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Figure 1- Index map of south central Alaska showing location of
Sheep Mountain
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~7~~ GYPSUM GULCH
t

IYELLOW

~

Figure - 4 Panorama of gypsiferouB areA on Sheep Mountain showing Gypsum

and Yellow Jacket Gulches.





1I1tbl.n t.be IJ4Ppcd """" foh" t'Jlfe aM b:Moo "" .... 1.1~ _i ~,
_ 1lI"'..w.~ 10 color. are ...U , nth _ of t'Jlf

l'BIljl;I.ng trt:m _ral :1nebetJ to -"", than 20 feet. thick M:I _ of

brGcc1a ... mch lllI tens of foot. thick.

The tutt. aro well c"","olida , 0CZlp<1Ct end 10 purl. it not. whollJ,

""ter~. Thie,y consist of roe: and m1neral trl1l!JllB • <IlIbod<led in lln

apllllb1t1c matr1>t. The rook fr~ ore ._~ M:l881te and <11_.
The _ ......... _oJ. conot1tllllat.e ...... quartz, plagioclaBe feJdspar

ranglllll in cCJ:lllOSition 1'rom ""de'" oe to lahr..&rite, cblorite and eer­

perrt.1ne lllinerals. The latter two lIl1norola haw rapJacocl all tile

Cll'igl.nal. f ..........I1'881... lliinorale lItId the aphan1tic matrix. Some of the

reldepar has been~ to an aggregate of albit., olino te on1

pre/lllit.. 'I'lIl:a ....... or oalc1te. lo<lIIl eecanrlar¥ qaart. on1 d1JIeOlldnate4

p,yrot<l ..... not. 1IlICQl8CI1 in th.... rocloo.

A r"" tldn _ at b1ack cart>onaceollll eha1e on1 turt.- OIIlldztCll8

11ft 1o...uJ,y intereelcf;cd with beds ot turf. A!!!W?~ tlJD .hllle ....

tIltllll4n8d b;y Dr. fang-oCbien Yen. Ha reports t t it 10 ry dollAr to

an unI...cr1bod eped.G. 1'rom \he l..orr.I.aon fOrlllation of northern J..cat.sna

and 10 much more ll. J¥ to be of Jlfra!lsio than of cret.ceoas age.

~ of breccio >d.tIdn the ........ ..... abun;lant than lqeru of

tuft and _ot of ane;ular fl'llG"cnta of porphJr1t1. baBalt and llIl<Iec

1'rafpoants set in 4 f1ne-grll1nod groun<Il;lo8s that i. lorgely chlor1tio.

Tbe trSC)ll8llts vor,y in size frog ooV'8ral 100h.. to """'" than " foot 10

diameter.
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The _ part. of tho~ volcani hi tlle .c:.oppel! .......~

of at.~ llft81'a1 lmrldred. feet of !re L, G!"'sn1ah-grllf to b14ck •

IIld aoIeeit.ea. 1.olrt of the =a ll1'8 aphanitic. "t"" arc porphyrJ.t1.e

lIl¥I aooe are ~.Jt>;\d.J. The ~nocryats lU'8 usualJ,y labr" orite lIl¥I

t.bo 1lIl\Ygdu1aa OOOl8iBt ot lit<, calel.ts, end qtmrtz.

'11l0 presence of seoon<laI7 m1mlralJl such "" chlorite, clinozo1sits

.p1.dote, prehn1to, and veri_ s !.ina Ja1nera1Jl iDd1cat.ss the tl:lt

IlIll1 b1'eoc1Ba b&w underb'Ono mUd taI:>orpb1sI;o cl.j,)lt be ca.l.la1 _on
st<ln0s. 11".....1' 10 thie report tho t1mn "grsolUltcoe" is rC3ttietsd to

phases ot thc no1cllhic 1'OOks that tin.. bee.~ JDOrs h1tsnseJ,v sl!>erst\ to

chlont.....,,"'t. sp.idote rich roclla 10 the Vicl.n1· of the dspoeite.

~tl@mt4on,
The _ 10 which the 1'oJ.csnio rocl<a tin.... been altersll to gresnstons,

qWl1'tz-.o1ts 1"OCk, and g,psiferoue rock lie. Il1thin the d1'a1nse arso.

ot ll;ypsum and Yellow JllCkAlt ~oslaI. n SJ<t9hds nortll'a:n'd i'raa the raNrss

fault noar the sO\lth b&ae of tile lllOWltsin and crose.. the Cl'9lIt of

1lllWIta1n nser the h._ors of the _100. no _ trcm the air U ill_ant 0I:l part. of the north slops ut the mounts1n. The _; •

whiW, IlIll1 red oo1Drs of the rocks an1 taluo Il1th1n the """e ateDd 10

atr.l.Icl.ng coatrsst to tile nsutrsJ. m- of the tuffe, br..- and t1Dl:a.

Gr!Mlnst.cpa

lll'ecatoos 0QIiIrias8 _ of the 1"OCk 10 the __ of alt._on.

U 10 a light to dark green1sh-gra;y, fl.rlo..6raine< rook whiob~e_ relic textures of tile perent volGanioe. In....,., JWulDl alt.....at1q)
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has 80 absc>J1'$l. al'ifl1nal tm_ tbcl. 11. 1a d1ff1cult- 01' Ir,pooldbJ.e to

dotOrm1ne 1I1l>h aerta1nt7 the ....ture ot the or:lg!n4l rock.

S....INl"1tJ.saticn and elIlorttiza. on wore the pr1na:I.plo ptoCeseea

ate, cllnoeo151te, albite,

am prehmte hIml tormed at the expense or orig1nal plllgl.ool.ell teldltpar.

Chlortte """""'Il1 "",;:pr1sos .. i'J' part 0 ths tlne-tl'"llined =l.r.1.x in

1'Ih1clI tr~. the Ill1nDrsh p w:ed bl' 5 sur1t1>Ot1 :mdl~

badl¥ altered am tr"etured or:lf';l.nal l.lIbrador1to """ be<ldad. 1'1ro:ool.

~ bave b-. l.ar&eJ;f altered to chlorit.. the llllXtr.1.x

bot_"" JIlinc'al ~aina am canpeo1~.~ 10 .. .l'1no1¥ cryatalloblast1c,

.lII:l1-opaque CUll, cClllj)OBad .'Deut1.11y ~ ep1Jet. , leUOCZ!llle, llOIO!I iron

lIXide $ld p1'Obob1¥ SQIIO t1ne qlW'ts ord/ar teldspor. :Ib..... developed

apIlene 18 ll<lClllOnly in tho to"" or ...n-opaque <>lmJters whioh are cootad

l\1leu_e. :i_raJ. spocimons .l.l11iatrate the part~ or COIlPle.s

J'<'I"!........,¢ or ol1Y1ne pbeDocrt:>ts by N1'ptltlt.1lIe III1nera13. The field oM

petrogapb1Cl ev1denoo .trt1ll81¥ lIuggosts t.IleIIe roela! ...... or:le;lMlly nowa

ot olivine bMalt..

NlIClel'<>t18 small podlI llJld Dtrinf'J'ra or gws... 1ntr1oa~ oat. IIIl4b at

IOlID;r ot the~ tol.low joints and ehoare WIdell, eJalg wil.h a p&lla

0I00\llJt ~ aliOken8i<l1ng lllld fracturing, are J)l'Q!l1n_ teatura of thoo

__• ..sathe 8U1'1'"""" ot the rock are etllinad with l1l'jlt to

dark =-own Umon1te.
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!>!k..,

.t :large IIU<Iber or tu.Cl.c dilals ct"- the "'" :rt.onG. W>st of the cl1kBe

..... obIlerved along Yelloor Jacket. lJ7psuIl ~k.s. The full ext of

the d1k88 1'IU'eJ¥ trnc it is believed trot _ or tbem ere

oant1mlr> IIC1'08s the di11d t t osporat,es the ",,0 ks. At loost

sneral d1kIU _ the fmlS1I81'OUIJ depooits "hila otbars, ill P3"~, bor<ler

the dopoaits.

TIle d1J<es trend northoast, IlDi dip ')CP to 61' tel be noli.. A tf1't/

cl1kBe dip to the south. ~ or the d1loos ill and 1eJ.J.mr Jaokot

QuJ.cbee .... Jaee than 30 teet. thick but 00: r b:OOI O<lV1lI'al • to

re tbKI 1.60 !lI<rt. 1ft t.Id.clmeJ;a. 10Cl1l.l,r Ul8;- are 80 oJ.coeJ,y opeoed t>8

to ca1IIt1tuu iW<a ewsma lIS lIIlIOh &II 300 1'I1d8.

The d1looa ... us"eJll 1"lcn101~to k aDd of basalt. c ca:>pc>-

81,tj"". Fsir.!J' tree pbllllC>Cl.lPto or labradorite end 1ft J.ae:r lll'l<l\ltlt

P1""'*'8 end oJ.11'1ne 8Z'O 0"11"",11 oet 1ft t1ne-grs1no<1 chloritic gro1>lld-

...... LocaJ.:Q'the dikes conto1n allundant Brl' quartz. Loot of the

pIlel\OCl'i8tli. though~ ""ll~d. are badJ¥ traotll:led. 1ocaJJ;r,

...- of tile laIlredor1te 18 altered t.o cl1Jlozo:l.dte end unIotam1nod

cariJoDIIte lII1n8rGl. SaIJO >'1"'"'''' phen~8 are repla¢ed ~ ch3Dritc

and ........!J' ep:ldote. loCall,;v pyr:l.te :Is ent 1ft abuD:lanoe. Small. eIIOUIrt.e

or ""'Bl'lt1te am IIp&t1.te are aloo preeont in part. or tI dike rook.

Q!!!ll'!:...... dM!~

A qlm't......er:l.c1te rock 1lI one or the "U.....at10l1 pl'<>ducta ot the

.",lcanic roclcll. It 18 1nf.1Joat<; _ .ith gyps 10 the l!YP8"'" d8pcBit..

In places the volcanic roclcII oro aX orecl "'''011 t.o 'luartz-saricite rock

7
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FIGURE - 5 Photogra.ph showing dikes, gypsiferous rock,

and greenstone in Gypsum Gulch. d - dike,

G - gyps1ferous rock, g - greenstone





G;a>S£eroup rock

~ rvbk 0CDpl'1.... the bli1k of tile orea.S mapped (;

cIopoe1te. It aloe> 00"",," as _"er, scatte ' ......... 111 the gre_.
'Dlo OOIipOs1t1on oJ: tile BYP81rorono rock is CCIIlplex arJ1 variable. Querts

eel gpIRllIl ..... ;It.a lllOot sbundant m1nor:ll conaU,t ent.e. tdlIoralo of

the kaolln1te l\1"OUP oBi elllD1te ere usuaJJ.v lIl" • U"""ite ODd

lID1dent.1t1ec! ",llon-groen ooet.1nll at.a1n :local areao or gypeit_ roel<.

TIle plat,. structUI'O ot tile queft.z-eeric1!.s rock 13 cleo mdsnt 1n ."""

~ or tile gypail'erous rock.

/,t the surr""" tile ~erotl8 rock is porous ani f'r~ or

~. Ileneatb tile eurta... it is more caupa.ot. TIIo rocl< oont<let.

:1arf.eJ3 c.r two 1nt.imatel3 Ill_ C<IIlp<lIl<llIt, white 1'1ne-grsined 8:l'P"'D

and, tor :lack ot a blrt.te1' _. alt.erecl rock. The &flIllUlll """"" 1I3 blebe

8IIll1negulal' stringers -t.izle oBi cMOJlt.1ng tocal:.ller~. of

aJUIed rook. It is .ott. _1YO ani usuaJ.lo' contll:1n8 :r:1ne-sra1l1e<l

'"'"4.... quart.. ani largur ail1oeoua f'r~nte. Good orees fiber V01n

etnct1l1"8 :is rare. Alun1tO ani _ ot I'J't'1te, up to lis at an inch

1n di_er. are ocoas1<ltl8lJ.T J'l"Il8ont.

for oriptin. _ th. ali.ered rook cClllJlClD'lDt. aq be'din-dec!

into IisIJt _ or \an YlU'1oty ani a daI1, _ y. Th.... ooWs

oc>oblDlld witll til. wllite (1'Ill'lll,y p1nk) &l'J'SUlll and broan em yellClri.gra...

etaiIw gt... the ON a .IIOttlecl appearanoo •

. Tba~ f!1'8¥ or tan alt rock is .jad, or 1n OPPCArllllCO to tile

quart_r:l.o.ite rock. but is I18UI1lJ,y eotter and dirterant 1n m1nOjl'alogy.

1IIa _oty of the altered rock is largel,y _uree of f1ne-gndned

9
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Table 1. ;ater~ 0 ~ ~ llaw JaeJ<ut. ~1l'lJ:s

(Parl.a pol' IIl1.Uim)

D:P:>1IIl Creek Yellaw Jncket CNek

Sl.l1ca (~) 73 78

I""" (Fe) 0.54 ;3.7
ppt ,. - 54

Calc1... (Ca) ;3~ 372

~51111l (~8) 25.9

~- (304) 28.20 2ll6o

O\l.lmlcln (CL) 5.5 3.0

3peal.t\.c comuatanee
(KxlO6 t 2SC.) 3Wl 3810

PH 'S 2.11

"1rl eddiU to the e",","tUGlIts reported bore lIPp8arI to
• 0CltIIlid0ra ld _t of a)IlJ'd_. in .h creelm. 110

~MUono ....... lIQIIIe far aod1un or pota8sium.

II
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E;l'PlIUe_ rock tr~~ Cl'Qll leaa th<ln an 1noh to a 1bot or

mara in~rl 3 to 10 in_ be1ng about aVGl"llt;e. It in 000l'S61' in

ita 1..-.. po1'lJ.on, neal" ita top a l'<lJ.~ ot i:l.ne-gral.ned, nd

aazdstale ..... PnJll8\t. Por tis moet pa1't the oong1omeJ'ate in horizontall,y

bedded, bllt beda dipping 250 to 4(f' eollt~ a.... elso _ent.

Tha oone;Joamoate is believed t have been deposited when lqpsui:l end

Iellmr Jaclart C....eka w.re d.....d lJ.; a glao1er 10 the Latanuske Valley.

The dippl,ng~ BppaI'8nt1¥ l"8pI'8aant doltaic deposition. Tho sed1l!lant.

were later oeD*lted >Ii c;yp6ll1ll end iron oxld. that ......e oanied in solll-

t.1on by tlw oreelm.

Stnu;ture

In gonSl'Bl, the voloen1e rooks oOlllp1'18l.ng Sheep l:oantein lltnke a

tew degrees seat or -at or north end 1>4...... te1l"1¥ unitorm dip ot about;

'J(P to >y::I' to the eaat. ~:r1ng is obecure and attitudes .... ditficult

to cIetertl1ne with1n tha of greemtcoe. TbaI'8 in 80lIlll evidence

h_r for local !'oVe al 10 dip net of Gypsun Creak 80 that thi oreek

toUowe approxlmate1¥ tt. oroat of en anticlln••

The 1aree rewrea f811lt ahoom 10 I'l.gure 2 cut. the entire area mapped.

It t_ opprmd moto1¥ parallsl to the front r tho lIlOUlltain end dips

lltoepJ7 northward. The soIlthern a1<lo 1.0 d_brown. Ccmpor1a<ln or tha

aeqwmcoa of roeka north ""d sollth ot the taUt SUIlu'"Ellt8 a ... 01__aal

displa_t of about l500 fect.

The fault 1a boat exposed on the east .ide of Y. .JMi<et Cu.lcb.

The.... it lltrike8 N. /:IP E. end dips 'r.t" north, torting a steep .carp a8

much as 100 to.t hl.gb. (See Figure.ll S end 9.) Near the fault. the TOlcan1c
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J.:uch of the gypaiterous rook of the deposito li•• beneath talus

several t.et to 10 or lIlOre teet thick. 'ihere the talus is .everal feet

thick it cons1ete largelJ of .mall angular greenston. trBjJllllllte 1n ita

upper part and l.a1era ot ver.!.-eolored~ and /l,\'P811'el"OWl rock trlljpllllta,

that """ otten bonded 1n texture and oolor, in ts lom>r part. The lack

of greenstone traouents 1n the lower part suggent. the lo,yurs tomed b7

rr_taUen of underJ<linl: tl)'pS1feroua rock and mavoment do",,,,lope.

'1b1n, D81TOII spaced .ton. etrip"" are DOt lJIl.......", an the .urtoce of the

taluo.

P91'lllltrost '"'" reacbed 7~ !eet Yert10alJy helow ground surface 1n

the fooo of the open-out on il_posit 2 and 61 teet vwticall.Y below ground

9ll1'face 1n the tace of tho open-cuI; en the .est elope of De~t 1.

no. 1

'1'lI1s depoe1t i8 en the cre8t or the ridge bet.ween G1Jl8Um and Ie1lolr

J8ck9t Creelat, largely bet-. 4400 and 4600 feet 1n elevat1on. '!'be

depoe1.t i. oaoplotely 9llOloaed by 6l""'netone.

The nort"',esl>Cm part of tho deposit " ... mapped as tl)'pS feroue rock

COl1t«1n1rtt -U greenston. """."". Th.... mas... aro eet1me.ted to ......

priD. 50 to 60 p8X'C<lnt of thie erea and lO or tho r_
'
....r of the

depoe1t. ~ 6 .heMs t1¢nal greenstone poda 1n tho northern part of

the ~1t.

An irregular mase of quart......er1c1te rock, about 100 feet long arYl

35 teet w:l.da, 11"" bet.ween the e;lP:rl.ferous rock end the S1ll"l'01JIld1n

greenstone at too oouth .id" ot tho dopoeit.



Figure - 0 Photogra.ph showing greenstone pods in

northern part of Deposit No.1. G ­

gypsiferous rock, g - greenstone.



Figure - 7 .Photograph showing dike cutting gypsif'erous

roek and pods of' greenstone in Deposit No.1.

d - dike, g - greenstone, G - gypsif'erous

rock



Qle or the d1lc85 cutt.1ng t.lIe eno'oe1ng g!'IMlFUltone ... tracoablo into

and tbrougll """1. or the deposit. 'rhe dl.ke aloo cuts .everal sreen8t<lne

pods ld.tlUn the depoait. It i. badlY lree.thtlred and ll=nitio otained at

the aurr""". The oont ct between it and the llYPeiferous rock is very

sharp. I'1gura 7 shows the relationships or tho dike.

Tha contact _""Sll the ore aod the gteen5tone at ths north end or

the deposit is conceal.sd by thick talus. It 1s poasl.bla t.hnt tho depoeit

extends a~ dist.nnoe nortlnrerd under this cover. l!owlner. a short di...

tance north or the capped oontact ~Olle is Im""n to underJio tho

talus.

No. ~

llopoodt. 2. 3. 4. aDd 5 (l'1gures :3 and Il) coq>rLso a disoootinllWB

aoos of Ole roughly 2400 reet lang BIJi 700 !bet wide on the _ side or

YellDw JacIcet lJulch.

ilopoait 2 18 near the northwest ond or th1a .oDS. It dl'oaaes & apor_on alevati0D8 of about 4500 feet BIJi 4h4tJ feet. In outcrop it 18

about 300 reut l.oog BIJi 100 to 200 teut wide. Parta or tho depooit are

oovorod with talus and sail creep as IIlUCh as a feat thick. 'rhe oat.....

of the bedrock and the poo1tiOIlB ot contact. I'Iere determined bT d.iMlJlll

pito.

At the east nde _ at tho west side or Dopoeit 2 t gypeifer<>Wl

rook gndoa into quortz-serio1te rock which contains sano QP8Ul:l. The

relation butween the traco. ot the contact. butween the lll'P'I1teroua rock

and the quartz-eoricite rock and tho attitude or laTered w1ceni. rock8

a tew hundred tout north. suWsts that quartz-sericite rock .in part

16



Figure - e Photograph showing location ot Deposits Nos. 2, 3(in part), 4, end 0

on east aide ot Yellow Jacket Gulch.



ot

alt d1kll which . ps to

depoDi1. in boundod on

to",", the hotten an:! the root 0 Deposit «.

the north foms the southeastern oundllry. r

the north and aout by bl'8"natone.

lleposit 2 appears to contain the least m&ber of pods j u ...,~,_.

greenstone. ,l>od¥ ot porpl\\T1Uc basalt 50 teet long ond 2(,

18 ex,<>sed noar t.he cent.cr ~t the ieposit. .lhe baBcl.t eh

dance ot alteration nlthoue) it is veined by severlU ntr1nec

Its contact with Q'PBiteroU3 roc!. i. sharp end =ked by" .:in

c:wy and D'I"'=.

1,0• .3

,

t

,

neath t

llepoait .3 in southea.st of 'lOsit 2; the ad.,.',....'

by n larGe nrea of thick t ':.IS. Ilpparently, t ') {;eolo

is MOler to tJ'tat on either side o! it.

In c:aJ.cnJi"ltine t0Jlll8.&6, tho de osit ~ as diviJ.ed. int _ fOU1'

b~ c, and d. The", are sho=nt in F:!gtL1"tI 3. ~ 11 fCi1l1' pa.rl:s .are c",..,r.
with talus, part (a) be1nt seporatcd rroc. the romainder of the de: it by

a fo1rlY lnree area ot thiCK tal"". The 1. 1us over the .... s1nder of 1.

deposit averages about tnree teet in thiel\.!. as clnl.1 by pero13te.:'lt tr ct'...~

tho urulerly:1ne gcolozy ,,,,s capped. l1"""""r, it ohoul<! be pointed ow; t~",t

duo to this talus t ,e de;JOS1t, in p~, could not be ppuil QS accur t

411 Jcposit. 1 an<! 2.

Graonstone ,,,,,,,.,,, 111thin the deposit consist lareeJ,y of altered tUltS.

Clq QIll:\ qunrtz-sericit< roc" are c.sjor constituent of the doposJ. •
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Figure ~ Photograph ShOVl!ng Deposits 4 and 5. The white areas

within the deposits are gypsif'erous rock. g - greenstone

pod in Deposit 4.



Tho east and weot. eid.. or th" <Iepoait ~ eovored bT thiel, tlllu3.

Ite north end eo ,th eides e:re 1x>l:<larc<1 try tone. 'The _:!tone to

the north COIllId.ete or a green, tI.ne- po'nll<l, r, _ t.U'er:: IS elta."""'.ld tuft.

For deecription the depoo1t 18 "v.tt: .into Illl , r Qll(\ 1D::Ier ;>art.

The loMr part CO" aJ.na AllUlflto oo:l.o o,r greo .tono and quart..... r:l.c.1te

rock. 1'1: upper pert or tho "opos1t '-" covere<l nth a th1n tI1llJa end

tba under~ e;;ps11'ero rock 18 cIiltOll"8llt. trr:m .!!at observed atsor.'·oro.

It oppeers to cont.dn oonsi 11b.le c1a¥ end ....u lllI<lIlll,O or quartz all«

alunite, but the dBrk IJl'OY .illoeous!rSfJ s in the m ,f ro"" rOC"

01' the other deposite io aboeat,

No. 6

!lopo<J1t 6 ie tohe lWl8 1Jest deposl.t mapped in <Ietoll but it .1e the

moet aocosaibIe or the o:1x depoel.te. T/18 clepo3it toms ap))l'Ql<lJaateJ;( a

45" aJ.ope Grl the east side or the -.th of~ Gulch. Tho bod 01'

cqpewa Cnlelt r"""" the etern bouncial7' or the 'poeit sa ~crous

rock 18 not preaout IIll1'OO8 the creek. Tho north end south aide. or the

depoal.t are boon- 100. lrJ ereenotone en! it. om 8ll}>O!lttre is llu.itotl by

tb1ck talus """""",ed Iorjl9];v or creenatone f1'e3i:out••

'or t.he oalouJat.iOll or , the deposit .... ......1L1Od to extend

horiza>t.alJ;v lute the aide 01' tho gulch.

<r1I\IJ1

1leJ..1ct. _urea end ot.ruoLU1'<>8 in the uoenstone de:hoMtrllte ~l!at

it """ larJllSd by lDcal aIt.oration 01' tlle wlcanic rocks of the TelJrootna

romat101l, In OClll8 pJ.ocee the olterlloion continued heyond tho stage or
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greenstone to form eposits of gypsife_o ock and deposit 0 quartz-

sericite rock. This is ShOlm by the following:

(1) Deposits of gypsiferous rock and deposit of quartz-sericite rock

are restricted to th zone of greenston •

(2) R lict textures and struct in t e gyp if ous rock and qual-tz­

sericite ock can be traced into greenstone.

(3) All gradations are present bet en greenstone cut by short, scattered,

irregular veinlets of gypsum and gypsif rous ock and quartz-sericite

rock which contain residu pods of greenstone.

e alteration of the volcanics to greenstone, gypsiferous rock and quartz­

sericite rock probably was accomplished by hydrothermal solutions.

Dikes are largely restricted to the zone of greenston • There u

no evidence that they are younger than the gypsiferous rock and the

presence of secondary quartz in many of the dikes suggests ey are 01 •

The intrusion of the dikes and the hydrothermal activity probably arc

related to a single phase of igneous intrusion.

Grade

A total. o£ mgrpd.tW'OUS rock 81U1PJ.ee 1IIIJIr8 oo)J.eGt«I from DIJpos1te ~

through 5. They include 00Dttnu0ua ch1p SBq)1t18~ spaced c"p a I

(appro:rlmately one: t'OOto apac1Dg), 88J11)1sa rrom pt1is SlId trtm.ch dug "hro .

talus, and grab sample from outcrops. The locations of pits, trenches, and

lines of s~les on outcrops are sho in Figure 3. Two grab samples re

taken from the ore pile at the calcining plant. All this material was mined

from Deposit 6.
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Pits through talus coveri. g" dcpo f 0', to 2-

f et in depth, and averaged about 3 feet. amplea rere usually taken from

the bottoms of the pits. yJOs·... of the chip samples ~rere taken from trenches

.3 inches to one foot deep.

Five samples ~ e analyzed in 1abor~Oorie5 of the U. S. Geological

Survey by W. J. Blak , Jr., and Leon d Shapiz'o. The determina"uions TO e

made according to testing methods described in A.S.T.M. Designation C 26~33"

A.S. T.l-I. Standards, Part 2, 1933, modified to take into CCOlL"lt the possible

presence of alunite and pyrite. Table 2 gives the results of thes amuy

Through the courtesy of' the Department of l'uneral Sciences of S .ord

University in making available their laboratory and equipm nt,

solubl test was made by the author to determine ~e app 0 01:

gypsum in 56 of the ore samples, excluding the samples shown in Tab•.e 2.

Table 3 summarizes the results of this test.

21
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ample o.

i02 . Insol.
Fe20J (Total)
Al203 (Total)
Ti02 (Total)
Cao (Total.)
1~gO (Total)
~ (Acid sol.)

503 ( ci.d. insol.)
K20*
Na20*
CO2
loss on Ign.
1120 (220°C)
Gypsum (calc. f sol. 03)
Alunite (calc. f 'insol. 50:3)
K alunite (calc. fl'Olli f'20)
Na alunite (Total alunite-Y. alunite)

T e 2

Dl-lO

5_ .64
1.48

14.'Zl
0.53
9.90
0.09

14.]4
1l.08
0.80
1.48

trace
21.09
5.91

30.41
28.71

7.02
21.69

2-14

44.70
.35

9.31
0.53

17.54
0.11

25.43
nil.
0.04
0.14

trace
13.98
10.94
54.70
nil.
nil.
nil.

2-17

70.24
1.69

15.59
0.53

.46
0.04

11.45
0.37
000
0.,30

trace
10.00
5.21

24.63
0.96
0.70
0.26

2-19\ D2-19r.

6,3.75
1.47

12.29
0.60
0.65°0915.6?
0.60
0.04
0.10
0.) .

./, .
("

*Alkalies wi.th flame photOlileter by • .• Barthold.

01-10 continuous chip s\llnple from face of upper 6 feot of Pit 56, Deposit 1.

02-14 continuous chip sample alone Trench 6, ucposit 2. Trench 6 'T about
4 inches deep.

02-17 £roo. Pit 23, 18 inches deep, Deposit 2.

U2-l9A continuoua chip sample of the bottom 1 foot of tl e face of Pit 27, Depo it 2.
Pit 27 \las 8~ feet deep.

D2-19l!: continuous chip sooplc 1 foot long near top of face of POt 27.
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ole 3. •"1.. '.1.-
,. , l)'SI'S of 80.>..._ "_'J~ or t::if 6~ ";:OO"J i.'C" ~_.

Depth of trer..ch
*" ...." 'c-/.. il, or pit in f~et.

*Samplo rIo. Porcent gypsum _L:Pl.t.. O,,~&th of sample trench) llemnrks

Deposit 1,

Dl-l 31 P54 3·5

Dl-3 17 P55 2.5

01-4 36 T7 .33 (42) ] Spaced chip s8lllPles. 01-5

Dl-5 36 T7 .33 (45) up slope from Dl-4.

Dl-6 37 18 .33 (28) Spacod chip Be;~le.

1-8 34 p56 7 Open-cut - top of pOnn&o
troat 6~ teet vertically mbelLM ground surtace.

Ol-ll 40 P57 5 Continuous chip aamplc
along face of pit.

Jl-12 3S P58 .5

01-14 32 P59 7

01-15 40 P59 7 Continuous chip oamplc of
middle 4.5 teot ot taco
of pit.

"iocation in Figure 3 •

• 'Unless othe"11e8 noted SlJlIIPle T/D,S taken from bottOCI of pit.



Tab~ .3. (vO:lI;.;U

I
j

*Samp1e No.

Deposit 2:

D2-1
D

02-.3
D,-~

,.-
6

Percsllt f'YPSl,E

3_
26

25
1

34

"'3

19
23

2

29

51
32

32

11

61
30

31

32

,trench,
P-nit

Pl
T,3
m
~

'r3
T,

T4
T4
p6

p

T5
T5
T5
To

P9
P26

P27
P27

P27

P27

(~A.Ar,,,, u. ...... wY:l:::lt:l....., .,.. ""••v ....

7
.5 to 1 (3.5)
.5 to 1 (9)

.5 to 1 (16.7)
•5 to 1 (22)

.33 to .5 (30.5) ~

.5 (15.5) J
4

.3.5

.5 to .75 (22) J
.5 (24)
•5 (19)

•.33 (14)

5
5
8.5
8.5
8.;
8.5

Remar

Talus 6 feat thick.

Continuous chip samples
taken consecutively up
slope. Above D2-2, 7
feet of trench was not
sampled •

ContinuoUD chip samples
taken consecutivel\Y
slope.

Continuous chip samples
taken consecutively up
slope •

Continuous chip samples
up fa.ce of pit. Perma­
frost in bottom of pit.
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Tablo 3. (ContinUlld)

Depth of trench
.i-'T-trench, or pit in feot.

*5aep1o No. Percent QPsUJn P-pit (1on~hOr_l!l!Il1lili>trench) R"JIaI'kD

DepoBit 31

D3-1 37 P28 2.5

D3-2 37 P28 2.5 ContinuOUll chip samplo up
fBco of pit.

D3-3 26 P29 1

D3-4 34 Grab swnp1e fran outcrop
15 feet elll3t of P29.

D3-6 27 P32 7
DJ-1 27 P3) 70S
D3-8 3 P35 )

v
D3-10 28 P44 2.5 '"
D3-11 18 P47 3

D3-12 46 P48 2

D3-13 23 Grab semple frw outcrop
north of P48.

D3-14 27 Grab swnp10 fran emall
outcrop in part (d) of
tho deposit.

D3-15 12 Grab 8l1r.tp~ from outcrop
eouth of part (d).

D3-17 23 Grab DWlple from outcrop
Bouth of part (d).

D3-18 25 Grab sample Iran outcrop
in part (c) - oouth of P48.

D3-19 19 P49 2.5



Toblb ). (::Ontinuod)

Depth of trench
.-s:"T-trench, or pit in feet. •

*S}W.J1J.,U'o. Percont !'7,Yl>SUil! p-;;.l.L- llenP.tjLQLfllIl!!llA._J;~nch) Remarks

Deposit 4:

D4-1 23 'l'9 1 (25)

D4-2 17 'l'9 1 (15)

~
Cooti."UOUS chip somples

1 (15)
t.~n cons8cutive4' up

)4-) ';!) 'l'9 slope.

'4-4 11 'l'9 1 (20)

Deposit 5:

j)5-1 )0 no .») (15) Continuous chip "ample. ..,
'5-2 ';!) Tll .33 to .5 (12) Continuouo chip ssmpl.e. N

05-) 30 T12 .33 to .5 (lB) Continuouo chip esmple.

D5-4 33 P51 4

05-5 22 P50 3

05-6 28 P52 3.5

"oposit 6:

J6-1 26 Canpositll grab ssmpl.e tr<>m
ore pile at kiln.



!be ac1.cl solubl. test is bnsed on • relAtiv. solub1l1t1es of alunite

and gyp... in cI1lute !qdrochlorio ac1.cl. The follolliDg procedure vas ""ed.

!be s_l. ..... ground to llI1nu5 100 _, quartered and 1Rl1llhed. Th. weigbed

portion 1188 added to !qdrochlorio acid of 0.5 oorsal1V 1l4ing the ratio of

30 nrl1J111ters or ac:1d per gr81ll or ore. The: mixture wa.d th8l1 heated tor

bal! an hour, decanted, fresb acid of the same noI'lllll1ty added, and heated

again f~ hal! an hour. Care lIaS token not to boU the lI1xture during beating.

Uter the second beating the II1%tura vas fUtered and tile 1nsoluble res1.clue

dried in an cmm at a teqlerature of lOCO to 120" C. !be difference between

the 1OI13bt of tho _le and the 1Rl1llht of th. res1.clue vas taken to equal

approx1>atel,y tile we1gbt of tIlo gyp... pr....ent in the ._1••

I!I.croaoopic o:xamInations of the residue of each _18 _ted UlIllliIJJ'

faUed to indicate the pre.ence of gypS11lL Rare:q, one or two 8Ill8lJ. grain8

of gypsum were ldent.U'1ed llDder the m1Cro8cOp.~

Ilr. LeollBJ'd Shapiro also analysed for gyp81lll1 the samples in Table 2

ueing tIla ..,id soluble t.st. Table 4 oompares his results with the results

obts1ned b:Y ueing J1Dd11'1ed A.5. T.II. Illlltllods (Tabl. 2).

Tabl.4

5_1. No. Dl-10 D2-14 D2-17 D2-19A D2-l9ll

{Ao1.cl soluble tost 30.2 54.6 26.1. 23.7 33.1
Percent gyp.....

lIod1l1ed AS1'l'I IlOthods 30.41 54.7 24.63 23.~ 33.71

The quarts-sericite rook int1JDatel,y ..sociated with the gyps1fBl'01l8 rook,

and the quart., alunite and alteratinn m1nerale present in the gypaiferous

rock aro contem1nat1ng oonatituents of the ore. A "_18 representing Depos1t

6, ~ed tv" the Bureau of Hlnes, contained 28.2 percent alunite. EotiDatoe
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of the percent 0:: alunite ;in tile 60 ore sADploa coUr-ted tram Deposits 1

tIlrou8h S were _~.e by 1nBpection of immersion llIl1ll1ts or: the ore. !I:l.n<rteen

or: the _lea c"",tal ned a1unite in lllllOlInts rang1 ng from an est1mated 2 to

6S percent. Seven of these 19 e"""leo were 89t;lmated to eontsin 20 perc611t

or ...... alllDite. Re31duea or: the s.c:i.<I solnble test on ~loa in 1Ib1ch no

alunite WlS identified in 1mDersion II>ll1lta or: the ore, CCIIIID~, but not

al.....,.,., oontained a little alunite when """mined under the m1Ol'01JCope.

As seen in the material of the ere pUs at the kiln, the l!:l'Jl'literous

rock of Deposit 6 conteiml llbundant die._ted IlIlIa1l gra;ine or: pyrite. Very

little pyrits .......... in the Il7Ps1!erows rock or: Daponte 1, 2, 3, I., Cld S.

Scm of the fragments or: quart.·sericite rock in the ore, however, are marked

by lllIIlll1 cube-shaped pits. These pita probabl¥ for-:! by the leaching or:

pyrits. HElErQ' 1lI1n.".a1 separations of _lea 01-10, D2-lh, D2-17, D2-19A,

aD<l D2-liE wro """mined by Theodors 1_, U. S. OeoJ.ogical Survey, and

t:,e oW\lle• ......, found to oontain~ a negligible amount of P1rlts Cld

tr-"..tces or magnetite.

Reserves

All oaJ.culat.10I13 or reserves aro bc.sed on the u8WllPt.lon t21a.1; t.he

specitio gravi1;y of the gypa1!erous rook ;in 2.1. or 13 cubic feet of ore

w.i<lhs on. abort too. flrl.s spec1!ic gravity is sllshtl¥ h18her than

thot or: gypBUll1 (:1:.32), but """~ to ""count at leaat in part for
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(2.6 to 2.8) •

.•

_ ...t;Ilo4 th t

thrlOugtlOut t

aas~ld to

c -



As prev.1 ated.. this depo it consis s of fo J a J 0,

d p (d) contain ab t en tone not

in t.tY3 ervee. An bet· a parts ( ) and (c), n

of f!3P to rock and q ric te roc , is aJ.. 0 no' cl in

tho roserves.

It is inlerr tbet T'\D""'""" (a), (b), am () ont

) .much t .ob is q z-seric' te roIP·aum.

The actual TV may be larger parts (a) IDld (b) may b co tin

acroe the thick ta us area between them.

•

Deposit It:

To calculate t 1 r Be e j • ve vertical soc . ot! 30 fe

trtldng N. 7SO E., lere construc.-ted acros the

1 apprax:l.mAte13 t riBht angles to the rike 0

600 teet to the north. It

body dip 300

it 1.'urther as umed that bJ~-

tuff. ceo s

rock eJ(1;,enLW

of the ngth of th sect1on.
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~ ...,..08 are IIOt1JDGtod t.o _rioe 10 pe>'Oellt ot the

depOalt.. 1'heoe ..... :I.ooludld ill the reaerree... eb e1'Il ClCIlSl,dered to

be inferred.

Intlorred resorves ----- 73,000 t.ooa

Ilepadt. 51

Re8erves tor tlda deposit. wore ",,]anlat.ed b;r the IlIIIiIl mtbod IlIl

tol:' o.poe1t. 4 am ...... bIlIled on t.ho .1llO8 "".umptions.

Wen-ed ..."..rna 83,000 t....,

gepoeit. 6:

Ten percent or tb1s deposit ill e.t.1JiIated to be sreonet.orle. 'llUa

10 inoJnd4C\ 1n the r ........... The d6poe1t. 111 80_ to atend hor1zllD­

talJ¥ into tbe h1lle1de.

fhe reo""",, ..... COOII1_ to be 1nd1eatlll!. Tb"3 we caJoolAted

by oonetruotin8 tour 1rort,1Cal seotions 50 teet o,pert, and OM _cal

seetim 3J l'eet .Q'OOI the last ot the above tour sections. TIl..... crcas

t.he &lpOa1t. at " belu'ing Of II. 75" ll:. Ili each wrt,ical sootion the

~ rook .... &88U08I to be botta.lll! by a hbrillOOtal l10e dn:>m

tbrollgh the 1ntor.ect1on ot the vert1enl section ydth the 1mle8t exposed

ll.adt ot ore md b:Y the 1nterseotion ot this l1.ne and .. pIJ'pCld1eulU

dropped trool the 1nterseotion ot the 1rorUcal eeotl.on OOd t.he hij;beat

:l.icdt. of ore.

Ind1oetlll! res.rvos _._- 12,800 tone

)1



Table S SaDmary 0_ ........
Indica OIlS Interred (tona)

Deposit 1 ~,

Deposit 2 92,000 92,000

Deposit 3 100,000

Jepooit 4 73,000

:Jepooit 5 83,000

Jepooit6 12,800

Total 3JD,8OO 348,000

•
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