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IN TRODU CTION

The presence of the zinc-lead—copper deposits cn the north slcpe of
Mouht Elelson, Mount McKinley National -Park, Alaska, has been known-for.:.
meny years. The deposites were examined by J. C. Reed, a ‘geologlst of the
United States Geologlicel Survey during the summer of 1931. In the summer

of 1943 the authors and Clyde-Wehrheftig, a geologist of the Geological
Survey, examined the deposits.

ACKNOWLEDGI»ENTS

In 1ite program of inveetigation ef miner&l deposits, the Bureau of
Mines has as its primary objective the more effective utilization of our
mineral resources to the end that they meke the greateat possible contribu-
tion to national security and economy. ~It is the policy of the Bureau to:.
publish  the .facts developed by each project as soon 48 practicable after. . .
its conglusion,  The Mining Branch, Lowell-B: Moon, “chief, conducts prelim- -
inary examinations, perfoms the. actua.l &nvestigativ _",work ,. and prepares

1/ The Burea,u oi‘ Mines w.tll weloome reprintsing of-'thik paper, provided )tha-,,;
following footnote :acknowledgnent ig used; "Reprinted from Bureau of
Mines Report of Investigations 4121."
2/ Mining engineer, Bureau of Minecs, Juneau, Alaska,
Mining engineer, Bureauw of Mines, Juneau, Alaska.
_/ Acting chief, Alaska Division, Burean .of. Mines, Juneesu, Alaska.
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the final report. The Metallurgical Bramch, Oliver C. Ralston y chief, ana-
lyzes samples and performs beneficiation tests.

-+ Particular acimowledgnent 18 due to Heine Kenworthy, who conducted the
Jpeneficiation . tests: under the. supervision of C. Travis Anderson; to Clyde
Wehrahaftig of the Geological Survey, wh completed the geologic and topo-
graphic maps, to Grant Pearson of the Natlonel.Park Service; and to O. M. J
Grant and Mrs.: Frank McGarvey for their assistance cluring the examination.

LOCATIO“I AND ACCESSIBILITY ‘ :

Mount Eielson is in south-central Alaska (fig. 1) and lies within the
boundaries of Mount McKinley National Park. The zinc-lead deposits are lo-
cated at. approximately 65 25} 30m. north latitude a.nd 1500 20' 00" west

lmngitude (figi2)i™ "

.........

........

.......
-----

.......

-----

necessary length. The depos:LtS are 2 m:u.ea south of a point on the highway
that is 70 miles from McKinley Park ra;ilroad station.

No road conhects %he zi.nc-lea;i ;l.eposits with the highway. A tractor
road could be cons’truc’bed. at nominal cost. To obtain favoreble grades, the
road would start from a point approximately 4 miles northedst of Camp Eiel-
son and would be about 5 or 6 miles long. Thorofare River can be crossed
by tractor and trailer on the. ice,:.n -wiritor end by fording in summer. Dur-
ing the wdrmest weather of the -summer ;. haulage would be impeded by high
“water caused by rapid glacier meltd.ng. A tractor road would be sufficient
for small mining end millmg operation y but a large operation would require
a permanenf truck road., . S

PHYSICAL FEATURES AND CLIMATE

Mount Eielson rises just south of thc eastward~-trending depression .
that separates the Alaska Renge proper: from -its nérthern foothill belt.
Although 1t-is jpart of the ronge, it seems somewhat isolated, being set off
by Muldrow Glucier to the vrest and . stream valleys to the north east, and. .
.soutn. : o - B .
: - The- north slope of tho mountain rises stefep}.y frcm 60pper Mountain bar,
« an-.old’ river bench with an ‘average altitude of “5;500:feet (fig. 2). The
mountain is composed. of ‘three heav:Lly glaciated. peaks {altitudes 5,720;
5,861, and 5,602 feet);, which are connectéd -ty ‘an east-west trending knife-
- like ridge. To.the north of -this ridge- two' deeply “incised’ c1rques flanked
by sharp, nagthward trending ridges are major topcgr&phical features.
Grant Creek rises in one of these and Gr&nlte Oreek in th.e other.
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Figure 2. - Mount Eielson and vicinity.
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NOTE: ,

NAMES OF CLAIMS AT TIME OF
EXAMINATION BY REED, USGS.,
1931, SHOWN IN BOLD PRINT.
OTHER KNOWN NAMES OF THE
CLAIMS, BOTH PRIOR TO AND
SINCE 1931, ARE SHOWN IN PAR-
ENTHESES. SINCE 1931 THE MANY]
RELOCATIONS HAVE PROBABLY AL-
TERED POSITIONS AS SHOWN.

Figure 3. - Claim map, Mount Eielson.
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The mineralized zone trends cast-west and extends almost: k.miles slong
the north flank of the mountein immedidtely above and south: of gentle mor-
rainal slopes leading down to the flatse of. the Thorofare River. The claims
lie between altitudes 5 ,300 and L 250 feet.

The deposits are above timber line, which is at about 2,000 feet in
this region. Only e few shrublike willow:and cottonwood trees border Thoro-
fare River and & few of the creeks. All mine timber would have to be brought
from low country 20 miles to the north or west. This could be: ascamplished
with tractor-drawn sleds in winter.

Wa.ter for milling is available. Grant Creek has flowj'ehoﬁghv to.vf‘ur-
nish part of the power for millmg dnring the aummer months

Winters are long and. cold and. summers are moderate. Precipitation is
light, falling mostly as rain during the summer months., McKinley Park sta-
tion has & compareble geographic position. with respect to the Alagke: Range,
and wee.ther statistics gssembled. over 8t period of 7 years a.re ‘as follows:

Maacimnn tempere,ture, d.egrees Fa.hrenheit deevenivines . 80
Minimum temperature, degrecs Fehrenheit .......minus 5k
Avercge number of doys per year- ‘with' témperature ... -
over 70 degrecs Fohrenheit .oeeiavivecssievssees ML
Average number of days per year with: temperature be= .
low 32 degc'ees ‘Fahrenheit * ucodoon-o.obonvoonooovo-‘- 155
Average number of days per year with temperature be-
low O degrées Fohrenhelt ' vievessssessssscsanisny "..52
Average annual meén-tempsrature, degrees Fe vesinves. 28.2°
- Avercge annual snwfall, Inches vicesseavsesssavasse - ~HFD
- Average annual precipitation, inches ...;...‘.......' 1k, 38

The climate, while -rigorous, ould. prove nio. serious hindrance to main-
‘taining year-round underground operetions. Mining by open-cut.methods
would be limited to 8 months a year. Snow is not removed from the park
highway' at present. Because of the low temperatures, snow is’ dry-and
drifts easily so that it is easy to remove 5 put it would. be- very d.ifficult
to keep the highway open.

HISTORY o

- The following historical outling was obteined from 0., M. Grant, of
Fairbanks, Alagkc, who has been familiar with the Mount Elelson district
since its discovery. The first four mining claims were steked by J« B..
and Fannie Quigley in 1920; later that year, two claims were stoked by Big-
low end Perry'.' ~In 1921, 0. M. Gran't ami F G-. Jiles located several claims

. . During subsequent yeors mony claims reverted. 10, the public domain, .

. same have been. restoked with, d:lffoz‘ont boundaries drid different nemes. - The
 clafm map (fig. 3) show both the presert and Former hHades. AS nearly as 1is
kmown, 0. M. Grant, John Anderson, end Mrs. Frank McGarvey, "gll of Feir-
banks, are the present owners.

1748 - '53 "
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. Very 'little devélopment work Has been d.one. ‘i‘here u.re three short
adlts on ithe-Jiledielaim, two of’ which are caved, ‘and. o large numbexr of

_smell prospect .pité’ and open cuta.

There has been no prod.uction from t.he district..
ORE DEPOSITS |
Géliera.l’ Geology " ‘

“

The general geology of the Mount E:Lelson d.istrict has peen: spmarized
by John C. Ree "‘as fellcrvrS‘ R L& i

The most widely distributed rocks of. the district include
‘a thick. seried of thin-bed.ded limestone 3. caJ,careous shale, and
. graywacke of  Paleozoicy probably DeVonian, e.gé These. sedi~
. ments are cut'dy’'a mass of gronodiorite, which. forms most.of
¢ ...Mount Elelson and which was intruded probably in lete Mesozoic
time, The intrusive hos sent a nmltitud.e of d.ikes and sills
into the. aasociated sediments. “:

M&terial given off by thé granod,iorite has permeated the
enclosing sediments -and- selectively i*éplaco& ’chem with minerals
of the epldoté:igroup and to a somewhat lesser extent with ‘sphal-
erite, . galena, ~ehalcopyr:},te, a.nd py‘rite cesees S

An. orevbearaing zone ‘can be dei‘initely traced for abcut L
nmiles aleng.the worth side of’ the granod.iorite megs.. Ita width :
on the .surfass.ig not uniform;" but 148 “thicknéss Ya about 2 000

. feet, Sphalerite -8 -the moBt: sbundant sulphidé and is several
times as sbundant as galena. | Chalcopyrite 1s present in .pinor
guantities. The Bmdll" emount o:f‘ silver in the orc appears to
be irregularly d.istributed. : Cn L :

Al PLLl T

According to Clyd.e Wahrhaftig,_j the- old.ast rocks in' the';‘.icmrby of

: _the ore-deposits .are limestonés’ ‘phyliites, , ahd gﬁartzites _‘th't'have heen

recrystallized, and some of tnem have been intengeiy ‘shésred.  ‘In' places,
the original material has been rcpla.ced in part or wholly by hydrothermally
introduced materisl.

. A large stock of :granodiorite underlioe most of Mount Eieison, .and:
dikes from this stock' have mtruded the se&iments in t"he »v:;ci,n‘ity of, the
o;'e c’xeposita. S : . . .

.'v.‘}-' o

r’ s

b

2/ Read, J. C., THe Mourt, Eielson D_Lstric“t Alaska. Geol. Survey Bull.

849(d),. 1933, p. 831w .. L Ce i

_/ Wahrhaftig, Clyde, Zinc Depoai*bs of ‘the Mount Eielson Distrmt Alaska.

167, S, Geol. Survey Info;m»ion Service Release, Junea 15, 191+h 7 pp.,
maps. T T B A T S o
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i

»Structure B D

On the north: lepe of Mount Eielson R :In the vioinity of the ore d.epos-
its, the sedim.ents genera.uy dip toward the north, looally they have been
contorted. 5 s ,

The general strike of the dikes in the canyon of Grant Creek is. east
and the dip is steep or vertical :

‘ Mineralization

, Shear zones have Been noted. in the vicinity of the zinc-lead. de_posits.
. They appear t0 be earlier than or contemporaneous with the intrusions of

' granodiorite porphyry and quartz-diorite porphyry.. Locally , the shear

- ‘zones have afforded channels, for the -ore~forming fluids_, Other channels

. were afforded by the contacts of the d.ikes with the sedj.ments.

During and after the intrusion o‘f the porphyry d.j.kes s quantit:ies of

- quartz, epidote, and calcite were introduced into the sediments by: hyd.ro-
thermal solutions. Limestone was replaced along contacts and shear zcnes

by hornfels. e

Sphalerite » ga.lena ’ chalcopyrite » and. pyrite replaoed some of tha
hornfels and were deposited along fractures and grain ‘ooundaries of the rock.

A smell emount of supergene alteration has taken place and resulted in
the formation of thin crusts and. stains of secondary zinc ’ lead, 1ron , and
copper m;merals . .

INVESTIGATION BY ‘I'HE ZBU'REAU OF MINES

The Mount Elelson zinc-lea:d. deposits were examined by the Bureau from
July 30, 1943, through August 2k, 1943. Cemp was established at 'the For-
est Service shelter cabin 1 mile west o'f the deposit. H‘he progra.m con-
sisted in cleaning out & large number of trenches, test pits; and open cuts.
Twenty-three channel samples were cut in surface trenches and pits., ‘Three
grab samples were taken from the surface of talus slopes ‘below the outcrops.
(See figs. 4 -and 5.) - These samples were slightly oxidizod,, &@nd oxidation
interfered with the flotation tests that are discussed in the following
chapter, An examination of the. one adit that ig, now opo_r_l ‘4ndicates that
the oxidation is only euperficial. ' o " -

The samples were, ‘sent to a. private firm for analysis, results a.re
shown in the following table., o

1748 -5-
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TABLE 1. - List of channel samples, Grant property, Mt. Eielson District, Alaska, taken by N. M. Mulr,
, mining engineer, Bureau of Mines, August 1943

wWidth .
vein Analysis
sampled,] _ Percent Ounces a ton 4
.Sample| feet | Lead|Zinc| Copper|Gold| Silver| Name of working Location Comments
E-1 3,0 13.85/5.0] 06,15 {0.0 1.70| "Jiles claim |EBast face cut from |Fractured, weathered epi-
. T "Big Cut" north wall in south~|dote with sphalerite and
" erly extension of galena., ‘
o main cut. . '
E-2 2.4 2.08/6.0 | = - { 1.8 do.- Southerly from E-1 |Epidote with some sphaler-
S to south wall of ite and galena.
o easterly extenslon
: I B R . : of cut..
E-3 4,5 |2.60[k.6 | 0,20 |{0.0 | O,7h do.” 13 foet wést frém Hard and tough limestone
, i T S - |face of easterly ex-|and epidote with sphaler-
Lo tension.of cut on  jite and gelena,
S O D] T A = _ ysloping side of - cut.!
E-4 3.0 | 4,30{4, 71 0,25 [.0.0 | 2.00 do.. 113 feet west frem |[Hard and tough epidote
. O T A R S iface of easterly ex-|with considerable galena
: A : tension; northerly |and sphalerite.
10 . from E-1 to 1 foot e :
T R SR S . : 'above floor -of cut.
E-5 5.8 |1.46{4k0 | 0,20 |0,0:| L.3L4 do. - 116 feet west from Epidote and altered broken
o I T IR S ' x easterly fece on limestone with scme galena
, _ jwell of cut:2 feet |and sphalerite.
R Ll _ ‘ above floor.
E-6 2,0 | 4.68[7.5 ; 040 [0.0° | 2.1k do. Southerly from E-5, |Weathered, altered lime-
SR Coge R ; ' 5 fect above~floor gtone and epidote with
o R cut. sphalerite.and galena,
BE-7 12,5 [ 1.97(3.64 =" | - | 1.80" do. From 2.0 feet south |5 feet of sample carries
h i : : of south wall of most of the sulfides 7.5
easterly extension |feet of sample with scat-
to gsouth end of E-5,tered sulfldes.-
taken 1.5 feet above
floor of cut. '
' Continued ~--
1748 - 6 -
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TABLE 1, - List of channel samples, Grant property, Mt, Eielson District, Aleska, teken by N, M, Muir,
mining engineer, Bureau of Mines, August 1943 (conﬁ’a.. )

5:00

{Gulech No. 4 or

Bottom Cut 80

, ~Jout.
1feet southeast.. .

E-13 in bottom of

N
Width
vein Analysis - e
sempled, Percent Ounces & ton ' o
Semple| feet |Lead|Zinc|Copper [Gold| Silver|Neme of working Location ] " Comments =
E-8 1.5 |3.74 4.20 - - 1.42 |Dee claim, Lakeq5 feet-east of dis-: C_hip ,ﬁainpl:e along cutc‘rdp.
IR | o © 7 |view Cut.,t jcovery monument. S '
E-9. 1.5 |5.8215.40 - - 1.70 Jiles claim in |Cut No: 2 is on line Altered Jmaterial with gale-
' Blackémith Shop of ridge sample from na ‘and Ephalerite. L
| ‘Giilch, No. 2. lthe facey = v LA T
( : '. -_ eut. R .
E-10 . k0 12,8394 0,25 [0.0 1.50° Blat_:ksm:_tth Shop {10 feet 'below sur—- ; Limeétone with ,sphalerite,
- * : : : 1Guilel, “Large ,face. o . ' galena, and. chalcopyrite.
- e No. L cut is - o : il
near top of
ridge, east :
| I R T R i |sidé of Gulch, s ol
E-11 | 6.0 {1.1%}5.76 - - C.6h |Weet side B, S. ‘;Badly broken forma—-ﬁ Epidote, limestone,ﬂ g
. ' R Gulch Top cut. ijtion, sample across galeno., and spha.’l,erfte.
e : AP R f : o ' appare;lt ‘width,
E-12 L.,5 13%.,20{5.30} 0.20 {0,0 1,3 |Bast side B. S, [North side of cut Hard and altered epidote
: Gulch No, 4 or [from epidote ba.nd jend liméstone with limo-
Bottom Cut 80 mortherly. - linite,. spha.lerite , and. gale-
|feet southeast : _n,ag, v AR ‘
, B - lof forge. H - ‘
E-13 2.7 l.25/2.42} 0.15 '{0.0 0.22 |East side B. S. [Northerly from E-12, Very hard epiﬁote a.nd. lim,e-
: LI : " |Gulch No, % or -§{ "7 ¢ ' stone., o
Bottom Cut 80 el
1feet southeast
R e R o dof forgéa st L L o e e -
“B-1h 5.0 |k4.10 0.25- 0.0 | 1.62 |Eest side B. S 1Vortheaéterly‘ from {Hard, blocky, epidotized

‘|1imestone, considerable
‘| galena and sphalerite,

1748
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TABLE l. - List of chennel samples, Grant property, Mt, Eielson District, Alaskalrtaken by N. M. Muir,
" mining engineer, Bureau of Mines, August 1943 (Cont'd )

wWidth :
vein Analysis :
sampled, Percent Ounces a ton Lo
Sample| feet ILead|Zinc|Copper|Gold :Silver|Name of working Location Comments
E-15 2.0 12,80{2.63] =~ - | 0,22 |Venora Discovery] Face cut. Chipped sample, limestone
' ' Cut.. - - and epodite, with sphaler-
- : Coe i ' : : o o e ite erd galena. - - v
E-16 4,0 {3,22/6.90} 0.35 | 0.0 2,62 |{Venora No. 2 Cutl Lowor face of cut. | Hard and altered limestone
S ‘ { and epldote with consider-
: o o | able gelena and sphaleritel,”
E-17 2.0 (4,68]6.36] 1.15 {0.0 2.20 iGrant Creek, Bva| Face of north or | Limestone with epidote &nd
35 0 - : e : - { . |Cut No, l-a. {a) cut, 8 feet in ! cherite, containing consid-
: and l‘foot-above erable galena, sphalerite,
: ' . 1 floor, and chalcopyrite.
E-18 3,1 15,00{4.901 0,90 10,015! 9,80 {Grant Creek, Eva| Face between (a) | Hard, silieified limeétone
‘ v Cut ‘No. 1-b. " !and (b) cuts. and epidote with consider-
: L IR able galena and sphalerite.
E-19 3.8 |7.0016.60}] 0.35 0.0 1.30 !Graent Creck, Eva|Face, north section|Limestone with some epidote
: ' Cut No..1-b. of cut. and eppreclable amounts of
i St galens and sphalerites -
E-20. 9.0 |2.60;3.00 - - 1.20 {Grant Creek, Cut Frcm south;end of- |Limestone and epidotized: *
Noe 35 1.0 cut northerly for |limestone with sparse gale-
third cut below 9 Q feet, na sphalerite.
grassy benchs S e S
E-21 7.8 |7.18{7.20 - - 1:66 |Grant Creek, Eva From 8 feet north Limsstone and epiddte with -
- Cut No. 3. of E-20; northerly |some gocd galena and sphal-
: R PR s : for 7. 8 feet, fertte, .
E-22 2.5 17.35{8.99 - - 7| 0.62 IGrant Creek, Eva|Semple cut aleng Soft and hard: llmestone
o ' : ‘ ' HCut No. 2. bedding for 8 feet,|with epidote and consider-
o able good galena and sphal-
erite. e
Continued --
1748 : . - S « 4 : S
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TABLE 1. - List of ohannel samples, Grant propertyL Mt Eielson Distric.t A Alaska, taken by N. h&. Muir,
mining engineex;, Bureau -of Mines,. Au@m& 19h5 (cont*d.7

17#8

<L !
width | . AR
vein 4 - . Analysis = B Y
i sampled;| -- - Percent ~ |Ounces & ton| | e SR e
Semple| feet :]Lead|Zinc|Copper|Gold | Silver Name of working . Location - Comments -
E-23 Grab 5 l+0 5.;50 0.45 {0,0 1,26 [Lillian:cleim, |Greb of ‘chipped and Representative of 8ix
4 -1 | Big Cliff on picked ore on north: Btringers ranging from 2
1 | vest side Grant|sids of cliff. """} inches to 10 inches in
S AN N . | Creek, ; ¢ width.
E-24 Grab |6.80}8,70; 1,40 0.0 2,00 {Lillian Claim, Greb of chipped. a.nd,} Représents about 2 feet of
i 4T ! T |Big Cliff on  |picked ore on south minera.lization.
_ e . | west side -Grantside of cliff along’| -
B I | Créek., "fault" ravine. S S
E-25 3.7 14.16}5.86) - - - | O:ke |Wolf Claim, Cut|Face of cut near _ Hard, blocky : limestone
* oep U “ 1| Noi 1, near bottom.: | with:some good ' galana and.
_ " {mouth Gr&rxt s sphalerite. L
'i ST E -~ i ' . |Creek Canyon. B : &
E-26 | Greb {5.09!5.20| 0.35 [0.0:;l 1,50 | Talus slope Taken from an area Grab of picked and :chipped
R D L i 'l east Blacksmith|250 feet along the | samples weighing 65 pounds.
Shop Gulch. slope aeross a width|
B _ from 10 to: 20 feet, | .
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- BENEFICIATION TESTS X
During the Bureau's‘examinaﬁiqn, 26 samples were,t&kén. Eighteen sam-
ples, containing over 7 vercent of combined lead and zinc, were composited

for the metallurgical work. The tests described in the following paragraphs
were conducted in the Bureau's laboratories in Rolla, Mo.

Physical Character

The ore consisted of galena and sph&lerite asBociated with the gangue
minerals epidote, calcite, and quartz: 1n»smaller gmouritd. Cerussite, iron,
oxide; smithsonite, siderite, and chalcapyrite &lso were present in small
quantities. The calcite appeered to be an alteratiom.product of the epidote.
Water-soluble salts giving an affirmative test for sulfate and calcium iona
were present. : , ;

The sulfides were closely associated and disseminated throughout the
sample. The epldote was often cut by veinlets of galena approximately 80
microns in width. Microscopic examination of washed screen fractions .showed
that about 75 percent of the sulfides were free in the 65- to 100-mesh range,
about 90 percent in the lOO— to 150-mesh range, and about 95 percent ip the
150- to 200-mesh range.

Chemical Character

. The chemical analysis of- the composite of samples E—l, E-e, E-3, E-4,
E-6 E-8, E-12, E B-1k, BE-16, E-l?, E-18,. E-l9, and E-2l through E-26 was as
follows: T

Analysie,gggrcent R ;
b 1 Zn___ T T
Total Nonsulfide | Total | Nonsulfide Cu ; Fe.:| Insol.
L,22 1.27 i 5.27 0.37 “10.%36 | 7. 30‘ 69.5

‘Treatment Procedure

l. Selective.flotation.
2. Bulk flotaﬁion.

Selective Flotation _ N o Sy

Flotatlion tests were made- ‘to concentrate the lead and:then the zinc by
differentianl flotation. No treatment method was found that ‘would give satis-
factory results. Apparently, the film of oxidation prodpcts pregent; on near-
1y all of the galena particles prGVented them from floating with the{eharac—
teristic ease of clean galena. These tests were made on minus lOOamash pulps.

. b
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Bulk Flotation

Several flotation tests were made at 65—mesh, in which the Suifides
were floated and cleaned in bulk. Varied treatments vere then tried to sep-
arate the lead aend zinc minersls. The use of- zinc depressants was not suc-
cessful. Regrinding the bulk concentrate to minus 325-mesh before adding
zinc depressants gave only slightly better results. Tests to depress the
lead and float the zinc from the bulk concentrate gave somewhat bettér re-
sults, but gradcs and recoverles were lower than in cammercial. practice.

The lead was casier to deopress at coarse sizes, as separation @epended on
the presence or formation of en oxide film on the galena surfaces. A coarse
grind, however, wes disadvantageous because bf: locked lead and zinc mineral
perticles. Potessium dichromate was used as: the lead depressant; and Amer-
lcan Cyenemid reagent A33 added to the effectiveness of the dichromate. A
typical batch flotation test is shown in detail below.

A charge of the composite sample of the ore crushed through 20~mesh was
ground wet in stages to minus 65-mesh in & pebble mill. The thickened pulp
was conditioned im a subaerated mechanical-type flotation cell diluted to a
density of 25 percent solids with grind water, and the sulfides. ‘were floated.
The sulfide rougher concentrate was cleaned three times and then subJected
to a series of three lead-depressing treatments. The rougher tailing was
sulfidized in an attempt to float the cerussite remeining after. removal of
the sulfides fram the pulp. Zoolite-softened water was used for grinding
and flotation. The results are as follows: - v

Analysls, percent T Pércent of total
Weight, Non- " Nom- | . |

Product percenti Total|sulfide| Zn | .Cu |Total sulfide " Zn | Cu
Sulfide lead L ~ R

concentrate . 5.20| 41,9 2.45 12,5 11.73 51.o’¢ 8.2 | 2.4 23.2
Oxide lead con- ' . ! T &

centrate .... 1.82|20.2 | 17.4 | 2.60{0.82! 8.6 20.5 | .9 3.8
Zinc concen-~ S .

trate ceve.s, 8.08/ 5.90{ 1.15 {k9.511.78! 11.2|" 6.0 | 76.5| 37.0
Sulfide mid~ B ' e '

dling «vse... | 11.02] 5,76 4,02 | 2.25] .88} 14.8! 28,7 | 4.8 25.0
Oxide lead mid- | SRR R TS SV DA

A1ing ceceee. 3.64! 3,23 3,20 O7{ M4Op 2,70 TS5 . 3.8
Telling «e.eeae| 70.24 71 6l +35{ 041 11.,7i 29.1.| b 7.2
Calculated head| 100.00{ k.27 1.55 ! 5.23] 0,39 1100.0 _100.0 {100,0[100.0
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" Operating. data 3

Reagents

§d&ﬂasgpbrLt§nﬁof ore '
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The telling contained 0,30 percent of nonsulfide zinc. Sulfidization
recovered only a smoll emount of leed in a low-grade concentrate. The
grade could bo raised by more cleanings, but increased recovery was not ob-
tained by the use of more sodium sulfide. The sulfide middling contained
much true middling and should be reground in a continuous circuit. Combin-
ing the oxide and sulfide lead concentrates would result in & product recov-
ering 59.6 percent of the lead and containing 36.3 percent lead, 9.9 percent

! zinc, 1.49 percent copper, and 6,33 percent nomsulfide lead.

Summarz

Due prineipally to locking and oxidation, this ore did not respond
satisfactorily to concentration., The load concentrate contained 36.3 percent
lead and 9.9 percent zinc with a recovery of 59.6 percent of the lead.: The
zinc concentrete contained 49.5 percent zinc cnd 5.9 percent lead with reocov-
ery of 76.5 percent of the zinc. :
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