but it dossolved them and carried 
them downwards,redepositing them near water table. Calamine boxwork in 
clay resembles that in weathered dolo c¢rust;much of the Zn was deposited 
in weathered crust;as wezthering of latter proceeded OBs closely parallel 
to retreating surface of dolomite were built up in the clay adjacent 
to the dolo. Under present erosion cycle water table has fallen continu­
ously;oxidized bodies stranded above it· have been repeatedly dissolved an( 

\ ~~posited at lower levels. ~ence rich Peach urchard deposits result 
~ I \~rom concentration,into a small body of clay,of the zinc and lead from 
1 0 Igreat volumes of sulphide-dolo now eroded. 

In. L.t)o c . ~L( 

lOll'? c,p7 Mn Belt: Polly Hollow to and past Lick Log.hence at SW end of cove 
i 'f 'f~7i n belt intersects Zn belt; 

\P7r SJ~3 
~(II 7.1Jz..1:J West Ore ,tjank gave over half production. Mn are higher in clay than Pb 

I 30 '13 11;1 • 
I Y 17 'iS1 

J! I It] te;.i Production: Zn conc., a:ve. 40%, 1913 thru 1946: 213,276 short tons. 
\~ Q.. 0 '''Is-s-'I Pb conca ,ave.60%, 1917 thru 1946: 29,652 short tons. Mn conca .metallur­
~ 2-1 1~{.o.12.)giCal'lOng t ons,ave.38%~~1935 thru 1944:25,718. Chemical .grade,ave. 
, ; ~ Jb Vl 24.5% Mn02,3858 shn:g ttons. . 

"" ~n7 
v Iq~~o 2400 cfunrn drill holes. I secured data on over 1500. 

't- S'" ,,( 
l !s-"7.) Z % Z ~~~ ¥f p.49: .inc slimes aggregate only l5,000T ave.13 n. 

27 LA 
'2,~ 21i1~ p.50:Where drill records indivate available Zn ore,most of it la~er 

1 u ~ removem;exception high-iron bodies.However,fine friable are NG for log 
~o 4 ,f w~sher.Big Moccasin a case of bis;mine abandoned before all ore outlined 
)) 37 £ by drilling had been mined.p.5l:" •• a considerable body of such ore prob­
~v . 7' ably remains in that area. Elsewhere in the cove,however,most, of the 
77 I ~~ clay containing appreciable quantities of finely disseminated zinc sili-

" 1./ 'iH cate also contained hard lumps and the greater part of it was mined for i n r ~{)],I the hard lumps, the finely divided particles being :!ashed into the tailing 
\ ~ f7 "I .+ pond s • " 

"':>1 2 
}S 273 Size of Zn OBs mined has steadily decreased. 1st period of Zn mining 
~~ ~t~ 1913-1922,big Fowler,No.14 and Peach Orchard mined.1922-1926,outlying OBs 
~I '~J in same areas mined.1927-l93l,new mines,smaller Obs.After 1931,older mine 
'It i,l reopened but only small ,hi t,therto overlooked OBs mined. 1942,1943, still 

smaller pockets mined;Lick Log shaft bodies not pr eviously mined because 
~t of mining difficulties. 1942,prospectingshowed Zn,Pb Obs under valley flo 
y~ % floor beyween P.O.and Lick Log shaft;further work here warranted. 
lj/) '1,. 
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No.14 and Extension: Ox.Zn ore mined from opencuts,bgginning 1914;at s 
same time deeper ore found by dri11ing,3 adits driven;1914-1S and again, 
1922-1924 ore mined by a complicated system of UG wkgs.1926,1927,dri11ing 
found ox.ore SW of workings;new shafts sunk older wkgs.to NE extended~~ 
Operated 1928-1933. Included Dry Branch. (My area VI is here). 

Simmons Eranch:(May areas II,III).UG mining,1929-1931. Drilling was 
in 1927-1929. 

Big Moccasin: Drilled 1929,1939.8ee above. 

Peach Orchard: Opened .1916,soon became leading producer.Abandoned 19~6 
as worked out. 1935-l94l,P.p.again main producer Zn,Pb.8ome of this work 
done UG,but much of it in opencuts. L942 £urther pockets found by drilling 
later mined by hand;1943, some of overburden strmpped by power equipment. 



ZINC DEPOSITS OF EAST TENNESSEE. Mark H.Secrist.Tenn.Div.Geol.Blll.3l,19 24 

~ 

Zinc province lies in Great Valle,r 'of E .rf1enn. ,par t.e, S2f &npa lachian 

Basin. Zn,Pb o~es in Velley confined to Kno~ dOlomite,~f[tl two excep-

t ions: Embreeville where much oxidized z inc and le ad ere washed from 

residual cla;1 of Camhrian Shady Is (middle Cqmb.) ;EV !01Dston, sma.l l non-com­

mercial ZnS in dolomite bed of Rome foramtion(next above Sh ady Is.). 

Knox depositfl at ho~ i~onR from nea r top to neRr bot t; om;n c~··-l.rbT all are 

loca li~en by brecciated horizons. 

SheIiiy Ls.:OverJies the basal CHmbrian metamorphics. Limited extentv 
to a fAW basins~Shady Valley, .Tohnson Co. (type locality) And Bumpass ove. 

Most Is. g ray, blui sh-e ray, '~Jea thAr dull p:,eay or hlack. Dolomi te irrAf,ularly 

intArcalated. UnderliAs Wataup:,a shale, hut latter eroded away aD Bumpass. 

Pb,Zn found in t h is formation only at Bumpass Cove,~here erosion has re­

duced the thickness to 500',from 1000'. Oxid.Pb,~n,~e ores scattered thru 

he Rvy soil overhurden;flome sulphides found in the benrock. 

Knox Dolomite: }~ost massive ca1c.rock & most wide-sprea.d.3000-4000' 

of blne,p,ray,whit"ish ls.,nolo.,FG,massive. Dolo really Mp:-1s. Lower part 

aas many white and sandy layers; chert thruout but ch ert horiz ons more 

abundant near base. Dolo weather s ~apidly, usually covered bv mRntle of 

red clay thru which is scattered the insolub le chert. Knox hi r:;h1y defor­

med, s. t. d ose1y folded, overt ll rnedj thrusted • Both int; nse folding and fault­

ing brecciated cArtain horizons in the do10.to 10ca1izA ore. 

Structure: Folds ~nd faults a1l"parallel to one another and to the 

northwestern shore of the ancient continent"(NE)p.?'3. All star:;es of foldin 

from simp l e open to compresRed or overtnrned.Most are symmetrical but have 

a rather long SE slope. Relatively few areas however in which NM dips pre­

vail. 

Reverse faul t Jl1.ost COI'1r'1on. ~~ore faultR in Tenn. than in Va. Central 

part of Valley folds so ohscured by faults khat st~ata form a series of 

narrow overlapning blocks of beds dipninp:, SEe See ection. B. Willis, 

Nechanics of Appalachi an S t ructure,USGS 13th AR,189l-1A92, 227-? 2A,t h ese 

f aults wond ~ful l ~T perslstent,all dip SE,pa~allel RJl1.0np.; theJl1.selves and to 

tho out) ine of thA Archean coilt i nent. " thev are intimately aS80ciated 

wi th folcs, and whenerver a fault fade s out H is in the northwestern side 

of a n ant i cline and in the direction of anticlinal pitch." 

~XXX:tMx§l:f:fBE:t "The mechanical effort is be,\Tmnn comprehens ion, but the 

effect on the rocks is inannr ··· ciable. The strata beside :tbul a great 

f ault are but rarely brecciated,squeezed o~ rendered schistose.The shear­

rung planes are sharp and clean, the moveMent of overthrust VII as concentra­

ted as by a knrhfetcut,and the passing ] ayers g round little grist one from 

another. Great vertical pressure and very slow movement probably con­

duced this result, but however explaifted,the fact is conspicuous that 

Appal a chian thrnsts are not associated w;_th alteration of the fau l ted stra 

tao 

"The strata sheared bv these faults lnclurle all known hori?:ons of the 

province froJl1. the lowest " Cambrian to the Carboniferous, but nowiiBre do they 

br -lng up cr~Tsta l line rocks older than the Cambrian." 
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Q~~: ZnS,PbS,py.,ccpy. Associated gangue minerals~nolomite,calcite,qtz., 

chert barite(ra re) fluorite(rare). 

ZnS mostly ligh t-b:rown.As dis sm . ~rR:tns , irre~. ,masses, strin~ers in CR. 
Locally with varying PbS, py. , ccpy . Tenn.ZnS not ably rna ss ive ,no cryst . 
forms , but shows perfect dodecahedral cleavage. 

Sml thssnite: ZnC03. 52 ~ Zn when pure . (]alled carbonate or drybohe • 
Where deep clay mant~e as in the mines of the Embree Iron Co. ,Bumpass 
Cove, smithsonite the only Zn ore mined . 

As brownish or yellowish porous masses,earthy lopk. 

!Iydrozincit~ :ZnC03.2zn. (OH)2. 60~ metallic Zn. Soft,white to ~ray . 
Zinc bloom-:-N"ot 8enerally fiecognized;associated with smithsoni t e. 

Calamine.-H2ZnSi05. With smithsonite,which it closely res8mbles.Granular 
massive and honeycomb forms.S.t. a s stalactites. 

Buckfat.-Mixture of smithsonite,calamine,clay. ApDlied at Embreeville 
to th8-ve-r~T lean ore. ~oft, plast iC. 

Cerussite PbC03.Lar~est quantity in E Tenn.:tn Embree mines.Distributed 
thru clav overbmrden and the disintegrated ls.as formless maSRes Dr clus­
ters and crvsta l aggre~ates. Called white lead ore. 

Embreeville & Graselli mines only oxide producers;there oxide ores 
as lumps and cr~stalline apgrep,ates of mixed ore and clay,scattered thru 
the overburden but more abundant just above the unaltered rock. Most 
productive areas are pockets or basins between pinnacles. 

Clay mostly ferJ' llg:i.nous, .dark brown to deep red;Bumpass Cove ores orig­
inqlly sm8lted for iron. 

Embreeville District 

Along Nlblichucky R. Embreeville at NE limit of Bumpass Cove,s. topogr. 
& structural depression between Bumpass Mt.on NW and Buffalo Mt.on SEe Cove 
extends 4 mi.SB,where the 2 enclosing mts.join. 1836 iron for ge at Embree­
ville. 1890 English Co.bour ht ppty now Embree Iron Co. Failed,as clid 
Embree Iron ,succ essor . Zn ore recognized during the iron smelting, but not 
exploited. Constant Zn production since 19l9;conc~nt,ator. 

Nv.lg~,.,p • .s~M det ~~.s.0M 

G 1 
G 1 tic y 111'<- ---rv-----41 

enera eo orry : =~~~~~tI:rr:w::11~~~ ,," ~ct.rell c:;/ ~ 1) Ii' 
.. ~ I.JI 

~~~~~--~--~---4~~~~ 

tkjrf:t- -
$-<t- . 1'"f.rv 'Bvmp"$s (~y( 

Shady ls.,the ore-bearer,con8ists of FG,cryst.& massive,dark~blue hea.­
vy-~edded 18 & dolo ,weathers dull-~ray to black. Some beds mottled gray , 
blue,or white;seamed with calcite. Chert CO~Mon. Quite magnesian. 

Ope:rations confined to mining the oxide ores,smlthsonite,calamine,c~r­
ussite,as !'eimui!t~lrnasses in clay or as 'I n intricate netwoork of veinlets in 
partly disintegrated ls .The ox.ores are cr"rstalline,rarely being massive; 
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due to their high lustre & tendency to form large aprre~ates are easily 
seen in the clay. 

The ore maRi3eS were formed on top of the Is. in CIR"I: pockets between pin­
nacles.The <l ccnmulation of ore protected the u nde rlying Is. whi l e the pin­
nacleseroded most rapidly, and were reduced to clay which is barren. lienee 
ore in a matrix of clay seDarated b~ areasof baTren clay. Wher e no xid .,un­
alteredls shows ZnS,py.some PbS as small veinlets or as finely dissem. 
particles. Locall"'T snlphides are more abundant than this. 

oj 

Basin a S;TJ11l11etricRl syncline as shown in Section. Td Aal locus for con-
centration of sulphides by des r: endin g surface waters. 

Fowler Mine:2.b mi.SW of Embreeville near base of NW slope of Buffalo Mt . 
Min;-1600' along strike (N60E), 600 ft. wide . Zverage depth 55'. Upper limit 
of open cut terlninated at junction of Shady Is. and Cochran cgl. 

Ore in clay overbl1rden mined by o nen cut. Ore in solution channels within 
the pinnacles mined by short tunnels and winzes, but only a J!rt r e covered. 
Complex occurrence of bDe in the l e ss altered Is.has present '<I:;oue;hi mining 
problem s. -r 

No. 14 Mi ne.- l/~ roi .SW of Fowler. Abandon,-,d H~2u. @QO 500 f t.adit N30'W 
fo und s I!Jall pockets of i3J11ithsonite &. c q lammne where disintef"ration of the 
ls .,but most of Is.nnalteren &. conr" ins i30me ZnS and considera ble pyas 
small veinlets and nii3i3eminations. No Pb in Any form. 

No.14 Open Cut.-600ft.SW of mouth of No.14 adit.~ Mining Axposed pinnacles 
of partly ctisintep:r ''1 ted Is .carr;rinp: "e -l nlets and clusters of oxid.ores of 
Pb,Zn and ~nS. . 

Peach Orchard Mine .-Only mine workim~ ,1~21-22. Near base of SE slope of 
BumpasR Mt .,ano wlEnfn II? rot.of SW end of Cove. OB confined to a local EBS 
structl,lr:u basin in Shady Is. Strike N50E,basin 800' lonr; thst way;500 ft. 
wide. _revailine; dip g entle BE but within OB slumping has 11ispmcated the 
bending . 

Main level estahlished bv driving two adits,on from SW end of OB,other 
from NE end thru the cla"lT and dis:'_ntep'rated Is .to the NW liMits of tne ba­
sin. Ore overhead stoped allowing roof to cave. Sim~. lar s ·' stem, <J nd leve from 
80 ft.coun~ershaft. 

Smithsonite, calamine,c8ruRsdlte in pockets and veinlets in the disinte ­
rrrated Is . & clay;wh8re less alteration, ZnS,PbS. Oxidized ore only mined . 
Sorten,concAntrated in loo -ton mill .Crushed,lo e:; washers to remove clay;r; 
g round in ro ll s, roasbed in rotar ~: kilns to pI' oduce a sl ir;h t magne tisra of the 
Fe,t'l1.ru J'l'la~netic senaraores. Final Zn Pb concentration yy tables.Conc. 
ave. 4?~ Zn, 62~ Pb. 

Both oxide ann. ::mlphide ores not uniformlY distrib . but are in local 
ma sses of liJ'l'lited extent. Embree Iron Co.hasbeen drllling systematically 
to locate bodi As of sulphide ore. 

tJttX»UXJttIDl. -- - - ---
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MANGANESE DEPOSITS OF EAST TENNESSEE. S.O.Reichert. Div.Geol.Bdll.50, 
1~4?. 

Most important t~Tpe of neposlt is the dlssflminated, pockety t-ype in 
the residual clays,deep, overlying the Shady Is. near its contact with 
the Erwin" qtzite.Th5_s type hAS accounted for more prospects and prod­
uction th"n all others comhihed. 

Typical mone of occurrence- irre~llarly dissern .pockets and streaks 
of lump pSilornelane,pyrolusite,wad in a blanket-like deposit of residual 
clay overlying the Shady Is.and Erwin ~tzite.This type shown by the only 
? current operatsions, Embree Iron Co. and the E.Tennessee Man Corp. 
near Neva. 

Ore in this type under a shallow overbirden of barren dlaYlf1qtzite 
float and an iron-rich capping.Under this is a tough plastic clay called 
"ocher" or "buckfat tt .Latter may contain scattered pockets and streaks 
of Mn ore but these very sporadic;ohe nocket does not lead to another. 
Too blind prospecting,too expen8ive for peace-time Mh. 

Many Mn deposits OCCllr along remnants of terraces above the present 
v Rl ley floor. These benches narts of old valle~ floor for~ed during pau~ 
ses in denudation,hetween periods of active stream incision thAt rollowed 
intermittent uplift. 

Mn deposits like placers: the~T are areas of shallow miner qlization 
areall:r related to favorable topR;ranhy:scattered over several different 
rock formations but always found in favorable structuNll Rnd physiogra­
nhic basins or their rerrmahts. But the-'T are not detrltal,like placers. 

Hn float Rll over E Tenn., but few commercial deposits ;means that se­
\T erRl periods of ?ndary enr ichment h"1 g round V'laters llUIIBEB,N mi f-rating 
down dip into favorable structural basins needed to make ore. Hence 
best places to drill are in Johnson,Canter & Unicoi Cos.along cont act 
of Shady dolo. ann Erwin qtzite where structure is a shallow synCline or 
gently -dippi bp.; Monocline. Wi thin this zone be st places ane terrace s at 
base of Erwin -qtzitfl ridge.Steep slopes NG.Low rolling hills within this 
geologic and topogr APhic zone,when coveredby thick soil on which is abund­
ant float:OK. 

Psilomelane:9Mn02.1MnO.H20,Most imp.Bluish black to grayish black 
runorphous.Pure,H 6. 50-52%, Mn.Not a definite mineral:colloid. 

Py:rolusite: ~m02.Crystalline or ge anular-massive;as crusts on psilom­
elane or separate luJ'!1ps. Soft, friable, H 2, eoils fingers. Minci>r imp. 

Wad:indefinite moxtnre of Mnox,water etc. Hard to tell from Mn- clay. 
Crushes to baack earth~7 pow ner,not minutelv crys.like sooty pyrolusite. 
Slimes too m' lch in washing. 30-42~ ~m;Mn-cla~ has only 5-10%. 

Bumpass Cove District 
.'£ Main Mn producer in enn.l@39 its output MAde Tenn.leading producer 

of metallurgical p.:r !)de MIl. 

- 1 -



Embree lron Mines 60.-Mlned iron intermittently,IR90-1910.HydrRulic r;:tant-S' sluicen ore to log washers. Found that in some iron pits on NW side of cove Mn ore underlav the iron ore;on S side of cove ox.Zn ore underlies the Fe ore;in still ~ther areas iron ore c apping overlies barren ground. Finding of Zn deposits,1914 ,Pb deposits ,1916 lead to long & prosperous Zn-Pb Mining that has continued to date. 
G~olog:t.: Bunpass Cove a syncline,faulted along SE flank,normal succes s ion along mV flank. Mn mines occur near the unfaulned Shady dolo-Erwin qtzi~e contact;contacr. zone deeply weathered,bedrock ave.50' below qurface. antle here touf~ plastic brownish clay,buckfat or ocher. Mn depos its 0 ccnr alonp; this ocher alignment. Mn neposi ts also are locali?;ed alonp- hroad topo terrace betweeb 21(j)O and ?-20' contours,at ft. of Erwin qtzite ridge. Is topographic exp'ression of deeply weathered zone along the contact. 

Ore mainly psiloroelane,minor pyrolusite,Much soft Mn-wad but mostly lost in log-washing. No Mn in Shady dolo or Erwin qtzite .AIl OBs in buckfat mantle overlyine the contact. Mn as st r eaks,lenses,pockets in the tour:h residnal clay; n.epths to 60' (to bedrock). Ore-bearing clay some­what like a blanket, paralleling present topo. 
Mining Methods .-1934-1938,UG,network of drtves and Xcuts.Too limited and expen sIve. Drilling prograro star t;ed,with r;asoline-powered Kevstone " . 

~ drill,6 bit & bailer. Bailer sample of mud and cuttinr;s taken for every 4 ' depth drilled .This slud~e quarl1,ered ,washed by hand in bucket,mud being dispersed by abundance of water . Remaining granules inspec t ed;if many Mn grains, sample partially dried sent to chern. lab. 

Drilling complete in an area ,data plotted on topo map;elevation of ore lltoles shown. Shows Mn blanket ronghly parallels surface topo. This sur;ge sted stripping overb1r den with SCRaper & shovel,minlng ore with shovel. 

Ter r ace Mining ttarted in East Baptist Hollow mine,193R.?- acres OBI Dench ht.16,.Stri npinr; started at top of slope,angledozer strinped off layer after layer,progressing in benches downhill. Ore so pockety cleah stri pinp: i!!lpossi ble ;much barren clay had to be removed wi th the 3/4 yd. shovel. Shovel started mining on topmost terrace.When mini.ng had proges­sed to ~ depth of 15' on a bench, shovel dropped to next lower bench and another l5-ft.laver !!lined. 

west Baptist Hollow mine,mined by UG rabbot workings,thou~h to have a lar~e reserve of shovel ore. 

~~ rIM~T";'" j (lk~5' 
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App~ltH.! ? liQn Mining &: Smel ti!l~ Co . is putting in ope.ration a Wa.e1.1. 

plant t~) tr6illt oxidized zinc ores .~t Bumpasw, Cove , Tennessee . l oss"lble 

pnrt.ic ipat 1m2 1.n th«; \Ten t'Ure by lira ticna) Zinc has been d1!:t~u!! ned by 

ter~s of reetal.uTIY , iovernmffllt c~ntracts etc . has been an,ly ad by 

Nations] Zino, .lt1._ tee 0 ore reserves 3,d proable ruining costs 

were lack1rlg . 'rh~ wr-!. t~1" 'W S eomm18 10ned to ~ke such GS titIJa.t~~s . 

80 , 000 tons 07': I~OrG h$.V8 been mined . Fs .·l:nat(;d o:F' .E !"ade ~t'e Aifficult 

Dtiica lV (:> sam!'Jl~s were w~s.hed before s. s sy1.ng . Ond~r plausible 

s~,:n :.· l ~, to ob tain th~ assay of ot's in 1:-1a.ce . A;pply1.n~ thls fae tor , 

t he ... \"(n' eIG g1'Ri0 for the 8b8 , OOO tons is lo,a;t Zn, far lO'A'er than 

ha.d been a~. ume • 

Cost. esti.mate 3. ow tha.t ht IF:t .tine non· of the :J.'.l"e rSBe1"'VeS 

bloe~~ coul~ be won a t a p~of t. At 10, z n. ore b).ocke higher in 

gr:ltt.e than the regt and aggregai tlng 255 , 000 tons c01.lh~ be :nlned; 

the~ blocks plus the t.a111ncis pond would give an cpera.ti.on~ with 

7! yea.rs life" an annual profit of 145, 000 and a yield of 69 ,000 

tons einc oxide . 

C~HJ ~ ces for finding heY, hl€her-gr~de ore bodies look slim. 

°hort of a zinc price much higher tnan that of today Bumpass Cove 

look.s une ttrac tl va, and prospects for Appal~~chlan I s venture none 

too b1"i f ht . 



tUJC Ql3E RESltgVES QE. APP.Atdlcnr.AN :dIn ING 4m2 SM,EL'l'ING C{);I!PANY. 

l:,MBREEV IftJ'Ji, Tik~;NE :i,eE~ 

I f.ITRODtTC'l'r ON 

App lach1an ':t!inlng and Smelting Co . is about to pu't inoper~ition , 

at Bumpass Cove, near Embreevl11e, Toe.nn., a Wselz plant tor t· treatment 

of oxidized zinc ores . On July 20, 1953 , Mr . W. H. Leverett , 

Prestc\(m.t, National Zim~ Co., rnet at their request with representatives 
-~ 

Of ~_palach1an to explore the pose1b111 ty of partici pation in the 

ventur~ by National Zinc. 1~e meeting was a t Johnson City , Tenn .; 

on the same day Mr . Leverett inspected the Vtaelz plant , in course 

of construction . 

Appal'chian .felt that N$.tional Zinc , with long experience 1n 

.zinc prod" ctton and 550c18o ted wl th QrtEm1zations familiar 1 th 

open-pit mining .. could contribute "know- how" so valua:bla t,hat it 

would be worth Appalachian ' s whil e to oapitalize it and cut 

16t1orH:~1 Zinc in on the deal VIi thout purchase of stock. 

'rhe proposed role of National Zinc would be largely tha-t of 

mining ore and delivering it to the Waals plant , the s'Uoce 5 of 

whioh Appalachian then cons'"dered assur(lid . Mr . Lever.ett's 

inspection, however , showed :radical. errors i.n plant design wni h 

-.111 result in hi",,:h- co®t .. low-reoovery oi>er.at1on. The plf'tot was 

scheduled to st .... rt, I believe, in Au~u!t or September , 13f5~; but 

when I left t,he property 6' 1"1y ill November .r1a 1. runs of operating 

units were breaking parts and burning out motors right and left . 

< hile .~r . Leverett believes the plant can be considerably improved 

at m.oderate cost, it seems. plain that App&lachlBn noeds outsIde 

help in met&llurgy t les2t as :tluch as it does in mining . 
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t E! economics of thQ Appsl&chlan venture. His conolusions concerning 

chances for success t present zinc prices ~ere p~sslmls t ie, but he 

felt tbat to arrive at a d~ciBio:n regard.ing possible partic i pation 

in t he venture by National Zinc information on tt e extent and grade 

of &v:a.11able ore re:)t'lrves as des1.:reable . r wan a ... ked to 1nflpec t 

the property a1 d 1 ts r-Elcords., to est, i'll~ te tonnage and 8rade of ore , 

and to calculate the probabl mill i ng cost.. 'fhe present report 

attem")ts to supply t his information . 

S1x dG.J's were spent 00 the proper t y (between October 2e end 

NoV' rober 3, 1953) . Mr . Oe:org& \Varren , nH~nager , struggl'i..ng with 

grief in tt~ Raelz plant , could devote very little time to me; 

:t:r . Barney Wi Zg1of. could giv,o me ,on1y tm hour or so tower 

of my v1 ~1 t. ! w~s forced to ta ;:,:kl the mass of .i ll- assort<;;d Q(l ta. 

practically on my own. 

In spite of t ht handicap it is felt th$t the etsential information 

wa s secur~d. to.s of over 1500 drill holes were inspected snd copies 

of neces~;arJ ';~a p8 aTld r~po:r.t5 made . Publlcat10fla of the Tennessee 

Division of Geology listed in the BA b110graphy proved helpful in 

t he interpretat10n of t r- i8 m,ss of data . 

LOCATION . HOLDINGS . 

Sump e5 Cove , the valley in hie. the operations of Appalach1an 

Mlning Itmd Smolting Co .. are 5ituated , Ites tow$ird the ex tra e 

ea~tern tip of Ten .e:r.ee , Bhcm.t 18m!! es by road . outh est of Johnson 

City , 'tho " rinc i pal t own and su'; ply c&nt~r. of the region. Erwin , a 

lesser sl.;L pplj' cen ter I 11 13' s ? mi las by r.c~ d to th(l eas t . Jonesboro I 

on t.he Southern Railway I U.es i1ibout a miles by road northeast of 

Bumpass Cove-. 
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Cove" where Bum.:lass Cove Cree}{ Joins t he Nolichucky .R iver . It is 

plann d by v.~ , shington County to p ... ve the mile o:r so of g l"titvel1ed roaeJ 

connecting the center of r-n1nlng operat,ions with E~llb reeville. 

ppa lachian lUning, and Brael tint{ Co. owns mineral and for tbemost 

part surface ri ;;hts to 5000 acr@s in the Bum.pass Cove tr~, ct, · and 

mineral r1.s-h ts in the 8000 a.ere Clark ' $ Creek:*P·ainter ' s CreGk tract 

to the west . The accompanying general pla .. shows t.he explored portion 

of t h£r S ImpasS' Cove tract, c01'll}1risln.g ali t tIE:> less t han 2000 of the 

5000 ~ere5 involved . '1'1"1e weste:r.~ tract. is Elnt1rel~' unex.plored . 

GEOLOGY OF BUMPASS COVE 

The a r III 1.s pe,rt of the cor.nplexly folded and faul t&d Appal.a.chian 

mountain },stont l but the structul"e of the Cov is relatively simple: 

topographlca.lly 1 t 1s n, val ley ~,b01 t 4 ml1eos long and 1 raD e ,ide J 

geologically it 1$ a "val ley" also, boir:g a synoline or trough fored 

by tl;f! downward flelting of the P leozoic poek formations along a 

northea ... t axl tuar\!€ld by the COUl"!.>e of B'W~pa5$ Cove ereek(sce general 

plan) • 'rhe trvu,i,h itl fe.ul ted ~wi brok.-.n a.long 1 ts southeas t.~rn horder 

an: n.ea:r' its southwest end; but in g0.neral. t he strata on e.1ther. side 

of the trough axis dip to:rard the xis: beds northwest of Bumpass 

Cove Creeli\ dip S"Qutheast toward the cr.eek; ned southe~Hilt of the 
" 

creek dip northwest . 

Cambrian <'hady dolom1 te (see general pla,n ) once filled the core 

of the trou.gh 81"!.d was underlain bj "'t1.Hd.stone , "'hale and quart z! t of 

the Erw in for 6;tion .. The Shady doloratte , bei.ng eEl:!lily eroded , has 

beer: lCll"gely removed to form t h e ].u'€sent Bwuj.>&. s Cove valley, while 

t '"le Er\':in :r'ocks " much .. ore resis tan t, form. the :ridges l)our ding the 

val l.ey . The trou·gh plunges gently northeast ; lts outl +ue on the 



present surface is that of a half ellipse~, with t he Erwin-~hady. 

dolo ~te contact folIo ing the northwest side of Bumpa ss Cove valley, 

ourvilhg around the southwest end and continuing northeast along the 

southeas t slopes of Bumpass Cove . This is we,ll shown on the general 

plan. 

Erosion of the Shady dolomite was mainly' b y solution: rela ti vely 

1nsf)lu~ble constituents, alumina, silica,. iron- etc . remalr ed behind 

to form a thick body of residual c1a,y in which iron oxide,. zinc 

silicate, lead carbonate and manganese dioxide ore tiodies are found . 

(See general plan). The surface of Shady dol omite on wh ich the 

reoidual clay rests is exceedingly jagged, the dolomite sticking up 

t hrough the clay a s "pinnacles" . (Photos 2- 6) 

ORE DEPO~ITS OF Bm~PASS COVE 

Ore deposits i n t he Cove area fa 1 into two categor1es: (1) iro~ 

manganese, lead and zinc ores of sedondary orig i n , in the residual 

clay der! ved f rom Shady dol omi te: (2) prima r :'f zinc sulph ide ores , 

with minor lead sulp'hlde , in unweathered Shady dolomite . 

Sulphide Ore: Dissemina ted s haleri te, gal ena F.md pyrite are 

widely distributed through the Shady dolomite, but deposits of possible 

cOmIilerc i a l importance a:re restricted ' to abel t commencing at the Dry 

Branch zinc mine on the . outhwest, passing through t he No . 14 a.nd 

FOWler zinc mines , and ending on the eas t at the Jackson iron mine 

(see general plan) . The sulphide bel t corresponds to a long , narrow 

aone of mi nor '-olding. The folding, together possibly with some 

faulting brecciated t he dolomite , forming open spa.ces .... hich permitted 

deposition of sphalerite in quantities a pproacl ing- t he commercial . 

(Bibliography, No . 4) . 



Since sulphider3a.re ll:ni ted to tre Shady dolomi to, SUl't~Ei.C sulphide 

showings are restricted to outcrops af that rock . The writer saw 

fairly strong sulphide mlner~11~~<1tlon Just W~'Hlt of ... he Sacl':..$on ):IiLne 

and in a pin~acle withIn the Fowler open ptt (Photo3). Mont of the 

sulphi ""es how~ver a 0 buried ben0a th the reslduol c!.ay. NearJ y all 

a·.f the 2400 churn-d.rill holes wera designed to eXplol"e for si!c(mdary 

zinc, lead ~il'1d manganese bodies 1.n the clay; as a rule thfHH'~ hc es 

wer~ stopped when they encountered ljoloml te . Sporad'lc att&nrpts were 

made dur ft l sev ral drilling periods to rind and lelimit sulphide 

ore bodies , but ~\e wor lacked system and met with small success . 

In the No . 14. mine re o.n l y were resul ts consistent enotlgh to l,lock 

out an ore body, containing about 277 , 000 tons oi' sulphide ore 

averaging 4.0'; tn . The or 'body 11£1$ ne&rl horizontal and a.v~'rages 

36 ' 1.n t ltcknes ; b' t psrts of it :t.re over 50 ft. thlck . (See general 

pl·n). 

Eas t (Jef No . 14 mine end es of the FOWler mine are tiit'f}{i. " 'Rhere 

drilL.rt! ~howed aons1d~Nlble sul(>hide mineralizat1.on but Whet'9 110 

are. 
definite ore bodies ~ proved to exist. 

~. Jewey Zinc Co. dur .n_ lt~ rec~)t tenure of tle property 

conduct.ed diamond dril : ing .for sulphides but avoided areas where 

su)phtdes a.re known to exist,. fOl.lo'llin;¥ some th '~ory unknown to m • 

'rhus four holes were drilled. north of the t.o tar Peecie·e irorJ r.JlineJ. 

nine holt!s west of tt.e'?Jackscn i!·c,n In:i.ne; tWf:I<lve holes in the c1uunons 

.Branch area; three holes 'Oorth~Hlst of the P ach Orehat"d open pi ts 
one hole south of that cut . I inspected the logs: n!:) zinc sulphide 

showings sampled over 1% 31nc . 'I'he holes averaged 300 ft. in depth, 

'ma.ny bot to,i1ing in I':rw1.Il ·~tzite. 

- 5-



AREA 1I 

8 - 8' 

AREA Y1I 
Sections at r;5hf tJon'j/es- to e~'h other 

PO)(-3' 
2J_~~-=:'-'-I-__ -=~~I.1-,.,:==-,.---___________ _ 

AREA X5I C Pu~cf, Orch~,.d) 

REPR£$cNTFtiTIVE VfRTICAL SECTIONS SHOWING OX/lD1ZF:D ' ORE OCCItl(?Rf"NCE (, 

" , Scale : I = Zoo 



e · 

Obviously 300 , 000 .. or 400 , 000 tons of 4/J zinc ore will not make 
~ ~. ~' 

8r- mine; 1,000,000 tu.ns might . It 1.9 qu1tt'.' posoible t.l.iit the m1111.on 

ton$ ~x1st; ()hancss look esv~cifil1y good 1n the large potentl~l l ore 

area surr<:.\und.1ng the Sowler ruinE!. kgainst this notion however is the 

fact that sulphides !4re limited to t he Shady dolomite,.hich ) as 't een 

very largely eroded a.long the favorable sulphide belt. Many drill . 
holes .pO'ssed directly f ro!\1 residu.al clay ioto the Rrwin quartzite 

cn·g1rUllly 1.luderlyi.ng the Shady dolomite. 

Oxldi~ed Ztnc Ore: S candar ' zinc ore s w'1.th1n the residual clay 
~~~~ ---- ----

blanket aocount for th.e entire dis:trict production of ",,10.1; 276 short 

tons of 40~ at ~c concentrates .. (1913 through 1946) 

'rhe chief ~lnc mineral 1s the silicate~, cala~1ne; t he c8.l'bona.te, 

smi thsoni te iJS rllucb. less abundan t . Lead carbona tEl, ce'rus$l tEll , OO-curs 

also ill the olay a.nd both zinG and lead d poslta ferm distinct ore 

bodies with fairly sharp contaets a ainlt barr n clay; but the ore 

bod1e.,a. ie r . P:+ ' dt~t hie, sporad.ic and 1rre.gular in outl i ne . Most 

z1nc ore bodies lie plastered against the sides or tops of dolomite 

pirmaclel.; ~.~!' 1, .\I~ ·\.Qllows betwen t hem, as shown on the s~et1ons 

f cine page 6 . Loca.lly the weathered cruel'. of tne dolomitE: contains 

enou-h c&.1f.nliine to mlike Ol'~, ·and it is in th -$ crus.t t hat most of 

t he. sm.i tnaoni te occurs . 

Le~d carbonato ore bodies OOCtH' ~s g ru.l~ a. 11 tt~"!- nigh-;:r in the 

ol)1i thoy seldom hug the pinnacles . Hence lead ore :na.y Qtt$n be 
, 

mined separately from Zinc ore. In places how-ever lead Emd tinc 

overlap, the same crre body containing both lead &.nd zinc . (Ahove 

desct'i ption from Blbliagrsphy , No . , ... 

Bod1e!-l of oxidized zinc (H' i? 1iH;'e restricted to u well-defi.n d 



bel text ending fl"otr, No .. 10 iron mine on the nOl'tbe&st to Beach Orchard 
\ 

a.nd Lick Log on the sO\lthwe6t(sa9 general pl$.n) . Northeast of the 

Fowler Mine zinc occuTTad merely ~s an impurity in the iron ore mined . 

Th,e Fowle!' mine itself was originallj worked for. iron but became the 

f1r""t important zUte produ.cer . f.'.ollthwl\J$t of that mine zinc orQ &lone 

W&s produced . 

According to Rod,ger$(B1b11ogrnl'lh.y , no . 4) the $ ph~ler1 te fr.-om 'In ich 

tbe oxidi zed zinc mi11S'N\la were derived did not merely oxid1:;e in 

place . The pinnacles againnt which the call1lmine is plasteNHi are in 

most. case~, barren of $phalerite; 'while in the sulphide ore ~> alena 

and spbalari te occur together , lead a.n.d tinc are lnrgely sepa.rated in 

the oxidiz.ed ores , the zinc r I1ving travelled furth~) dClI'nwa:rd in the 

r"~ t3idua 1 clay . It ,follows t hat c1reulll ting wate r.s 118901 ved zinc 

&3, 11 ead frot.'t their sulppides and carrt t r them d01'9nward , depopited 

t hem near the · &tel" ta.bl4$ . 

The calaxn1na int~le clay is ct'u~t1f1cd, with a ooltwork structure , 

£H'H,\ reset:tlblt)~ e&la.min.t io w~a't. h~~red crust$. of a olom1te pinnacles . 

'Red.gers 1'9 ,,1 sons f-rom this th '~l t much of the zinc as origlnall.:,,­

depo~: ted ill this 'fHH:, tbered crust . As w ( .. athe:d ,ng proceeded and 

soluble dolomite _as d1seolved out from around the calanline cr-usts, 

Qre oodles pa alleiJ, to the retr~a:ting surface of the de 1 onl1 te were 

built up in the adjacent clap.y. This accounts tor the looalization 

of the ore bod-1ee ag& inst dolol1li t.Q shown in the sections facing 

T~e oxide or(! bod ias wore noposi ed ~ t or neaT' t he then 1iiater 

tt:ble , but U~e '4tter is continuously being 10 ~rE'd by erosion of 
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the land . Oxidl z.d are bc~les stranded for the moment above the .ater 

table have been l"eper; tedly d.1s .. 01 ved .... 1. (1 redepo£ i ted & t lOl:i(H' hori zon:q 

henc e t he ri,ch Peach Orchard de poBl ts result from concEmtretion , into 

a i"'eletlvely staall body of' 01 y , of t1nc :And lead from great volu~es 

of sul i:hide-benr...l.ng do} omi te now eroded . 

Reason for loon Lization of axial zed, ore bodies wi t !lln the belt 

described &'PO probably two: (1) Th~ Sa.t'l£l ~ont: of millor folding that 

broke t;.he dol(.m,1te a.nd favored pr&SEH'l t sulphide mineral1z:atl.on ex ... 

tended' pwa:rd 111 U'le t~ha.dy dolomite a.nd l ocalized deposition of the 

sulphides at hOr1f'ons now eroded; the~e sulphide bodltHl were the 

$,ource of t c prosent oxide ores . (2). '1'he oltide or' bo,d1cs are 

re$triete,d t o claJ underlyit'lg remnants of an old terrace visible in 

places ~long the flanks of Bumpass Cove and representing a period 

When he...., .. '6 te:' table war; eons1derably higher t he at p't'~"'r~nt and when 

ag adaticn. l. , . 'VttJ 1$ < f11!.1ng by seditnentl, nnd not d01ln- cutt1ng
l 

was Qper t1ve . Periods of a ,g gradnt,ion favor tb~ .. ind Of s low solution 

'Of dolom1 te ""nd ore m1n~rals" produ.ct:ton Qf rets1d1.181 cltl and 1'e­

d.eposl'tton of me als 1£1 o%,1dlZ&d fOTm that formed the BUmp!lSS Cove 

deoosits . 

b1anganose DSROs1 t tH. <the m~ngane8$ be t l i es along the northy; : ~t 

e-dge of tt'·a res1.du 1 clay a.rea-;'·~ not f ar from t he c<~nta ... t or the ltiy 

with t he und.erly ing i~rwin quartzi te . As $.h.O W!1 on the ge'nel"tilll plan" 

th~ belt ~xtend8 from. the ?o}'ly Hollow mine on tho northeast, 

(originally an iron mine), pas.t .he ~e~t. Ore San.k mtn~, res ons1ble 

for over halt t he tot&l f,~r;g t\,n.ese produetion of BE},71E lon~ tons of 

,8'; met&llul"gical grade man . al1e~e(1917 t hrough 1346) . The ~anti"l1e5e 
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bel t is. ItnoWn to ext(:""'tld to 3 point V,'$8 t of t 'tle Peach Orchard and 

Liok Lo~ ~j.rel.:is .. 

fl 11omel€tno . pyr" lu~1i te a.nd wa.d occur in irregularly distributed 

pocket~; and stre~ks I n a blanke t ... li~f3 deposit in t he residual clay 

underly lng an 'e l d, t~!"rs, ce £i t t.he b~se of the ridge fO'Ml\ed b y trwtn 

quartz.ite . !nt'l magan1f e r /Jus blanket. IH1T&J le ~D rough l y the presen t 

southeast slop'e . (Above desc1"iption fr '_ I!C 8{ bliog r& phy , No. 2) . 

sten t y coon, hll ~ t Le ~ang ane~!~ hr.-). t unrl.er lea~ from AP'P$l sch ian 

ti log wz. eher and sink-and-float plant * Only lump p~ilo'W~:l&.ne can 

a flota.tion mill to recover pyrolusi te as i'&ll . 

Term~H~ see ¥a.n~anese 1$ war-k in . visorously to get sta'rted and t hi s , 
Ie s e may prove a substantial sset for App}actl.1 n in1ng and 

Srnel tir...g. 

l!sm DPxQosi tst The 11.moni te depo&i ts in t he northes.st portion 

of BUfflt'ass Cove) m1.11'1ng Qf "',hieh commenoed over 100 yeaTs ago are 

not geTm~n~ to t he present inves tigation and will not be desoribed . 

RESF~~V ~S OF OXIDIZRD ZINC ORE 

Th te.bu ated ore rese.\"ves £ H~wn on t.he ~ene1' 1 plan are dar .vlSd 

from drl. 111n~ records. "Ore " 1s usu~11/ defined as metal- bearing 

rock that may be l:n :ln~d at l\ profit under s1ve:n ccnd1.t10,ns . In t hat 

StlJlse m.uch of the 'ral!le!'V08 listed does not consti t.ute ore under 

,or~<iJon t Zi :lC prices; rut her- , some blocks ~ave probably been ruined 

o \ t. .. 'fhe Ia.ble simpl~ wr esents date on tonn&sre a.nd ra· e with n o 
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economic or hIstor ,cal :t!il~"11cations ; these are discussed later . 
b 

F,S tlilV.;lt.~R; ~{1n1!18: Cost : The ~~e14 plant, P1"C> a~ly can. handle about 

l!>O tons of ore per day; 11l1nloi;,' costs ~lre therefore estimated on 

t h t b8S1$ . )pen~ p1t minlrg of the zinc ore bod1e$ is assamed J p~e-

ceded by stripping of overburden •• Average bauI , pit to pl&nt~ is 

8tH-rut one: r.::t11· ·. Tl~C fiv - tvn true' '' s ~ill be needed > probably followed 

later by a third . .stripping c n be don~ 1t&inly by e terpilla!" tr8.ctor 
b/~ tie I 

'6if wi tr.~ bul1dozer" uI.in1ng 0:; the sa il!." tractor wi th loe-.del'( I IU~h 1 ift') 

on front e ld . D6 tr&cto ... and loac!er COfrts $bout $16,000 and la13ts 

ah01lt 10 , 000 hours , depl'ecla t ion cln thin oquipmont being therefore 

about $lz t'lO l"}er hou!' " O;)E:)rat1ng costa , ruel and lubrlcnnt.s total 

about $Z •• 50 PEtl' hout'. bringing total hourly cost to ~5 . tJ(; . 

T.wo 5-t.on trucks would cost about $10 .000: Their life would. also 

be a.bOiJ.t 10, 000 hout's , so that depreciation Quld be $1.00 pe · hOl,.lr . 

Op .:. ating and fu.el co,t,{l for th trucks would. total about 4.00 per 

~our , and tot .1 C05t walla. &", regate tlm.lt $5 . 00 per hour . 

The cl~y ~d ore would r A:Iui e practicall.Y no drilling a.n'! blaoting ; 

m1nll~r cost therefor.e ~~ould be nen'l"ly equivalent to th'J east of 

operati.fl::J thE: ~nul pmentJ i.e.. $.10 . 00 per hour . Mining at th$ "t'"ilitte of 

1 50 tons per day or about £0 tons pe. bour would there'fore cost 50 cents 

per ton . Adair.: 40% for, ocoasional blasti? g, gr1ef and cont1n enci. s 

gl ves an estim8.t(~d in1n;:; co·at of 70 cents per tOIl . 

Strtpptn, With a bulldozer should aos.t c.bout 20 cents rer ton of 

ov rbu:rdan . 

Grade Q,r Or§!: Average essays .'~or the b1 QCKS s:'J.ovm "re cal 'alatod 

from ree rd" but as stated by Rodgers (Bibli.ography Mo . 4, p . ~5), 
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the same t h ing stated on several drill records . Former operators were 

interf' sted on: y in t he grad.e of material t La t had passed. t heir log 

W8s~er . 

An old calculation gives t he amount of clay washed out as 40% . 'f he 

wash.ings carried appreciable zinc, for t he ta i lings pond produced by 

one epoch of' l og wa.shing is sa.id to asstay 14% Zn ,. Assuming t hat wash ing 

ca rried away 20% of the original zinc in t he o~e, it may be shown that 

the recorded as say should be multiplied by 0.75 to give the assay 

befor e washing . H€nce ave rag e e rades shown in the table on the general 

plan should be multiplied by 0 . 75 to give the probable true as say value 

of t h e ore blocks . 

Mr . Leverett state s in h is memorandum of' August 17,1953, that 

Appala.crt ian Mining and Smelting wished to commen~e mining ore in 

place ins t ead of t he tai l ings pond, said to as s ay 14% Z n, becanse 

t he ore in pl ace, hi gher in grade, would give a lower trea tmen t cost 

per pound of' zin c . The tab l e on t he general pl an expl odes t hat notion: 

appl yi ng t he 0.75 factor, t he h i ghest-gr ade ore block , N o~ XIII, 

assay s bef ore was ri.ing 17 .. 7% Zn.. Since t he tailing s pond is sHi d to 

have been saruple'- by the U. S . BureaL~ of Mines, its ave r age assay, 14% 

Zn., is probabl y t -,e t r ue as say; hen ce little benefit will result 

from mining ore in place . 

ECONOMIC ANALYSIS 

General: To ~valuate completely the Bumpass Cove oxidized 

zinc or e bodies in terms of probab l e profit or loss in mining t hem is ,-
b eyond my spner-e" lIeverthe less , a little "shotJ un" a na,1.ysis serves 

to cla rify t he picture to the extent of deClonstrating \"Jh i ch if any 

of t he blocks listed on t h e general plan might be commeorcial ore, 

- 11-



anrl Wt' lCh cannot possibly be 50 . 

Disregarding existent conditions 0f contracts cith the U, S. 

QOV81'rUnent ~~nd New Jersey Zi nc , t h e econom1<.: picture mi ght be 

rough ly as f ellows '11th operetiOI!S in the GDen ruClrke-t: 

TreSltme1'1~ Coat ger rO£1.2f. " r~~ Minedt 

Waelz Plunt (eliminating :&ining t'lnd drytrlS slime 
-il,nd ::lS!?Ul"U ll'I CT."1 .. 1.r.1" i J.16 and feed! 'J' ~osts 50¢ per ton) •• ~; 15 . 00 

Freight to s~elteT(gUess) •••.••••••••••••••.••••.•••••••• 4 . 00 
SlUo lt:!.n~ ( }:, £;)l lt on of" o"(""l.';lt\t'.l J.t1% ;;!'f:') •••••••••••••••••••• l O. 2g _ 

29 . 22 

~"~ 1 q 1lllt Costjt , Cut- off li ad f,lt;. ~:!lSi fetusl Gr:~t:l.ea : 

Block 't ining Gut- orr gr~d€ in tflrms Uncorrected Corrected 
Cost of $151$(1; , ore in pl/ice;. Z!'Hde gra.de 

- "- 121 In . ?f:.t r ;covt?1';{ 

I l'llt ·~O 18 . 7% 1>' 0 11 . 4 ' ' .J . iJ ' ;..> • .:.: 

II ;3 . ,1\0 19.0 15.0 11 . 2 
I II ~) . 34 18. 9 l:~ . :> a.5 IV ' . 50 18.3 10 .. 8 8 . 1 
V 1 . 18 17 . 7 7 I? f) . 8 •• VI 2 . 10 18 .1 19.7 14 . 8 VI- 3 .10 18. 7 13. 3 10 . 0 VIII 1 . ~4 17 . 6 10 . 3 7.'" IX 0 .70 1'1 . 3 14 . 1 lO . () 
X 1. 4Jt 17.8 lO~~· 7.7 
XI 1.40 17 . 8 IG . 1 14 . 
XII ~· . no 19.1 20 . 6 If> . 5 XIII 3 . 10 18. "! ",3 . 6 17 .7 
XIV ?i .. '30 1 ;) .1 1 8 . S 13 . 7 
XI 0 . 96 17 . 5 20 . 8 15 . 6 

s3~ln8j t he 0 . '"/5 correctlr:ns fae or ·.iJ~)liad to the culculn ted 
ave:ruFls gra.des to De n01"r®ct, not one of these blocks could be mined 

at u ~rof1 t with the price of Zinc 2 cents ~ 1~her than Qt present . 

~ie~~ eo tin.. the co redtion fac t or J onll blocks VI , IX, XII , XI!I and 

V 'Wo'.lld pay t.he expenses of mining t and of the,$'Jo only blooks XIII 

and XV weald Si lO' any real prof! t . 

The above calcula t10ns nef~lect mining dilution , w:tich would lower 
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the gr!\de of ore a t leas t 10% and probably more , t hereby throwing 

out b_OCKS VI , XI AND XII . 

TtJU s t he ore -rese:;-ves r-l. § t~bula, tod on the gene l'Olj l plan do n.ot make 

a.n attractive econo.:n1c plctut'e. Ft[t 1': e~Ui-OI'e , sC)!I{ ' e of t he bloc~ s are 

not there . Rodge s (B,:bl iQ€ra,h,y , l' o . 4) 8t~tes 'that where drill 

records indicate avail~be6 z tnc , it tft ll be fO lnd t ha t mO~lt of · t tVall 

haEm mtned , an exce ption be l.ng those ore bodie ~ !'.,igt'j in i ron (e .. g . 

Blocks IX, X, XI , . hUh cPl~}l'age ao '::.' ut 26~'I<: iron). It 1s cEn"ta1n t ha t 

Block I ':Ul. S been mined " and t he extens! ve mine workings extending 

benea th Block VI sU,-"g(~~ ts t he, this oj oak no l onger et,1 ~fs . Poor 

Blocks XII , XIV and XV, fH)1!le allowance has been made for ore a.ined , 

but experi ence promp ts me to SU6gest th~t such allOi'ulnce~ ore 

nearl} a lways too s mell . 

Incidentally , Appalachian be11evE!$ the zinc t ail i ngs pomi on Vi 11ch 

t tl, aelz plant 1s to start contains 85 , 000 t ens averaging 1 5% zinc , 

but Hoge~'£li assign .... t only 15,000 TOllS . 

It folIo. that the r'S6 , 0\)O 'l'ons of ore shown on the genera l plall 

must be radically r,;!duced r~g r dless of hetr:.er ahoma of the blocks a re 

61" 9 01" not ore . 

~lght here be a ooderate-sized operat i on a t higher zi~c pri ces ? 

Themol'"c promising ore blocks ar e s ... emoled belQw: 



- , 

Blg cl.c 
tx 
XI 
XII 
XlII 
XIV 
XV1 

'rOOf! 
471;00 
45000 

6300 
10300 
14100 

l300QQ 

~ 4 . 3 
lb . 5 
17 . 7 
13 . 7 
15. 6 
t4 .4 Av€,!:,r;,ge mini ng cost : $1 . 35/ton . 

Total cos t: 130 . 55/ton ore 

.14 . 4 ~ x 72'% :::. 10 . 4% rect>vIlH'Nl ,=. ItOS lbs . Zn/to:l 

Price of kn to break. even - $;:;0 . 55 - 11 . '7 cents 
- 208 -

1 Note; Tonnage ir d lC3ted. by dr-ill holes belo . lowest \tnder g round 
w01"King ~,rJd proba.bly still there .. 

The Wlle ' a: 'plant Yi:Ul treat abou t 45, 000 tons per yt- ~rj it' the 

tat l.:ngs P<.llQ conta1ns 85, 000 tons , total rese:rve~ e,1"e' ~4..0 , OOO 

I 

ton.s 0. d. the life cf t he eIlte rprise would be rl . 55 ye ':8 . Operations 

durin~ this life woul d produce 4l:bout 6S- , 000 tons of 60% .z inc oxide . 

Mr . Levero t t poipte out in his me:norarJdutl:' of Auguet17 , 1955., 

t lat under- .ertain favora'-'9.e c1rcum·~tances App lachian m.&y be able 

to 1" ,osy its loan f r'til the governme:" t, unde the $ g r(H~:ltent ]thereby 

t:.,(;, gOy r nment as~:.umes cost of' zir c productlop up to 179 c@:!'t's pel" 

pound .. The comp$ny !'owever owes :jf,330 , 000 To Ten lessee Zinc .. itock­

holders and I b lieve they have incurred further indebtedness . 

A t a ~inc price 0 . 16, pe lb ., annual Op(H'l1tlng prof! t would 

be a.bout 140 , 000 per year , a ~can t mlilrgin with which to cay off 

the debt and provide for ccm,t1n~e.n.cies . 
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CO.ttiCLU t; I C·N S 

Certtl in1y hlgher ... grHde ore was m~ned than ths. t Sh01f"1't for the 

reserve reMain i ng . Perbar ~ und1!covered hlgh- gr·de ore exist~ , 

but chance::: .for this look slim. Hon.g'6!"s nr.-te .. that the- s1.z~ of 

zince O ~t,'i; :Jodie:> foun~ l and mirled has steadilj decreased; the Peach 

O:rch&rd ;n1n~ .ss been openflHl and reopene·d at least three times; 

each time the fru1 ts of th~ work were less thl.m those of the pre­

c eding oper tion. Rodgers be}jievE's the only ebs.nc!$ f or new ore lies 

vi e1: or t.he large. areas shown on the genera.l plan that ha"";e been 

intel1/i; !.vcly explorad b~1 drilline, ! e:f1 inclined to agree· wl1. ... h Rodgers . 

To U ' up, t Ie Eump~sl Cove oxldiBe~ zinc depo8its would be 

attri> ctiv€" onl~' un1er a zinc ' pri{'!O :nearly double the pr€,\ral1ing one 

'(lO¢ 'por ~.b.) . Chane ~ for d. velopin;:,: a sulphide mir,e look none too 
.. 

good . >.l inco ore in pl ' ~ .avere.~es probably 108s in gr~de tl8-n that 

in ':1e tatltn?s ond, the cost per pound of zin cannot be lowered 

by shi ft i l .. mining frot the pond to the mines, so that pr{')spects fot" 

t he currp'nt operations look tmf8vorable. 

B 1'~e16Y'1 Caltforn1 

November 23, 195~~ 
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ll I BLI OORM'HY 

1 . Jane DAposit.s of 'East Tennessee 
1~a r \.:: H. . t\ ec~'i f.: t. Tenn . Di'if . G~lQl . H1..l.11, ~l , h)24 

2 . Manganese Deposi te of r.r.ist 'l'ennessee 
C. V. Reioher t Ibid Bull . 50 , 1942 

4 . neology t\;1.d '.~tn€ !'["\. ' Deposl ta -':Jr BuL."lp~sS Cove J Unicoi and 
~~ashin:gton CQUntie3 , 'renn . 

John Rodf.srs 
Bull .. 04, 11:148 
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Ihoto 1: Not'thwes:tslope of :Bumpass Cove) shov.t1ncg East 
. apti$t Hollow manganese mill.e (near skyline) • 

PhotoS: Pinnacles of Shady li101omite J east edge of P'owler 
open pIt • 
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Pp,oto 51' Dolomite pc!L~a,ol.s o:$l\ltal.ufng: s'ttlphl.fie:;;; Fow.ler 
open pIt., 

PhotO!f Fowler Op.en Pit. 
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fhotq l!:~each Orchard Open Pit, It)ok1n~ $i).st .. nhow ... 
lng part of main pimH).cle • 

Photp ~: Peach Orchard. Open Pit, $l'lQwing main p.1n­
llacle, s tripping cut and l"'~i'la.nt of overbUl"deh. 
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