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GEOLOGY AND MANGANESE DEPOSITS 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 (19 mi.by rd.). Cove a synclinal valley, reek flows east to Nolich-
ucky Riwver. 4 mi.long by 1 mi.max.

Histdéry: Fe mined Civil War & before.1892 English co.bult 150-ton
blast furnace.'arious owners until 1903,Embree iron co.mined iron,1904-9.
Fe mining NG,1909;1912 rieh ox.Zn ores found,company started mining them,
1913. Pb conc.started 1918.Mn found shortly after 1900;1934-8,Mn kand mined
UG.1938,started open cut mining,E Baptist Hollow.

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

GEOLOGY AND MINERAL DEPOSITS OF BUMPASS COVE, UNICOI & WASHINGTON CO8a 574
John Rodgers. Tenn.Div."eol.Bull.Sgﬁ 1948.

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

Structure: Gentle trough,amis 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.l4;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 in 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: Calamine and cerussite restricted to limited portions of the
residual clay,forming distinct OBs with fairly sharp contacts against
barren clay;these 0Bs sporadic,irregular. Given OBs contain calamine only
or cerussite only (Peach Yrchard) ,can be mined separately;but bodieg of
both kinds of ore occur also. Most Zn OBs lie plastered against the
sides or tdps of ls.pinnacles or in hollows or pockets between them. “o-
cally the weathered crust of the dolomite has enough calamine to make ore;
here smithssonite may accompany. Pb Obs occur a little higher in the
clay & do not hug the pinnacleg;but they also are mainly in the lower part
of the residual clay blanket,

Assays of oxidized ore were a ways made on washed samples Actuzal Zn
content before washing might run 10-15%.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 methodsZ but are washed out with the clay
into tailing ponds."

Zinc 0%s in belg from No.10 mine to Péach Urchard and Lick Log.In E
part of this belt mines were F* with Zn as impurity,but from Fowler SW,
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primarijy Znj;feach Orchard most productlve mine. Some Pb in Jacksom and
W Fowler, but most comes from P.O.

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

While oxide belt corresponds in part(central partdf oxide belt) with
sulphide belt and igs 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 largely separated,Zn travelled
farther;Zn oxides against barren pinnacles. ence circulating water
not only dxxxwiyed 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 cgrustj;much of the Zn was deposited
in weathered crustj;as wezthering of latter proceeded 0Bs clogely 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-
ouslyj;oxidized bodies stranded above it have been repeatedly dissolved an

\?edposited at lower levels. “ence rich Peach Yrchard deposits result
r
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om concentration,into a small body of clay,of the zinc and lead from
'great volumes of sulphide-dolo now eroded.
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Mn Belt: Polly Hollow to and past Lick Log.Rence at SW end of cove

1Y 137/ \Mn belt intersects Zn belt;

e r——

West Ore Bank gave over half production. Mn ore higher in clay than Pb

??ffkf Production:Zn conc.,&ve.40%, 1913 thru 1946: 2’3 276 short tons.
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¥A?;f’75>% Pb conc.,ave.680%, 1917 thru 1946: 29,652 short tons. Mn conc..metallur-

gical,long tons,ave. 58%f“ﬂ955 thru 1944 £5,718. Chemlcal grade,ave.
24 5% Mn0g,3858 shorttons.

/

2400 chmrn drill holes.l secured data on over 1500.
p.49: Zinc slimes aggregate only 15,000Y ave. 13% Zn.

p. 50 Where drill records indivate available Zn ore,most of it latfer
removekjexception high-iron bodies.However,fine friable ore NG for 1log

. wgsher. Bié Moccasin a case of his;mine abandoned before all ore outlined

by drilling had been mined.p.5l:"..a considerable body of such ore prob-
ably remains in that area. Elsewhere in the cove,however,most of the

¢ clay containing appreciable quantities of finely disseminated zinc sili-

cate also contained hard lumps and the greater part of it was mined for
the hard lumps,the finely divided particles being washed into the tailing

12 ponds."

Size of Zn 0OBs mined has steadily decreased. 1lst period of Zn mining
1913-1922,big Fowler,No.14 and Peach Orchard mined.1922-1926,outlying OBs

> in same areas mined. 1927 1931 ,new mines,smaller Obs.After 19%1 older mine
., reopened but only small hit%herto overlooked OBs mined. 1942, 1945 still
, smaller pockets mined; L1ck Log shaft bodies not previously mined because

of mining dlfficulties. 1942,prospectingshowed Zn,Pb Obs under valley flo
floor beyween P.0.2nd Lick Log shaftj;further work here warranted.



No.l4 and Extension: Ox.Zn ore mined from opencuts,bgginning 1914;at s

same time deeper ore found by drilling,? adits driven;19214-18 and again,
1922-1924 ore mined by a complicated system of UG wkgs.1926,1927,drilling
found ox.ore SW of workingsj;new shafts sunk older wkgs.to NE extendedgéd
Operated 1928-1923. Included Dry Branch.(My area VI is here).

Simmons Branch:(May areas II,III).UG mining,1929-1921.Drilling was

in 192%-19290,
Big Moccasin: Drilled 1929,1920.See above.

Peach “rchard: Opened 1916,soon became leading producer.Abandoned 1926
as worked out. 1935-1941,P.p.again main producer Zn,Pb.Some of this work
done UG,but much of it in opencuts. L942 further pockets found by drilling
later mined by hand;1943, some of overburden strdpped by power equipment.
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ZINGC DEPOSITS OF RAST TENNESSEE. Mark H.Secrist,Tenn,Div.Geol Bll.531,1924

7inc province lies in Great Vallev of E,Tenn.,part of Appalachian
Basin, Zn,Pb ores in Vellev confined to KnoX dolomite,witl two excep-
tions: Embreeville where mich oxidized zinc and lead A}e washed from
residual clav of Cambrian Shady 1ls (middle Gamb. ) sEvenston,small non-com=
mercial 2ZnS in dolomite bed of Rome forambion(next above Shady 18:) s

Knox deposits at horizons from near top to near bottomsnearly all are
localized bv brecciated horizons.

8hady Ls,.:0veriies the bhasal Cambrian metamorphics, Limited extent
to a Few basins:Shady Valley, Johnson Co.(type locality) &nd Bumpass “Yove.
Most ls.gray,bluish-gray,weather dull geay or black.Dolomite irregularly
intercalated, Underlies Watauga shale, but latter eroded away ab Bumpass,

Pb,Zn found in this formation only at Bumpass Cove,where erosion has re-
auced the thickness Lo 500',from 1000', 0x1d.Pb,%n,"e ores scattered thru
heavy soil overburden;some sulphides found in the bedrock,

Knox Dolomite: Most massive cale.rock & most wide-spread,3000-4000"
of blue,ﬁray,whitish.1s.,dolo.,FG,massive. Dolo really Mg-ls, Lower part
has many white and sandy lavers;chert thruout but & ert horizons more
abundant near base, Dolo weathers rapidly,usually covered by mantle of
red clay thru which is scattered the insoluble chert., Knox highly defor-
med,s.t.d osely folded,overtnrned;thrusted .Both in% nse folding and fault-
ing brecciated certain horizons in the dolo.to localize ore.

Structure: Folds #&nd faults all"parallel to one another and to the
northwestern shore of the ancient continent" (NE)p.23. All stages of foldin
from simple open to compressed or overturned,Most are symmetrical but have
a rather long SE slope., Relatively few areas however in which NW dips pre~
vail.

Reverse fault most cormon. More faults in Tenn.than in Va, Central
part of Vallev folds so obscured bv faults &hat stgata form a series of
narrow overlanning blocks of beds dipning SE. See ection, B,Willis,
Nechanics of Appalachian Structure,USGS 13th AR,1891-1892, 227-228,these
fanlts wond rfullv persistent,all dip SE,parallel among themselves and to
th> outline of the Archean continent, " thev are intimatelv associated
with foles, and whenerver a fault fades out it is in the northwestern side
of an anticline and in the direction of anticlinal pitch,"

%x33kkmxaffek "The mechanical effort is bevend comprehension,but the
sffect on the rocks is inannr=ciable. The strata beside kkm a great

fault are but rarely brecciated,squeezed or rendered schistose,The shear-
ing planes are sharp and clean,the movement of overthrust was concentra-
ted as by a knéfefcut,and the passing layers ground little grist one from
another. Great vertical pressure and very slow movement probably con-
duced this result,but however explaimed,the fact is conspicuous that
Appalachian thrusts are not associated with alteration of the faulted stra
ta.

"The strata sheared by these faults include all known horizons of the
province from the lowest Cambrian to the Carboniferous,but nowhhre do they
bring up crvstalline rocks older than the Cambrian,"

i o |



Ore: ZnS,PbS,pv.,ccpy. Associated gangue minerals: dolomite,calclte,qtz.,
chert barite(rare) fluorite(rare),

ZnS mostly light-brown.As dissm.grains,irreg.,masses,stringers in CR.
Locally with varying PbS,pv.,CCnYVe Tenn.ZnS notably massive,no cryst.,
forms,but shows perfect dodecahedral cleavage.

Smitheenite: ZnC03. 52 % Zn when pure. Uglled 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 1o§k.

Hydrozincite :ZnC03.22Zn, (OH)2, 60% metallic Zn. Soft,white to gray.
Zinc bloom,.,Nof generally fiecognized;associated with smithsonite.

Calamigq.-H?ZnSiO5. With smithsonite ,which it closely resembles.Granular
massive and honevcomb forms,S.t.as stalactites,

ggpkfat.—Mixture of smithsonite,calamine,clay. Apnlied at Embreeville
to the very lean ore, Soft,plastic.

Cerussite PbhCO3,Largest quantity in E Tenn,in Embree mines,Distributed
thru clav overbmrden and the disintegrated 1ls,as formless masses DT clgs~-
ters and crvstal aggregates, Called white lead ore.

Fmbreeville & Craselli mines only oxide producers;there oxide ores
as lumps and crystalline argregates of mixed ore and clay,scattered thru
the overburden dut more abundant just above the unaltered rock. Most
productive areas are pockets or basins between plnnacles.

Clay mostly ferruginous,dark brown to deep red;Bumpass Cove ores orig-
inally smelted for iron.

Embreeville District

Along Ndlichucky R. Embreeville at NE limit of Bumpass Cove,a ftopogr.
& structural depression between Bumpass Mt.on NW and Buffalo Mt.on SE. Cove
extends 4 mi.SW,where the 2 enclosing mts, join, 1836 iron forge at Embree-
ville, 1890 English Co.hourht ppty now Embree Iron Co., Failed,as did
Embree Iron,succassor., zn ore recognized during the iron smelting,but not
exploited, Consbtant Zn production since 1919;concentrator.

N“/ g.,>>’?P¢55"4 CI‘/ Egggf M
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Shady 1s.,the ore-bearer,consists of FG,cryst.& massive,dark+blue hea-
vy-bedded 1s & dolo,weathers dull-gray to black., Some beds mottled gray,
blue,or whitej;seamed with calcitd, Chert common. Quite magnesian,

Operation§ cpnfined to mining the oxide ores,smithsonite,calamine,cer—
ussite,as resfdhalmasses in clay or as =n intricate netwoork of veinlets in

partly disintegrated 1ls.The ox.ores are crvstalline,rarely being massive;
5 o2




due to their high lustre & tendency to form large agerepates are easily
seen in the clav,

The ore masses were formed on top of the ls. in clav pockefts between pin-
nacles.The =ccurlation of ore protected the underlying 1ls. while the pin-
nacleseroded most rapidlv, and were reduced to clay which is barren, Hence
ore in a matrix of clav senarated by areasof barren clay. Where no xid.,un-
alteredls shows ZnS,pv.some PbS as small veinlets or as finely dissem,
particles, Locallv snlphides are more abundant than this,

=t
Basin a svrmetrical swncline as shown in Section., Ideal locus for con-
centration of sulphides by descending surface waters,

Fowler Mine:Z.b mi.SW of Embreeville near base of NW slope of Buffalo Mt.
Mine 1600!' along skrike (N60OE),600 ft.wide. Zverage depth 55'.Upper limit
of open cut terminated at junction of Shady 1ls. and Cochran cgle

ore in clay overbiurden mined by onen cub. Ore in solution channels within
the pinnacles mined by short tunnels and winzes,but only a‘ggrt recovered,
Complex occurrence of dwe in the less altered l1ls.has present oug%ﬁ mining ‘
provlems,
|

No. 14 Mine.- 1/z mi.SW of Fowler, Abandoncd 192u. ®R 500 ft.adit N3OW
found small pockets of smithsonite & cslambne where disintepration of the |
ls.,but most of ls.,unaltered & conr-ins some ZnS and considerable py as |
small veinlets and dAisseminationse. No Pb in any form,

No.1l4 Open Cut,-600ft.SW of mouth of No.l4 adit.® Mining exposed pinnacles
of partly disinfegr-ted ls.carrving veinlets and clushers of oxid.ores of
Pb,Zn and ZnS.

Peach Orchard Mine,-Only mine working,1921-22, Near base of SE slope of
Bumpass ME,,and wIthin 1/2 mk.of SW end of Cove. OB confined to a local R=x
struetursl basin in Shadv 1s. Strike NS5SOE,basin 800' long that way;500 ft.
wide. revailing dip gentle BE but within 0P slumping has dispdcated the

bedding.

ligin level established bv driving two adits,on from SW end of OB,other
from NE end thru the clav and disinteprated 1s.to the NW 1limits of the ba-
sin. Ore overhead stoped allowing roof to cave, Similar s—stem,®nd leve from
80 ft.,counsershaft.

Smithsonite, calamine,cerussdte in pockets and veinlets in the disinte-
crated 1s.& claviwhere less alteration, ZnS,PbS. Oxldized ore only mined,
Sorted,concentrated in 100-ton mill,.Crushed,log washers to remove clay;g
eround in rolls,roadked in rotarv kilns to produce a slight magnetism of the
Fe,thru magnetic separaores, Final Zn Pb concentration bv tables.Conc.
ave .42% Zn, 62% Pb,

Both oxide and sulphide ores not uniformly distrib.but are in local
masses of limited extent. Embree lron Co.hasbeen drilling syeatematically

to locate bodies of sulphlde ore.
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MANGANESE DEPOSITS OF EAST TENNESSEE. S.0.Reichert, Div.Geol.Bill.50,
1042, .

Most important tvpe of deposit is the disseminated, pockety type in
the residual clays,deep, overlving the Shadvy ls. near its contact with
the Erwind qtzite.This tvpe has accounted for more prospects and prod-
uction then all others combihed,

Typical mode of occurrence- irregularly dissem,pockets and streaks
of lump psilomelane,pvrolusite,wad in a blanket-like deposit of residual
clay overlying the Shady 1s.,and Erwin qtzite.This type shown by the only
? current operatsions, Embree dron Co. and the E.lennessee Man Corpe.
near Neva.

Ore in this type under a shallow overbirden of barren dlavgqtzite
float and an iron-rich capping.Under this is a tough plastic clay called
"ocher" or "buckfat".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 expensive for peace-time WMn.

Many Mn deposits oceur along remnants of terraces ahove the present
valley floor, These benches parts of old vallev floor formed during paus
ses in denudation,between periods of active stream incision that followed
intermittent uplift.

Mn deposits like placers:they are areas of shallow mineralization
areally related to favorable topgrarhyv:scattered over several different
rock formations but alwavs found in favorable structural and phyvsiogra-
rhic basins or their remnahts. But thev are not detrital,like placers.

Mn float all over E Tenn,,but few commercial deposits;means that se-
7eral perilods of Pndary enrichment by ground waters mamdm® migrating
down dip into favorable structural basins needed to make ore. Hence
best places to drill are in Johnson,Cabter & Unicoi Cos.along contact
of Shady dolo.and Erwin qtzite where structure is a shallow syncline or
gently-dippibg monocline, Within this zone hest places ahe terraces at
base of Erwin qtzite ridge.Steep slopes NG.Low rolling hills within this
geologic and topographic zone,when coveredby thick soil on which is abund-
ant float:0K,

Psilomelane:9Mn02,1Mn0,H20,Most imp.Bluish black to grayish black
amorphous,Pure,H 6, 50-52% Mn.Not a definite mineral:colloid,

Pyrolusite: ¥MnO2,.,Crystalline or geanular-massivej;as crusts on psilom-
elane or separate lumps,Soft,friable,H 2,e0ils fingers., Minér imp,

Wad:indefinite moxture of Mnox,water etc, Hard to tell from Mn- clay.
Crushes to badack earthv powder,not minutelv ervs.like sooty pyrolusite,
Slimes too mich in washing. 30-429 Mnj;Mn-clav has only 5-10%,

Bumpass Cove District

Main Mn producer in Lonn.1939 1ts outrut made Tenn,}eading producer
of metallurgical gr<de Mn,

I, it




Embree {ggg Mines 6o.-Mined iron intermittently,1890-1910,.Hydraulie
rlants sIuiced ore to log washers, Found that in some iron pits on
NW side of cove Mn ore underlav the iron orej;on S side of cove ox,.,Zn ore
underlies the Fe ore;in still other areas iron ore capping overlies
barren ground. Finding of zn deposits,1914,Pb deposits,1916 lead to
long & prosperous Zn-pb mining that has continued to date.

Geology.- Bunpass Cove a syncline,faulted along SE flank,normal
Succession along NW flank. Mn mines occun near the unfaulbed Shady
dolo=Erwin qtzite contact jcontact zone deeply weathered,bedrock ave .50!
below surface. “antle here tough plastic brownish clay,buckfat or ocher,
Mn deposits o ceur along this ocher alignment, Mn deposits alse are
localized along broad topo terrace betweeb 2100 and 220! contours,at ft,
of Erwin qtzite ridge, ls topographic expdression of deeply weathered
zone along the contact,

Ore mainly psilomelane,minor pyrolusite,Much soft Mn-wad but mostly
lost in log-washing, No Mn in Shady dolo or Erwin qtzite ,Al1l OBs in
buckfat mantle overlying the contact, Mn asg streaks,lenses,pockets in the
touch residnal clay;depths to 60! (to bedrock). Ore-bearing clay some-
what like a blanket,paralleling present topo.

Mig%gg Mg&hods.—1954—1958,UG,network of drives and Xcuts.Too limited
and expensive, Drilling program starfted,with fasoline-powered Keystone
drill,6" bit & bailer, Bailer sample of mud and cuttings taken for every
4' depth drilled,This sludfe quarfiered,washed by hand in bucket,mud being
dispersed by abundance of water, Remaining granules inspechted;if many Mn

grains,sample partially dried sent to chem,lab,

Drilling complete in an area sdata plotted on topo mapselevation of
ore holes shown., Shows Mn blanket roughly parallels surface topo., This
suggested stripping overbwr den with semaper & shovel,mining ore with
shovel,

. Terrace Mining started in East Baptist Hollow mine,1938.2 acres OB/
Pench ht.16'.Strinning started at top of slope,angledozer strinped off
laver after layer,progressing in benches downhill. Ore so pockety cleah
strl ping impossiblesmich barren clay had to be removed with the 3/4 yd,
shovel, Shovel started nmining on topmost terrace.When mining had proges-
sed to - depth of 15' on a bench,shovel dropned to next lower bench and
another 15-ft,laver mined.

West Baptist Hollow mine,mined by UG rabhot workings,thourh to have
a large reserve of shoyel ore, :
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Appalaochia

1 ¥indng & Emelting Co. is putting in operation a Waelz

"‘1

plant to treat oxidized zinc ores at Bumpesss Cove, Tennessee., Possible
participation in the venture by Hational Zinc has been discussed by
reprecsentatives of the two compenices. While the econcmic set-up in

terms of metallurgy, zovernment contrzets ete. has been analysed by

Hationel Zinc, estimates of ore reserves and proable mining costs

were lacking., The sritsr wss commissioned to make such estimates.

Ore reserves indicsted by churn drilling total 856,000 tons, of which
30,C0C tons o» wore have been mined. Fstimated of grade are 4ifficult
because samples were washed before ssssying. Under plauvsible
agssumptions, & factor has heen caloulated to spply £0 tre waahed
samples to obtain the agsay of ore in place. Applyins thils factor,
the sversge grade for the 856,000 tons is 10,8% Zn, far lower thsan
nad been assumed,

Cosgt eat mata&vvhow that a4t 12¢ zinc none of the ore reserves
blocks could be won at a profit., At 16¢ zinc ore blocks higher in
grade than the rest and aggregating 285,000 tons could be mined;
these blocks plus the tallings pond would give an operationy with
7% years life, an annual profit of $145,000 and a yield of £9,000
tong zine oxide.

Chances for finding hew higher-grade ore bodies look slim.
fhort of a zine price much higher than that of today Bumpass Cove
looks unattractive, and prospects for Appalachlan's venture none
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VES OF APPALACHIAN MINING AMD SKELTING COMPANY
EMBREE

INTRODUCTION

Appalachian Mining and Smelting Co. is about to put in operstion,
at Bumpass Cove, near Embreeville, Tenn., s Waelz plant for'treatment
of oxidized zinc ores. On July £0, 1953, ¥r, ¥. H, Leverett,
President, Natlonal Zine Co., met at thelr request with representatives
" of é@pﬂlachian to explere the poseibility of participation in the
venture by Natlional Zikc. The meetling was «t Johnson City, Tenn,}
or the same day Mr, Leverett inspected the %aelz plant, in course
of construction.

Appalachian felt that National Zinc, with long experience in
zinc production and associated with organisations familisr with
open-pit mining, could contribute Mknow-how" so valuable that it
would be worth Appslschian's while to capitalize it and cut
National Zine in on the deal without purchase of stock.

The proposed role of National Zinc would be largely that of
mining ore and delivering it to the Waelz plant, the success of
winich Appalachian then considered assured., Hr. Leverett's
inspection, however, showed radical errors in plant design wilch
will result in high-cost, low-recovery operation. The plant was
scheduled to start, I believe, in August or September, 18523 but
when I left the property early in November trisl runs of operating
units were breaking parts and burning out motors right and left.
#nile HMr. Leverett believes theplant can be considerably improved
at moderate cost, 1t seems plain that Appalachian needs outside

help in metallurgy at least ag zmuch asg it does in mining.
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& memorandum by idr. Leverett dsated August 17, 1953 analyses

the economlecs of the Appslachlisn venture. His conclusions concerning
chances for success ot present 2zine prices were pessialstic, but he
felt that to arrive at & decision regarding possible particliation

in the venture by National Zinc informution on the extent and grade
of avallsable ore reserves was desireable. I was asked to inspect

the property and 1ts records, toc estimate tonnage and grade of ore,
and to calculate the preobable mining cost. The present report
attempts to supply this informsation.

21ix days were spent on the property (between Cctober £8 and
November 7, 1853). Mr. George Warren, manager, struggling with
grief in the Waelz plant, could devote very little time to me;

Hr. Barney %lggins could give me only &an hour or so toward the end
of my visit, 1 was forced to tankle the mass of i{ll-assorted data
practically on my own,

In spite of this handicap 1t 1s felt that the essential informstion
was secured. Logs of over 1500 drill holes were inspected and coples
of necegsary =&ps and reports made., Publications of the Tennessee
Division of CGeology listed in the Bibliography proved helpful in
the interpretation of this mess of data.

LOCATION. COMMURICATIOHNS. HOLDINGE.

Bumpaes Cove, the valley in which the operations of Appalachian
Mining and Bmelting Co. are situated, lies towsrd the extreme
eastern tip of Ternesee, about 18 miles by road ®outhwest of Johnson
City, the prineipal town and supply center of the region. Erwin, a
lesaer supply center, lies 7 miles dy resd te the east., Joneshoro,
on the Bouthern Rallway, lies about 8 miles by road northeast of
Bumpass Cove.
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Embreeville, on the paved highway system, 15 at the m@@h of Bumpass

Cove, where Bumiasg Cove Creex joins the Nolichucky River. It is
planned by ¥aghinzton County to psve the mile or so of gravelled road
connecting the center of mining operations with Embreeville.

Appalachian Mining and 8melting Co. owns mineral and for the most
part surface rights to 5000 scres in the Bumpass Cove tract, and
mineral rizhts in the 8000 acre Clark's Creek*Painter's Creek tract
to the west., The accompanying general plan shows the explored portion
of the_sumpasscove tract, comprising a little less than 2000 of the
5000 seres involved. The western tract is entirely unexplored.

GEOLUGY OF BUMPASS COVE

The area 1s part of the complexly folded and faulted Appalachian
mountain system, but the structure of the Cove is relatively simple:
topographlcally 1t is & valley sbout 4 miles long and 1 mile wide;

geologically it is & "valley" also, beirg a syncline or trough formed

by the dewnward flexing of the Psleozolc rock formstions slong a
northesst axls marked by the course of Bumpass Cove creek(see general
plan). The trough is feulted and broken along its southesstern border
an’ near its southwest end; but in general the strata on elther side
of the trough axig dip toward the axis: beds northwest of Bumpass
Cove Creek dip southeast toward ;he creek; bBeds southessgt of the
cereek dip northwest.

Cambrien Ehady dolomite (see general plan) once fllled the core
of the trough and was underlsin by sandstone, shale and gquartzite of
the Frwin formation. The Shady dolomlte, being easily eroded, has
been largely removed to form the present Bumpass Cove valley, while
the Erwin rocks, much more resistant, form the ridzes bourding the

valley. The trough plunges gently northesst; Lts outline on the
B



present surface is that of a half ellipsed, with the Erwin-thady.

dolomlte contact following the northwest side of Bumpass Cove valley,
curving around the socuthwest end and continuing northeast along the
southeast slopes of Bumpass Cove, This 1s well shown on the general
plan, |

Frosion of the Shady dclomite was mainly by selution: relatively
insclughble constituents, alumina, gilica, iron-etc. remained behind
to form & thick body of residual clay in which iron oxide, zinc
sllicate, lead carbonate and manganese dioxide ore Bodies are found.
(See general plan). The surface of Shady dolomite on which the
residual clay rests is exceedingly Jjagged, the dolomite sticking up
through the clay as "pinnacles". (Photosg2-6)

ORE DEPCEITE OF BUMPABS COVE

Ore deposits in the Cove area fall into two categories:(l) irop
manganese, lead and 2zinc ores of sedondary origin, in the residual
clay derived from Shady dolomite: (2) primery zinc sulphide ores,
with minor lead sulphide, In unweathered Ehady dolomite.

Eulphide Ore: Disseminated sphalerite, galena and pyrite are
widely distributed through the Shady dolomite, but deposits of possible
commercial importance are restricted to a belt commencing at the Dry
Branch zinc mine on the southwest, passing through the No, 14 and
Fowler zinc mines, and ending on the east at the Jackson iron mine
(see general plan). The sulphide belt corresponds tc & long, narrow
zone of minor folding. The folding, together possibly with some
faulting brecciated the dolomite, forming open spaces which permitted
deposition of sphalerite in gquantities approaching the commercial.

(Bivliography, No. 4).



. Eince sulphides are linmited to the Shady dolomite, surfsce sulshide
showings are restricted to outcrops of that roeck. The writer saw
falrly strong sulphide mineralization Just weat of the Jackson mine
and 1p s pinracle within the Fowler open pit(Photo2), Host of the
sulphides howsver are buried benesth the residusl clay, HNearly all
of the £400 churn-drill holes were designed to expiore for secondary
gine, lead snd manganese bodles in the clay; &2 & rule these holes
were stopped when they encountered dolomite, Eporadic atteanpts were
wmade durilng several drilling pericds to find and delimit sulphide
ore bodies, but the work lacked system and met with smell SUCCEBS8.
In the No. 14 mine aree only were results consistent enough to block
out an ore body, containing about £77,000 tons of sulphide ore
averaging 4,08 Zn. The ore body lies nearly horizontal and aversges

. 6' in thickness; but psrts of it are over 50 ft. thick.(fee general
plan),

Eagt of No. 14 mine snd west of the Fowler mine are areas where
drilling showed considerable sulphide mineralization but where no
definite ore bodies %ggi proved to exist,

fiew Jersey Zine Co. during 1ts recent tenure of the property
conducted dlamond driliing for sulphides hut avoided areas where
sudphides sre known to exlst, following some theory unknown to me.
Thus four holes were drilled north of the Lower Peedee iron winey;
nine holes west of the Jackscn iron mine; twelve holes in the Simmons

Branch area; three holes northeast of the Peach Orchard open pit;

one hole south of that cut. I inspected th logs: no zince sulphide

showings sampled over 1% zinc. The holes averaged 300 ft. in depth,

‘many bottoming in Erwin Quertzite.
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& _ Obviously #00,000 or 400,000 tons of 4% zince ore will not make
;; mine; 1,000,000 tons might, It ig quite possible that the million
tons exist; chances look especlally good in the large potentiszl bre
area surrcunding the Bowler mine. 4gainst this notion however ié the
fact that sulphides are limited to the Bhady dolomite, which has heen
very largely eroded along the favorsble sulphide belt. Many drill
holes passed directly from residual clsy into the Erviﬁ quartzite
orginally underiying the Shady dolomite,
Oxidiged Zinc Oret ESecondary zinc ores within the residual clay
blanket acccunt for the entire district production of £13,876 short
tons of 40F zirc concentrates. (1013 through 1946)
The chiefl zinc uinersl is the silicate, calamine; the carbonate,
suithgonite is much less sbundant. Lead carbonate, cerussite, occurs
. also in the clay &nd both zinc and l&aci deposits form distinct ore

bodles with falirly sharp contacts against barren clay; but the ore

bodles ave unpredictable, sporadic snd irregular in ocutiine. Host

. zinc ore bodles lie plastered against the sides or tops of dolomite
plenacles or ir “ollows between them, sas shown on the gections

facing page 6. Locally the weathered orusz of tne dolomlie contains

enough caleamlne to mske ore, and it is in thiés crust that most of
the smithsonite occurs,

Lead csrbonute ore bodies occur 83 8 rule a 1ittel nighzr in the
elay; they seldom hug the pinnacles. Hence lesd ore mey often be
mined séyarately from zinc ore. In places however lead and zine
overlap, the same ore body containing both lead and zine. (4bove
description from Bibllography, No. 4).

. Bodies of oxidized zinc ore are restricted to & well-defined
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nelt extending from No. 10 iron wmine on the northeast ga RPeach Orchard

and Liek Log on the southwest(see general plan). Yorthesst of the
Fowler mine zine occurred merely s an lmpurlity in the iron ore mined.
The Fowler mine itself was originally worked for iron but becsane the
first important zide producer. Southwest of that mine zinc core aslone
was produced.

According to Rodgers(Biblicgraphy, no. 4) the sphelerite from which
the oxidized zinc ainerals were derived didnot merely oxidize in
place. The pinnacles against which the calamine is plastered are in
most cases barren of sphalerite; while in the sulphide ore galena
and sphalerite cccur together, lead ard ginec are largely separated In
the oxidized ores, the zinc having travelled further dewnward in the
residual clay. It feollows that clrculating waters dilssolved zine
and lead from their sulphides and carrying them downward, deposited
them near the water table.

The calsmine in the clay is crustified, with & boxwork structure,
and resembles ¢dlamine in weathered crusts of dolomite pinnacles,
Rodgers reasons from this that such of the zinc was originally
deposited in this weathered crust. As weathering proceeded and
soluble dolomite was dissolved out from around the calamine crusts,
ore bodles paralled to the retreating surface of the dolomlte were
built up in the adjacent clagy. Mmiz accounts for the localization
of the ore bodies against dolomite shown in the sections facing

page 8.

The oxide ore bodles were deposited at or neer the then water
table, but the latter is continuously belng lowered by eroslon of
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the leand., Oxidized ore bolles stranded Tor the moment above the water
tatle have been repestedly dlssolved znd redeposited st lower horizons}
hence the rich Peach Orchard deposits result from concentration, into
& relatively small body of clay, of zinc and lesd from greast volumes

of gulrhide-bearing dolomite now aroded.

Reason for localization of oxidized ore bodies within the belt
described are probably twoi(l) The same zone of winor folding that
broke the dolomite and favered present sulpnide mineralization ex-
tended upward in the Lhady dolcomite and locallzed deposition of the
sulphides at horizone now eroded; these sulphide bodies were the
source of the present oxide ores. (£). The oxide ore bodies are
regtricted to clay underlying remnants of an old terrace vigible in
places along the flanks of Bumpass Cove and representing & period
when the water table was considerably higher than at present and when
aggradation’.e. walley filling by sediments, and not down-cutting,
wag operative, Periods of aggradation faver the kind of slow sclution
of delomite and ore sinerals, production of residusl clay and re-
depesition of metals in oxidized fore that formed the Bumpass Cove
deposits.

Hangsnese Deposits: The manganese belt ligs along the northwest
edge of the residual eclay area, not far from the contsct of the clay
with the underlying Erwln quartzite. 43 shown on the general plan,
the belt extende from the Polly Hollow mine on the northeast,
(originally an iron mine), past the West Ore Bank mine, responsible
for over halfl bhe total sanganese production of 25,718 long tons of
354 metsllurglcal grade manganese(1917 through 1346). The manganese
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belt is xnown to extend to & point wost of the Pesch Orchard and

Lick Lo# aress.

Psilomelsne, pyrolusite and wad occur in irregulariy distributed
pockets snd stresks in a blankef~like deposit in the residual clay
underlying an ©14 terrsce st the base of the ridge formed by Erwin
quartzite. The nmaganiferous blanket paralleg) roughly the nresent
southesst slope. (Above description from ﬁ{bliogr&phy, Ro. 2).

Tennesszee Yanganese Co,, Inc., controlled by T.K. Li, the tung-
sten tycoon, hes the menganese belt under lesse from Appalachian
Wining end Smelting Co. and is pPesently erngaged in constructing
a log wesher and sink-amd-flecat plsnt., COnly lump yﬁilemélane can
be treated in the plant as designed; but the company may inetall
a flotation mill to recover pyrolusite as welil.

Ternegssee ¥anganese 1s working vigorously to get started and this
lease may prove & substantlal asset for Apéhachian Hining and
Emelting. .

Iron Depositst The limonite deposits in the northeast portion
of Bumpass Cove, mining of which commenced over 100 years &gc are
not germane to the present investization &nd will not be described.

RESEAVES OF OXIDIZED ZINC ORE

The tabulasted ore reserves ghown on the general plsn are derived
from drilling records. "Ore" is usually delined as metal-bearing
rock that may be mined at a profit under given conditions, In that
sense much of the reserves listed does not constitute ore under
present gine pricess futher, gome blocks have probably been mined

out. The Table simply presents date on tonnage and grade with ne
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econcmic or historical lmplications; these are dlscussed later,

; , b .
Eatimeted Mining Cogtt The Waelz plant probaly can handle about
JER:ReRA [ N

180 tons of ore per day; mining costs are therefore astimated on
that basis. OUpen-plt mining of the 2inc ere bodles is assumed, pre-
ceded by stripping of cverburden.. Average naul, pit to plant, 1is
about one wile. Two [lve-ton trucis ®lll be needed, prohably followed
later by a third, Otripping can be done mainly by caterpiller tractor
- with,bu}ldmzegigéging oy the samv tractor with losder(High 11ft")
on front end. A DB tractor and lozder costs about £15,000 and lasts
about 10,000 nours, depreciation on this eguipment being therefore
about £1:50 per hour., OUperating costs, fuel and lubricasnte total
about 82,50 per hour, bringing total hourly cost to %£5.0C.

Twe B~ton trucks would cest about $10.000: Their life would also
be about 10,000 hours, so that depreciation would be £1.00 per hour,
Operating and fuel costs for the trucks would total about £4.00 per
hour, and total cost would aggregate about $5.00 per hour,

The clay and ore would requlre practicslly no drilling and blasting;
mining cost therefore would be nearly equivalent to the fost of
operating the ejulpment, 1l,e. £10.00 per hour, #Hining at the rate of
150 tons per dey or sbout B0 tong per hour would theréfora cost 50 cents
per ton. Adding 40% for occasional blasting, grief and contingencies
gives an estimated mining cost of 70 cents per ton.

Stripping with a bulldozer should cosgt about 20 cents per ton of
overburden,

Gdrade of Ore: Average assays for the blocks shown are calculated
from records, but as stated by Rodgers (Bibliography Ho.4, p.25),
assays of oxidized ore were e2lways made on washed gamples, T have seen
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the same thing stated on several drill records. Former operators were

intercsted only in the grade of materisl that had passed thelr log
washer,

An old caleulation gives the amount of clay washed out &s 40%., The
washings carried appreciable zinc, for the tailings pond produced by
one epoch of log washing 1is said to assay 14% Zn. Assuming that washing
carried away 20% of the original zinc in the ore, 1t may be shown that
the recorded assay should be multiplied by 0.75 to give the assay
before washing. Hence average grades shown in the table on the genersl
plan should be multiplied by 0.7% to give the probable true assay value
of the ore blocks.

Mr. Leverett states in his memorandum of August 17,1985, that
Appalachisn Mining and Smelting wished to commence mining ore in
place instead of the taillings pond, said to assay 14% Z n, because
the ore in place, nigher in grade, would give a lower treatment cost
per pound of zine. The table on the general plan explodes that notioni
applying the 0.75 factor, the highest-grade ore block, No. X111,
assays before wes ing 17.7% Zn., BSince the tailings pond is said to
have been sanplefl by the U.E, Bureau of Mines, its average assay, 14%
Zn., is probably tie true assayj; hence llttle henefit wlll result
from mining ore in place.

ECCNOMIC ANALYEIS

Genérals & . : To evaluate completely the Bumpass Cove oxidized

zine ore bodies in terms of probable profit or loss in mining them 1is
beyond my sphere. Neverthéﬂiess, & little "shotgun®™ analysis serves
to clarify the picture to the extent of demonstrating which 1if any

of the blocks listed on the general plan might be commercial ore,
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and whiech cannot possibly be so.

NMisregarding existent conditions of contracts with the U,8.
Goverrment and New Jersey Zinc, the economic picture mignt be
roughly as follows with operstions in the épen market:

Treatment Cost per Top of Ure Hineds

¥eelz Plant (eliminating mining and drying slime

and sgzuming erushing and feedingy co%ts B0¢ per ton)..$15.00
Frri""* to 3”’(‘?1?5”(%@&53)-iucqu-{no.-o-o;oouuoaou-uoo...c. 4,00
U'"‘lt.a.. 16 ‘T‘;”X“-U‘ﬁ ol *‘“"""'j‘né“.’. ‘_‘i-‘:}‘/ C}?p)c--ob'c.l..“il.vl?! 10 ?g

£9.20

dining Costs, Cut-off Gradee syd éctusl Oradess

Block dining Cut-off grede in terms Unecerrected Corrected
Cost a, 8858y, ore in nplacey. grade grade

lod Zn, 783 recovery

—m———

i 2.80 19.0 16.90 11.82
I1I B o & 18.9 12.8 V.5
. IV .80 18,3 10.8 B.1
v 1.18 17.7 T 5.8
¥I 2,10 "~ 18.1 18,7 14.8
¥iT &.10 18.7 18,3 10.0
VIII 1.%4 17.8 10.8 7.7
IX 0,70 17.3 14,1 10.6
X 148 17.8 10.& T
%1 1.40 17.8 18.1 14.2
X111 &.80 18.1 £20.8 15.56
XIII A.10 18.9 £3.68 17.7
XIv &.20 12,1 18.8 12.7
X1 0.96 .5 20.8 15.8

Assusing the 8.7% corrections factor apulied to the calculated
average grade to be correct, not one of these blocks could be mined

at & profit with the price of zinc 8 cents higher than at present.
Feglecting the corredtion factor, only bloecks VI, IX, XII, XIII and
XV would pay the expenses of mining, and of these only bloeks XITI
and XV weuld show any real profit.

‘ The above calculations neglect mining dilution, which would lower
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. the grade of ore at least 10% sand probably more » thereby throwing
out blocks VI, XTI AND XII.

Thus the ore reszerves sz tabulated on the genersl plan do not make
an attractive eccnoaie picture. Fdiﬂermﬁre, son e of the blocks are
not there. Rodgers (Bibliograshy, No. 4) states that where drill
records indicate avallebike zinc, it will be found thst wost of it hasg

been mined, an exception being those o bodles high in irom {e.g.

3
a

Blocks IX, X, XI, ®hicH average abcut 26% iron). It is certain that
Block 1 has been mined, and the extensive mine workings extending
beneath Block VI sugpests that this block no longer exigFs. For
Blocks XII,XIV and XV, scme allowance has been made for ore mined,
but experience prompts me to suggest thet guch sllowances are
nearly alweys too small.
. Incidentally, Appalachiarn believes the zginc tellings pond on which

| the Weelz plant is to stert contains 85,000 tens aversging 15% zine,
but Roge~s agsighs: it only 15,000 Tons.

It follows that the 856,000 Tens of ore chown on the general plan
must be radically reduced regardless of whether ghome of the blocks are
aore cr not ore.

Hight there be & moderate-sized operation at higher zinc prices ?

The more promising ore blocks are assembled below:




Hlock Tons ive, & Zn (corrected).
X

p 47500 lQ a

X1 45000 14.8

X1x - 8300 15.5

X11I 12300 17.7

£V 14100 13,7

xv’ 130000 15,8
#H5800 4.4 dverage mining cost:$1.32/ton.

Total costsg20.55/ton ore

2

14.4% x 788 -~ 10.4% recovered,~ 08 lbs. Zn/ton

Frice of Zn to break even - §30.58 =~ 14.7 cents
208

1 Note: Tonnage indlcated by drill holes below lowest underground

working and probably still there.

The Waelz plant will treat about 45, 000 tons per yezr; if the
tellinge pond containg 85,000 tons, total reserves are 340,000
tons and the 1ife of the enterprise would be 7.55 years. Operations
during this 1ife would produce gbout 62,000 tons eof 60% zinc oxide,
Mr, Levereﬁt pointe out in his memoranduxr of August 17, 1883.,
that under certaln favmragqe circumgtances Appalachiar may be able
to repcay 1ts loan from the government, unde the sgreement whereby
the government assumes cost of zine production up to 173 certs per
pound. The company however owes $230,000 To Tennessee Zinc §&90k~
holders and I believe they have incurred further indebtedness.
At & gine price of 1€¢ per lb., snnual operating profit would
be about $140,000 per year, a scant mergin with which to pay off

the debt and provide for contingencies.
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COMCLUSICNE

Certeinly higher-grade ore was mined than that shown for the
reserves remalning. Perhaps undiscovered high-grade ore exists,
but chances for this look slim. Rodgers notes that the size of
zince 0r¢ bodles found and mired hes steadily decreased; the Pesch
Orcherd mine hss been opened and reopened at least three times;
each tlume the fruites of the work were less than those of the pre-
ceding operstion. Hedgers believes the only chsnce for new ore lies
‘In the szall area betweer the Pesch Orchard snd the Lick Log. In
view of the lsrge sreas chown on the general plan that have been
intensively explored by drilling, I em inclined to agres with Rodgers.

To suw up, the PBumpsss Cove oxidized zine deposits would bhe
attractive only under a zinc price nearly double the prevailing one
{10¢ per 1b.). Chances for developing a sulphide mine look none too
good., {ince ore in pla‘e averages probably lees in grade %2an that
in the tailines pond, the cost per pound of zine cannot be lowered
by shifting mining from the pond to the mines, so that prospects for
the current operations look unfsavorable.

g

Berkeley, California Edward Wisser

Eovember £%, 1953
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Photo 1t Northwest slope of Bumpass Cove,showing East
Haptist Hollow manganese mine(near skyline).

Photo ©: Pinnscles of Shady dolomite,east edge of Fowler
open pit.



Photo & Dolomite pimnacle containing suvlphldesiFowler
open pit.

Photo 4% Fowler Open Fit.




Photo B: Peach Orchard Open Pit, looking gast, show~
ing part of main plnnacle.

Photo 8t Peach Orchard Open Plt,showing main pin-
‘ nacle,strinping cut and resnant of overburdeh.




Photo 7t Waelz Plant.

. Photo 8: Waelz Plant.
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