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The gypsiforous deposibe coacidersd In Shic sepoel are oo ol soodh

side of Sheep Lovnbain, 1172 sillcs poriiwesh of wwchorage wio dhe Clenn

Hlghway. OSheep sountain iz on mgh cling, opprorioe

e buowered oo b vanlh i

mabely 0 niles long

Garibou Oresl and on tee oot by Yahheto Voafs, Lo bhe novin i ls

feg prn LAV N JE O T NPT S A S R P
isolated fram bhe Talkeenno -ounhoios by Lho walle

VLIS L LIl 8

Ureeks, and from tie Chugach Loung

Labanaka Jiver,

Two creeke, Gypsum and Yellow Jacket, hore frelesd Y~shaped gpuliches
1500 to 2000 fost deep, in the orea of $he pypsdlorows dspeeits., The
gides of the guiches are sheop=300 Lo 45%.  (uterors wiihin ihe arca
sxamined are plentdful alihovgl talae is ogorowon ond losally very Shicl
In places where resistant vocls are enposed, cidex of the gulehos sliiren
bo ¢liffs and muny areas of culerop ar: not acecensillis op fool . ovios
of accass cver the arer are largely confined %o balus, arens of solt
gypalferous roeck, and the bohiwis of vavdines.

Claipe weve filed by Ceorpe If. Fenndnere in 1546, Fourbeon oloisg
are presently {(1949) held by the alaska Gypsun nocen Corporabion whiech
consists of Lrs, Goorge N, Fennimore, Presidet, Ucorge . Fenninore, and
leland Johnson, all af anchorage,. and Zobery Clen of Palmsr, The clalss
gre leased by the 4nchorage Gypsus Produets Uomperny which cousisis o

Don Goodnan, idwin Johanson, and George TPennisnove.

5



oA e _1a8° 144°
| D Ry N !
: Wt
I
|
| 64
64°} [
f ; 62
|
620 [T
i
| S
i {
! R
| i )
| A :
5 s /s
\ - - i
' o |
PR Y L EEy) / |
N 3 4
Y [\ ?”Rb‘/g[ Wil LIAM (é-%/ A/// i
-~ ) ',\»L"\,/; . o‘OUNIj/qT”/ C /3 ;
| 2 J’ < o3 S /J © C L :
; / & )J [ e b
_’—\1 4 ]
i 3 7160
| S o Mmoewardle ey 2 e T
O
s
{\
i : |
i — | '
| S G . i
152° 148° 144°

Figure I.—Index map of south central Aloska showing location of
Sheep Mountain
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Figure - 4 Panorama of gypsiferous ares on Sheep Mountain showing Gypsum

end Yellow Jacket Gulches.
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Sheep Lounbidn 1s made up of & thick section of layered voleanic
rocks of Jareseic age; iAkhin most of the area mapped these rooks have
been intruded by & large musber of mafic dikes and have undergone
alteretion to greenstone. Locally the gresnstone has been altered to
forwn drregnlar masses of gypsiferous rock and quartz-sericite rock.
Along part of the south base of the mouttain fanlting has.downthrown
the sandstone and shale of the Upper Gretaceous Latanusks farmation
‘against the volcanics, The énly younger rocks cduprise pabches of
wmmgmumwmuﬁmgmmmam
un!eiini'wm“tmmrmmnwtmm.

MM
mwmmmmunmmm«

inteybeddsd tuffe, ]am,aﬁvolclniobnbﬁas Pa:lgeandxnopt

Pai.go, Sidney, md Knopf in tbo
= and - nmnsx U. 8. Geol. Survey m
a7, T

Muimlu&edthoaerocbinﬂuWvemﬁm. This
foruation hes o wide distributden in and adjacent to the upper Latenusks
Valley. Thmmthommpped_aqmﬁsdamebossiﬁthemainm
the gypsiferous deposits were later recbgnized. No evidence of the
quartsz diorite was found during the field work connected with the present
report.




within the mepped ares thé tuffe and brecaiss are gt gray, grey;
and greanish-grey in color, They are well bedded, with bsds of tuff
Haildl bl Movspal Srishen o fieew tian 20 foet, thiak Mt bade 0
bredein an much os tens of foet thick. _

The tuffs sre well consolidated, compact end in party if nobt wholly,
water layed. They consist of rock and mineral fraguenbs embedded in an
aphanitic matrix. The rook fragsente aré commonly andesite and disbase.
The most, Gommon réinéral constituents are quarts, plagioclase feldspar
ranging in cosposition fron sndesine to labredorite, chlorite and ser-
pentine minerals. mmmmmnmmp:mm'mw
mlmdmmmmthemuomm Same of the
feldspar has been altered bo sn aggregite of albite, Slinosdisite and
prdnﬂ.t}a. Thin seems of calcite, lotal secondary guarts and dissendnated
pyrotd are not uncammon in these rocks. o

A few thin beds of black earbonacesus shale and tuffacects sendstone
ape Iveally intercalsted with beds &f tuff. A Uplo frem the shile was
exanined by Dr. Tang~Chien Yen. He reporte thet it is very similar to
an undescribed species from $he korrdson foration of northern Lontana
mhMMMMhormﬂcmumm.

Layers of brecala within the area are lets abundant than lgyers of
tuff and consist of angular fraguents of porphyritic basalt and andesite
fragaonts set in & fins-grained groundmass that is lergely chiloritic.
The fragments vary in eize from several inches to more than a foot in
dianeter.

— e e




_ mwmutmwmmmmmm
d&mmmmwman,gmmu—gmwmukm
and andesites. Lmtotthuﬂmmnphuﬂ.tic. A few are porphyritie
mdmmmmm. The phenocrysts are usually labradorite and
the amygdnles consist of geolibes, calcite, and quarts.

The presence of secondary minerals such as chlorite, clinogoisite
epidote, prehnite, and varions sesrpentine minerals indicstes the tuffs
mmmwwwmmumm
stones. llowever &nt.hismpmthebann"mbme" is restricted to
phmhofthetblca:ﬂnmthmhnvebo&zmmwalurodto
chlorité-aiddte~snidote rich wocks in the viedmity of the deposita,

Zeme of plberstion

The pdte in which the voleanio rocks have been altered to gresnstons,
qMM&mﬂWsmnuubmmm“
of Gypeun and Yellow Jackst Crosks. Tt exbands northward fram the reverss
feult near the south bese of the mountain and crosses the crebt of the
mowitain near the headwators of the cresks. 4s sesn fram the alr it is
pressnt on part of the north slope of the mountain, The brown, yellow,
white, and red colors of the Fooks and talus within the sone stand in
strilding contrast to the neutral hués of the tuffs, broceias end flowa.

Grestistone
Greenstone conprises mest of the rock in the zone of alSerstion,

..Ituamsommw,wmmwm
showe reliec textures of the parent voloanics. In many places alteration




'.mummammmuhmmuwww
_mmuuhémmmm-oormmmm
Wmmmemmphmu
ty which the greenstone wes formed. A rderoscopic examination of everal
thin-sections of greenstons reveals that eépificte, clinosmoisits, albite,
and prehnite have formed at the expénse of original plagioclase feldspar.
Chiorite camonly conprises & largs part of the fine-grained mabeix in
mmatmmﬂsmwsmmumummm
WMMMMWWiMmM Pyroxene
Wmmmmtommu. Commondy the matyix

mmmmﬂmewuambmu.

m—wm,wwhofeﬂd&a lencaxene, some iron
taide 4od probebly some fine quarts end/or feldspar. lhere developed
wumhtmmdmmmmwmmmam
by leucoxene. Soverel specimens illustrate the partial or completse

replacement of olivine phenocrysts by serpentitic minerals, The fiedd end

petrographic evidence strongly suggests thede rocks were owiginally Flows
otonﬁnabualt‘.

nmamﬁlpmmmotmmmmmﬂhd
the greenstone and, locally, balgite and quartz stringers are pfresent.
Many of the stiingers follow joimts and shears which, elong with o gross
emount, of 81ibkensiding and fractwdng, are prominent featutes of the
greenstone. iesthered surfaces of the rock are stained with Mght to
dark brovn limonite.

—_— e ——— A —




Dikeg
4 Jarge nunber of mafie diles cut the gresnstone. Lost of the dikee

mmmmhmmmmm. The {ull extent. of
the dikes was rarely tracedl bub it is bslieved that many of them ere
continuous acroes the divide that separstes the Lwo crebks. it least
several dikes oross the gypsiferous deposits while others, int part, border
the deposits.

The dikes trénd nértheash and dip 30° te 65° td the north: A few
dikes dip to the south. Lost of the diles in Gypsum and Yellow Jacket
Gulches aye less than 30 feet Lhick bub they rahge from several feet to
more tham 160 fect in thickness. Iocally they are so closely spaged as
memuMmmﬂMdﬁo.

The dilkes @’ usually greemish-fray to6 black gnd of basalilc compow
eition. Fairly Presh phenotrysts of labradorite end in lesser anount
pyroxene snd olivine are oommonly set in & fine-greined chloritie grount-
mass. looally the dikes oonbeln ebundant, Sécondary quarta, Nast of the
phenerysts, though usually well preserved, ere badly fractueds lopally,
some of the labradorite is altered to elinoszoisite and an undetermined
carbonete mineral, mmpwmwwmu'
and rarely epidote. Iotally pyrite is peesent in sbundance. Small emounte
of magnetite and epatite are also present in part of the dike rotk,

uartg-eericiig rock
A guarta-sericits rock is one of the alberetion products of the

woleapic rocks. It is intdmateldy mived with gypsum in the gypeom deposite.’
In places the voleanlc rocks are altered mainly to quartz-sericite rock




s—a

FIGURE - 5 Photograph showing dikes, gypsiferous rock,

and greenstone in Gypsum Guleh. 4 - dike,

G - gypsiferous rock, g - greenstone
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Wrﬁmwmwtmm&mhm

deposits. It also ccéurs as emaller, scatbersd masses in tha greenstone.

The eomposition of the gypsiferoue rock is complex and variable. Quevbw
and gypsum are its most sbundant mineral constituents, Clay minerals of
the keolinite group end alunite are uvsually present, Limonite and an
unldentified yellow-green coating stain local areas of gypaifetous rock.
The platy structure of the quartz-sericilte roek is glso evident in some
ouborops of the gypsiferous rock. i

4t the surfecs the gypeiferous rock is porous and fragmentel ar
gremular. Densebh the Surface it is more ccmpast. The rock congists
largely of two dntinately mixed camponents; white fine-greined gypsum

and, for lask of & betbe? temm, altered rock. The gypstm ocdw's as blebe

and irregular stringers dutting and cementing togebher fragments of
eltered rook. It is soft, messive and usually containé fine-grained
adcdxed quarts and larger eillcecus fragmonte. Good cross fiber vein
structure is rare. Aluni%e and otbes of pyrite, up to 1/8 of an inch
in dlameter, are ocoasionally present.

For descriptive parposes the altered rock comporént néy be’divided

into light gray or tan wariety and a dark gray variety. These colars
ommbined with the white (rerely pink) gypsunm and brown and yollowegreen
nﬂuﬂn.ibmaMW.

- The light grey or tan altered rock is aimiler in eppearance to the

quarta-sericite rock, but 1s wsually softer and different in minevralogy.

This variety of the altered rock is largely mistures of fine-grained




quarts and gypsua, mmawmlmmnhm
munnd/orcmonhwgnrgamtoftﬁm«m
specimens . Suioitermhhpﬁsmtuana]bmmmpmductoftew
spars. Intmapeoimn tale appears t0 have replaced orthorhombde
wmoryaws Insuoorhtnlidibw&tmmhtyofmered
mckwﬂteizmrbmdmwoubeabritstomerpmemeia
indiosted by cubedshapsd pAts; The hardness of this variety renges'free
3 o more than 6 depending on the relative amounte of quarts and séft
minérals presearit. OUsuelly it 4s lees than 5 in hevdness.

Mnmwmtmutmdmummmmdgm
of it exbibits relict porphyritde textures in which the eriginal feldspar
Wmhlvebaenrephcédbygpm. Smadl irregular mesdes of
g@ypsun in some of the JAght gray or ban alteved rook suggvet a relict
Mutmmmmwmwo:mrr

mmwporuonnhud.mhgm&motma.
Loet. of 4t 1s aphanitic bub Telick porphyritic bextires are séan in boue
of it. Ravely, Alunite is pyesent. Ib may forsi & considerable part of
the ik, Howiver, (ne samils ocmbainedl as much ad 35 peresat Gf alwitée.

The exact effect of ground water oft the ore has not been ascertained.
Tocally, thé ore &t the surface appears o have been enriched with gypsum
while in other places leaching appears to have taken plaéd. Gypsum and
Yellow Jacket Crdeks are highly charged With mineral motter. Table 1
summarizes waler analyses of thess ereeks by 1. T. Kiser of the Us S.
Geological Survey.

Y S S F——



Table 1. liaber analyses of Gypsum and Yellow Jaskat Creeks

(Parts per million)

Gypsum Oreek | Yellow Jasket Creeck

Silica (320,) Y-S 4# 7
Iron (Fe) ' Oush { 37

ppt Ve 1 - 5h
Galcdun (Ce) ﬁ % : 372
Sulfete (30;) 2820 | 2860
Chlowide (CL) 5.5 3.0
P icig et 28000 3420 3610
Bl | 3.5 2.8

ﬁuﬂumwwmwu

Mm




Clay
Clay, also a product of alteration of the volcanic rocks, is mdixed

in varisble amounts with the gypsiferous rock and the quarts-sericite
rock in most of the deposits. It is white to yellow, sticky, plastic,
and is commonly veined by stringers of white, fine-grained gypsum, A
deposit at the mouth of the gulch of Yelln? Jacket Creek consists in
considerable pert and perhaps largely of clay,

The Latanuska formastion of Upper Cretacecus age is exposed along
part of the south bass of Sheep Lountain. In the area mapped this fore
mation consists of sandstone and shale and has been faulted down against
the voleanic rocks on the north.

ihoaaﬁdstona:lagm@nigm, fine-grained, and well bedded.
Individual layers are several inches to a few fest in thickness. They
contain numerous Inoceramus which R. i/, Imlay, .U. S. Geological Survey,
has determined as probably of early Upper Cretaceous age.

Black shale is exposed in a very amall area just north of the
proposed mill site at the base of the mountain., It is massive and over-
lies the sandstone.

Conglomerate
Erosional remnants of a reddish-brown conglomerate of Pleistocens (7)
age are present in the lower parts of Gypsum and Yellow Jacket Gulches,

The conglomerate is composed largely of subangular greenstone and some




—— e . o S ———

gypsiferous rock fragments ranging from leses than an inoh to a foot or
more in diameter; 3 to 4 inches being sbout average. It is coarser in
its lower portion, and near its top several leyers of fine-grained, red }
sanistone are present.. Por the mest part the conglomerate is hordzontally |
bedded, but beds dipping 25° to 40° south are also present.

The conglomerate is believed to have been deposited when Gypsum and ;
Yellow Jacket Creeks were dammed by a glacier in the Latanuska Valley.
The dipping beds apparently represent deltaic deposition. The sediments
were later cemented with gypsum and iron oxide that were carried in solu-
tdon by the éreeks.

Structure
In general, the volcenie rocks vomprising Sheep Lountain strile a

few degrees east or west of north and have & fairly uniform dip of about l
30° to 50° to the east. layering is obscure and attitudes are difficult '
to deternine within the area of greenstone. There is some evidence
however for local reversal in dip west of Gypsum Creek so that this creek L
fallows approximately the erest of an anticline. l

The large reverse fault shown in Figure 2 vuts the éntire area mapped.
It trends approximately parallsl to the front of the mountain and dips
steeply nortiward. The southern side 15 downthrown. Comparison of the
sequences of rotks north ond south of the feult suggests a minisum vertical
displacement of about 1500 fect.

The fault is best exposed on the east side of Yellow Jacket Gulsh.
There it strikes N. 60° E. and dips 72° north, forming a steep scarp as
much as 100 feet high. (See Figures 8 and 9.) Near the fault the wolcanic

13




rocks on the downtlmown side are overtumed to the norths. Creenstons,
containing the gypelferous deposits, camprises the upthrown 8ide. A band
of white ¢lay, several feet wide, borders this side of the fault.

South of this fault a normal fault has dovnthrown the sandstone and
shale of the Latanuska formation against the voleanie rocks to the north. '

Locally, the greenstone ia broken by S Bonor i much as four |
feet wide. These shear zonee trend northeast more or less parallel with
the dikes. dlong the shears gypsiferous and limonibic alteration has

usually taken place.

GYPSIFERWUS DEPOSITS
Description of Deposits

That are belleved to be the largest and most promising depoeits of
gypsiferous rock are the six mapped in detail. Thedr locations are shomn
in Figure 2.

The deposits are closely associated with dikes and although theiy
shapes are irregular, ab least to some degree, shape i3 tontrolled by the
abtitude of the dilkes and the snclosing greenstone. Lasses of quarts-
sericite rock and greenstone, ranging from less than & foot to tens of
foet in size, are found within the deposits. Their presence i8 unpre-
dictable. These masses are intricately cut by stringers and small pods
of pypsum. Pyrite is abundant in many of the greenstone masses. The
change from greenstone to rélative],y high grade gypsiferous rock may be
ebrupt and take place within a few inches. A narrow limonitie sone
usually separates the greensténe mmd the gypsiferous rock, The change
from greenstone to gypsiferous rock may also be gradational through a
zone of quartz;aeﬂute rock,




IEuch of the gypsiferous rock of the deposite lies beneath talus
several feet to 10 or more feet thick. ihere the talus is several feet
thick it consists largely of small angular greenstone fragments in its
upper part and layers of veri-eolored clay and gypsifercus rock fragments,
that are often banded in texturs and ¢olor, in its lower part. The lack
of greenstone fraguents in the lower part suggests the layers formed by
fragoentation of underlying gypsiferous rock and movement downslope.
Thin, narrow spaced stone styripes are not uncemmén on the surface of the
talus.

Pormafrost was reashed 7§ feet vertically below ground surface in
the face of the open—out on Déposit 2 and 6} feet vertically below ground
surface in the fage of the opem-eut on the east slope of Deposit 1.

Ho. 1

This deposit is on the crest of the ridge bstwoen Gypsum and Yellow
Jacket Creeks, largely bettwween 4400 and 4600 feet in elevation. The
depoait i completely enclosed by greenstone.

The nortimestern part of the deposit was mapped as pypsiferous rock
cont#ining small greenstone masses. These mosses are estimated to gom-
prise 50 to 60 percent of this area and 10 of the remainder of the
deposit, Figure 6 shows typlcal greenstone pods in the northern part of
the deposit.

An irregular mass of guarte-sericite rock, about 100 fest long and
35 fect wide, lies between the pypaiferous rock and the surrounding
greenstone at the south side of the deposit.




Figure - 6 Photograph showing greenstone pods in
northern part of Deposit No. l. G -

gypsiferous rock, g - greenstone,



Figure = 7 Photograph showing dike cutting gypsiferous
rock and pods of greenstone in Deposit No. 1.
d - dike, g - greenstone, G - gypsiferous

rock



ne of the dikes cutting the enclosing greenstone was traceable into
and through most of the deposit. The dike also cuts several greenstane
pods wdthin the deposit. It iIs badly weethered and limonitie stained ab
the surface. The ¢ontact between it and the gypsiferous rock is very
sharp. Figure 7 shows the rela_t.ionahipa of the dike.

The contact between the ore and the greenstone at the north end of
the deposit ie concealed by thick talus. It is possible that the deposit
extends some distence northward under this cover. lowewsr, a short dise
tance north of the mmpped contact greenstone is known to underlie the
talus.

No. 2

Deposits 2, 3, 4, and 5 (Figures 3 and &) comprise a discontinucus
2one of ore roughly 2400 fést long and 700 feet wide an the ecast side of -- .
Yellow Jacket Guleh.

Deposit 2 48 near the northwest end of this z0ne. It cvosses a spur
between slavatdons of about 4500 feet and 4640 fest. In outérop it is
about 300 feet long and 1C0 to 200 feet wide. Parts of the deposit are
ocovered with talus and sodl creep as much as 8 feet thicke The nature
of the bedroek and the positions of contacts were determined by dipging
pita. ,

At the east side and at the west side of Deposit 2 the gypeiferous
rock grades into quartz-sericite rock whieth contazins some gypsuu, The
relation between the traces of the tontacts between the gypsiferous rock
and the quartz-pericite rock and the attdtude of layered wvaleani®t rocks
a few hundred feet north, suggests that quarte-sericite rock in part
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Figure - 8 Photograph showing location of Deposits Nos. 2, 3(in part), 4, and 5

on east side of Yellow Jacket Guleh.




b, ¢, and !.l. Thaae
with talus, part (a) be
dmtotmmtne% anpﬁ,mdm"
as Jeposits 1 and 2.




Between partes (b) and (¢) the guartz-sericite rock ix so asbundant that
the area was mapped as a mixture of quartg-sericite reock and gypsiferous
rock.

To the south the deposit is limited by greenstone that is believed
to be an altered tuff and, in part, a breceia. To the north a layered
fequence of tuffs strikes into the deposit. Qt;artz-sericite rock is
gbundant at the contact and a few stringers of gypsum. extend a short
distance into the layered sequence. There appears Lo be a rough transition
{rom the gypsiferous rock through a narrow aone of guartz-sericite rock
to the well bedded, mildly altered tuffs. The transition takes place within
tens of feet. Several small shears ocewr in the tuffs near bhe deposit bub
ndne show minerslization.

No. &4
mztaumunatornemts,amasaguchwbya
t.ribmor!mm.raomw. Pigure 9 affords a close-up view of
this deposit. The face of Deposit 4 is barren of talus and is very steep
with slopes exceeding 40°. A largs part of the deposit is not readily
accessgible on foot. Greenstone pods comprise at lsast 10 percent of the
deposit and quarta-sericite rock is locally very abundant.

No. 5
Deposit 5 is at the southeast end of the discontinuous zone of gyp-
giferous rock on the east side of Yellow Jacket Culch. About one hundred
feet south of Deposit 5 this zone is terminated by the reverse fault
previously described. ;




Figure 9 Photograph showing Denosits 4 and 5. The white areas

within the deposits are gypsiferous rock. g - greenstone

pod in Deposit 4.



The east and west eides of the deposit are covered by thick talus.
Its north and south sides are bordsred by greenstons, The greeustone Lo
the north consiste of a green, ﬂ.ns—g'al.ne;l, pyritiferous altered tuff,

For description the deposit is divided into an upper and lower part.
The Jower part contains numercus pods of greensitone and quarba-sericite
rock. The upper part of the deposit is covered with a thin taluss and
the underlying gypsiferous rock is diffevent from that observed slsewhere.
It appears to contein considsrable clay and amall amounts of quartz and
alunite, but the dark gray silicecus fragrents in the gypsifercus rock
of the other deposits is sbeent.

Ho. 6

Depostt 6 ia the smallest deposit mepped in detall but % is the
most accesaible of the six dsposits. The depoait forms appraximately o
45° alope on the east side of the mouth of Gypsum Gulch. The bed of
Cypsus Greck forus the western boundary of the deposil as gypsiferous
rock is not present across the ereek. The north and south sides of the
memdﬁdbymmnsmmmhnndtadby
thick talus composed largely of greenstone {ragmomts.

For the calculation of tonmnage, the dsposit was assumed $0 extend
hordizontelly into the side of the gulch,

Origin
Belict textures and strustures in the groenstons demonstrate that
it wes formed by local alterabion of the voleanie rocks of the Talkestna
formgtion, In some places the alieration continued beyond the stage of
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greenstone to form deposits of gypsiferous rock and deposits of quaritz-

sericite rock. This is shown by the following:

(1) Deposits of gypsiferous rock and deposits of quartz-sericite rock
are restricted to the zone of greenst?:ne.

(2) Relict textures and structures in the gypsifercus rock and quartz-
sericite rock can be traced into greenstone.

(3) 11 gradations are present between greenstone cut by short, scattered,
irregular veinlets of gypsum and gypsiferous rock and quartz-gericite
rock which contain residual pods of greenstone.

The 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 greenstone. There is

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

presence of secondary quartz in many of the dikes suggests they are older.
The intrusion of the dikes and the hydrothermal activity probably are

related to a single phase of igneous intrusion.

Grade

A total of 60 gypsifercus rock samples wers collected from Deposite 1
through 5. They include Gontinuous chip samples, spaced chip samples
(spproximately cne’ £oot spacing), samples from pits and trenches Aug through
talus, and grab samples from outcrops. The locations of pits, trenches, and
lines of samples on outcrops are shown in Figure 3. Two grab samples were
taken from the ore pile at the calcining plant. All this material was mined
from Deposit 6. .
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Pits through talus covering the deposits ranged from one foot to 8%
feet in depth, and averaged sbout 3 feet. Samples were usually taken from
the bottoms of the pits. Most of the chip samples were taken from trenches
3 inches to one foot deep.

Five samples were analyzed in laboratories of the U. S. Geological
Survey by W. J. Blake, Jr., and Leonard Shapiro. The determinations were
made according to testing methods described in A.S.T.M. Designation C 26-33,
A.S.T.M. Standards, Part 2, 1933, modified to take into account the possible
presence of alunite and pyrite. Table 2 gives the results of these analyses.

Through the courtesy of the Department of Mineral Sciences of Stanford
University in making available their laboratory and equipment, a simple acid
soluble test was made by the author to determine the approximate amount of
gypsum in 56 of the ore samples, excluding the samples shown in Table 2. :
Table 3 summarizes the results of this test.
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Sample No. D1-10  D2-14  D2-17  D2-19A  D2-19%
*l 5i0, + Insol, 55.64 4470  70.2,  62.50 63.75
Feply (Total) 1.48 1.35 1.69 2.65 1.47
A1203 (Total) 14,27 9.31 | 15.59  1k.2h 12,29
Ti02 (Total) 0.53 0.53 0.53 0. 0.60
Ca0 (Total) 9.90  17.54 8.46 742 10.65
g0 (Total) 0.09 0.11 0.0k 1.57 0.09
S03 (Acid sol.) L.V,  25.43 1145 1113 15.67
503 (Acid insol.) 11.08 nil. 0.37 9.19 0.60
K 0.80 0.04 0.08 1.10 0.04
Na0* 1.48 0.14 0.30 1.20 0.10
COo trace  trace  trace 0.10 0.1
Loss on Ign. 21.09 13.98 10,00 18.82 1145
| Ho0 (220°C) 5.91 10.9% Sl 442 6.52
| Gypsua (calc. from sol. 503) 30.41  54.70 24.63 23.9h  33.71
Alunite (cale. from insol. 503) 28.71  nil. 0.96  23.81 1:55
K alunite (calc. from K30) 7.02 nil. 0.70 9.65 0.35
;l Na alunite (Total alunite-K alunite)  21.69  nil. 0.26 14.16 1.20 |
#Alkalies with flame photometer by S. k. Berthold. 1

D1-10 continuous chip sauple from face of upper 6 feet of Pit 56, Deposit 1.

D2-14 continuous chip sample along Trench 6, Jeposit 2. Trench 6 was about
4 inches deep.

D2-17 from Pit 23, 18 inches deep, Deposit 2.

—

D2-19A continuous chip sample of the bottom 1 foot of the face of Fit 27, Deposit 2;
Pit 27 was 8% feet deep.

D2-198 continuous chip sample 1 foot long near top of face of Pit 27.




Tsble 3. - ppreimcte unilyses of

to. Percent gypsum
Deposit 1:

D1-1
D1-3 ,
D14 . | .33 (42)
D1~5 | .33 (45) }
D1-6 ' .33 (22)
D18 4 _- 7

middle 4.5 feet of face
of pit.

#location in Figure 3.
#ilnless otherwise noted sample was taken from bottom of pit.




r Talus 6 foot thick.
_ taken consecutively up
-5 to 1 (9) slope. Above D2-2, 7
5 to 1 (16.7) feet of trench was not

.5 to 1 (22) s i
.33 to .5 (30.5) Continuous chip samples
Pl Qg =t S
L
3.5

5 to .75 (22) )
5 ()
.5 (19)
.33 (1)

Continuous chip samples
up face of pit. Perma~-
frost in bottom of pit.




26
34
27
n
3
28
18
46
23
27

Continuous chip sample up
face of pit.

Grab sample from outcrop
15 feet east of P29.

Gradb sample frou outerop
north of P48,

Orab sample from small
outerop in part (d) of
the deposit.,

Grab sample from outerop
south of part (d).

Grab sample from outcrop
south of part (d).

Grab sample from outcrop
in part {c) - south of P48.



D5-5
D5-6

Deposit 6:
D6-1

&

P52

1 (15)
1 (15)
1 (20)

.33 (15)
33 to .5 (12)
.33 to .5 (18)
4
3
3.5

Remarks

tcken consecutively up ;
slope. 3
1
s
. ||ll

';L‘ "
o 3 |
e [

)

Compogite grab sample from

ore pile g; idln. |

é}
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The acid soluble test is based on the relative solubilities of alunite
andgypmindﬂnte-hydroehlorumn. The following procedure was used.
The sample was ground to mimms 100 mesh, quartered and weighed. The weighed
portion was added to hydrochloric acid of 0.5 nmormality using the ratio of
30 m1liliters of acid per gram of ore. The mixture was then heated for
half an hour, decanted, fresh acid of the same normality added, snd heated
‘again for half an hour. Care was taken not to boil the mixture during heating.
mmmmmmmmnmznmammazﬁsommm
dried in an oven at a temperature of 100° to 120° C. The difference betweem
the weight of the sample and the weight of the residue was taken to equal
mpreﬁntdythenﬂghtoft@agﬁmpmantinmsmh.

Microscopic examinations of the residue of sach sample tested nsually
fﬁ]ndtoindicntaﬂacpmubcofgypm Rarely, one or two small grains
of mmm identified under the microscope.

Mr. Leonayd Shapiro also analyzed for gypsum the samples in Table 2
using the acid soluble test. Table 4 compares his results with the results
obtained by using modified A.S.T.M. methods (Table 2).

Table L
Sample No. D1-10 D2-14  D2-17  D2-108A DR19E
Acid soluble test 30.2 sh.6 . 26.h 23.7 33.1

Percent nrpm{
Modified ASTM methods 30.41  54.7 25.63 23.%4 33.71
The quartz-sericite rock intimately associated with the gypsiferous rock,
and the quertz, alunite and alteration minersls present in ths gypsiferous
rock are contaminating constituents of the ore. A sample representing Deposit
6, analysed by the Bureau of Mines, contained 28.2 percent alunite. Estimates
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of the percent of alunite in the 60 ore gamples collected from Deposits 1
thrnghSmamiebyhapnctimofimmﬁofﬂmm. Ninetean
oftheaarrpleaccmtﬂmdaluniﬁinamﬁntsrmghgﬁwmuﬁmwzw
65 percent. Seven of these 19 samples were estimated to contain 20 percent
or more alunite., Residues of the acid solnble test on samples in which no
elunite was identified in inmersion mounts of the ors, commonly, but not
gismys, contained a little alunite when examined under the microscope.

As geen in the material of the ore pile at the kiln, the gypeiferous
rock of Deposit & contains abundent disseminated smell grains of pyrite. Very
1little pyrite was seen in the gypsiferous rock of Deposite 1, 2, 3, L, and S.
Some of the fragments of quartaesericite rock in the ore, however, are marked
by smell cube-shaped pits. These pits probab]a‘ formed by the lesching of
pyrite. Heavy mineral separations of sauples D1-10, D2-1k, 12~17, D2-194,
i D2-158 were examined by Theodors Woodward, U. S. Geological Survey, and
the serples ware found to contain only 2 negligible amount of pyrite and -
trases of megnetite. '

Reserves
A1 caleulations of reserves are besed on the assumption that the
specific gravity of the gypsiferous rock is 2.4 or 13 cubic feet of ore

weighs cne short ton. This specific gravity is slighily bhigher than
that of gypsum (2.32), but was assumed o account at least in part for
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the heavier impuritics in the ore, such as quartz (2.65) and alunite
(2.6 to 2.8)0

The northwestern part of this deposit contains 50 to 60 percent
greenstone and is not included in the reserve calculations. It is esti-
umsted that the reserves caleulated inelude as much as 10 percent gréen-
stone, present as small mssses throughout the gypsiferous rock.

Reserves wers taloulsbed by construcbing five vertical sections
50 foct aparh across the deposit at a bearing of N. 65° &. Ca sach
vertical sectidn the gypsiferous rock was assumed to bottom at e line
conneeting the intefeection of the vertiical section and the lower limit
thromrockodeanhaﬁeoftheridga. The reserves are con-
sidered to be indloated.

Indicated reserves —esmm——— 206,000 tons.

Depoait, 23
Both dindicated and inferred reséiwves wers c¢alculated for this

deposit. The small masses of greenstone present in the deposit ave
inclided in the resarves.

For the indicated réserves it was assumed thadb the gypsiferous rock
extends horizontelly into the spur to atra:lght. horizontal lines connecting
the points of intetrsection of contours with the mapped boundaries ot the
gypsiferous rock. Por calewlating veserves, the deposit is divided into
horizontal blocka. The top and bottom of each block is determined by &
horizontal plane through each ooptmn%




For inferred reserves it was assuoed thet for each horisoabal
section the area of gypsiferous rock extending into the spur beyond the
horizontal line connecting the peints of intersection of each conbour
with the mapped boundariés of the gypeiferous rock is equal to that used
in ealoulsting indiceted reserves. \

Indicated reserves

92,000 tons
Inferred reserves

92,000 tons

Deposit 3:
As previously stated, this deposit consists of four parbs, a, b, o,
and d. Part (d) contains sbundant greenstone masses and is not included
in the reserves. An area between parts (b) and (¢), mapped as a smixture
of gypsiferous rock and quarbzesericite rock, is also not included in
the reserves.
It is inferred thet parts (a), (b), and (¢) contain 100,000 tons
of ore,.much of which is quartg-sericite rotk containing some gypsum.
The actual reserves may be larger as parts (a) and (b) may be continuous
acrose the thick talus area between them.

D t L

To calculate the reserves, five vertical sections 30 feet apart,
strikding N. 75° E., were constructed across the deposit. This strike
is appraximately at right angles to the strike of well-stratified,
tuffacecus beds 600 feet to the north. It was assumed that the ore
body dips 30°~—about the same as the tuffaceous beds. For each gection
it was further assumed that gypsiferous rock extends down dip onethird
of the length of the section.




mmdm'mw'mmmﬁottﬁo
deposit. These are inciuded in the ressrves which are considered to
be inferred. |

Inferred rescrves - 73,000 tons

Deposit 5t

Reserves for this deposit were ealeulated by the samé method os
for Deposit 4 end are based on the same sesumptions.

Inferred reserves « 83,000 tons

Ten percent of this deposit is estimated bo be gresnstone. This
is inolnded in the reserves. The déposit 18 assumed to extend horizon-
tally into the hillside.

The reserves are considered to be indicated, rhw-mw
by eonstructing four vertidal sections 50 fest apart, and one vertisal
section 20 feet from the last of the above four sections. These cross
the depoeit at a bearing of N. 75° K. O each vertical section the
gypsiferous rock was assumed to be bottomed by a horizontal line drawvm
through the intersection of the vertical section with the lowest exposed
limit of ore and by the intersection of this line and & perpendicular
dropped from the intersection of the vertical sectien and the higheat
1imit of ore.

Indicated reserves —e-————w- 12,800 tons
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