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zumzer of 1956, Y was
thorium cccurrances 1y o :
coconsin widsr the jolnt gponso rsbiu ef hAE
Jin Geodogicsl Survey. All aveilsble field e
teg Guring thet time, with further la beﬁ't
n to be continued during the fall semester.
the thorium Geposgits to be discussed in this
icﬂntea in S%ettin townshlp, spproximetely 7 mihe

2820, Thorium veln Geposite have been Found ov
D 8g. mi., while thordum occurrences in pegme
erap] s6ditionsl sg. mi..

Although much surfsace eyplorstion hes ®een done in the
s, no competent drill core hes yet been svslilable Tor studr,
most of the trenches ere in the regolith or resldusl seil
£. Hence much of the meterisl obtalned Tor study is bedly
thered, or is Jjust present e&s thorium-beering nodulse in
soilo -

) I -al v 3

Q((\

The purpcse of my theslis 1s to show the mode of ooour-
rence of these deposits and their genetic relstionships to the
arez andé to each cther. Also the insbilility to identify thase
zetanict thorium minerals hes presented@ & ruther perplexing
;vgﬂlem which I heve 1ncorporated into my thegieo _

rravicus Work

. weldman {%) and Emmons & Snyder (1) heve worked out the
=ral geology of the area; Geisse (2) descrlbed & deteliled
¥ of syenite, nepheline gyenite, and related rocks of &
1 arseg: Turner (3} wrbte on radloac?ive zircone found in
Li*@u in the syenlte-gpléite region. The letest pepore—m

he one of most interest concernin§ thorlumn— wee that of
iokers (L, meons(la) &lao discuase gyenite,etc. origin.

Geology: ' ' _ .
“The rocks are considered pre-Cambrien in sage, 1l¥ing with-
. The Wlsconsgln Pre-Cembrisn shield. The geﬂer&l sgguence of
“he roeks in the Weusew sree 1s thought to be &3 Tollows:;

Thorium velns (youngeste)
Syenite & Nepheling syenite pegnstites
Syenlte
Aplite
Grenlte
3 $Csmbr18n Greenstone
quertzite
Argillite
Rhyolite {(oldest)
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twe modea of oceurrence of the f
me tites, and in veins. All the :
found bv gelger counter or sclat
gcarﬁlfy of outcrops, ant second s iaRes:
fer p%cp?@ cs; ddentify thorium minersls in tﬁ ilblﬁ
The awpriﬁ«tes which are confined to the syenlte-spiliisz
:plex, are predominently non-zoned. THorium foun2 in thoss
zmetites ocours &6 lerge irreguler reddish-brewn, vitreous
aAeDsr, up tec e couple inches in diemeter, but epe?qei" gcet-
ered. Almost lnvarisbly some quertz 1s g8sociated vith the
thorium #blebgy,

Another pegmetite, quite adifferent from the others, heas
very nigh redlosctivity essoclsted with & much finer=ﬁqaineg
i'vavataerwslly zlteredt) portion of the pegmetite. Vickers
{4, p:38-U40) gives some surfece informetion snd znelyses of

4 s't’;‘ )
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this meterisl.

8t111 enother occurrence #ith & fine-textured core but
regmetitic bounderlies has asbunacant pyrite and fluorite ssscciet-
¢d with it. The host rock for this leat occurrence is a grey
gyenite; 1% is not the plnk syenlte &s in the preceding ceses,

The vein deposlts &re structursally controlled, and heve &
generel exst-wvest to notthwest-southesst strike withea nOﬂTL
dip, except for one sgree where the velns are siriking north
south end dipping east. The veins very from 2% to 1% where
sezn, and reportedly YZ to 5" thick &t the Titen pit. From
154 to 30% thorium has been reported as essay veluss. One float
specimen of sheered quertz end thorium minersl suggssted & mini- °
mum width of one vein to be 14+ wide, elthough the thorium con-
‘tent was probebly only & couple of percent. These velns heve
bezen found 1n both greenstone end grenite— never 1n uhe sysnlte
8res. _ :

-The minerslogy of these véins verlies from those of essenti-

ally pure thorium-beering minersl to those thorium minerzls
present ln shesred Quertz veins. Very minor chalcopyrite L& .
elsc sssocicted wilith these Quartz-thorlum veins., Fluorlite is
préesent in the wall rock nezr some of the “solid thoriummmirerﬁl
yelins®, . : . _

21l rock slteration neet the thoriﬁmnbe&ring veins consists
sredominently of hemstite-steined wells (especielly evi&eﬁﬁ in
The grenite host rock) and some siliciflestion.

genetic Reletlomships:

Fieid evidence, X-rey powder patternsp end X=rey egpeetro-
graphlic results of thorium migierels suggest & genetic reletion-
¢hip between the veins and the syenite-splite complex—— prssum-
ably during or shortly after the formatlon of the eyenite peg-

_matiteso

Leboratory Problems & Procedurss ‘which heve been, or are now be*n
sttempted to solve them:
I ?zoblemo Locstion of thorium-be:ring mineials in the rock

mgles—s Since most ol tue gpECimesus ulo wealhered to &
graat extent, &nd irpn steins are quite pravalent slong vith
other secondery products, i1t 1s rather d4liflcult &% %timss %o
distingulsh which minerel (s} mey Be thorium-bearing. Alsgo,
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L isctroplo sppeszrenne unier =
o theilyr metsmicet conditioen, T Onn
from other isotroplc nonmr&0;o+£ ;ve_mi

{“

IR
ﬁiwtincaished
{1¢ p?“sﬂnt) There 1lg zlweys the possibility that o

st thorium minersls present are isobtropic {ov mews
Frocedureg: - Aulorgdlograph metheds hsve beoen trited
After wush experimenting wlth nuclesr trechk pleaies {do
hy J. Guilbert) but wlthout much success becsuse cf 1*
croper developlng fluld svelleble, Professor Belley ;
photo fillm was found to serve the purpose of ﬁhewkﬁ% tnu
locstion of reciosctive materisl in & sgemple.

Provlem:; Determinetlon of vhaet mineral{s) with realhcbm;“-
t¥pe fesfurss within the ®s0lld thorium-vein® is rzdiozetiv
Procedured-— A very thorough examinetion of £ll ths hond.
-specimeng with & binoculer microscope bheving 3 %o 27 pover
magnificetion {rarely 96¥) revesled MERF 1nterest ting &nd
vnusuel festures which coula not be dlstingulshsd mecro-
scopleally nor could it be noticed in thin-section: The
veln 1s not 80lidly uniform thorium-minerel &8 previously

b&‘le’eda but 1s quite complex in chebscter. Au toraﬁiogfaphic
methods should revesl further 1nform&t¢0n concewniqg ¥
problemo _

Problemg, Identification of thorium-bearing minersls.
Procegure:—- NoO optieczl date could be determined under g
petrogrephic micrescople (except the refrsciive index) due

to thelr metamict condition which mskes them eppesr to be.
l1sotpople, _

X-TEy powder petterns are also useless unless the nineral
1% hested to & high temperature to restore its (originele?)}
internszl atomic structure. X-rey patterns obtained after
heating the vein thorium minersl tog slx hours over s Bunsen
tutner, &nd for three hours et 10007¢, resulted in completeliy
dlfferent patterns. Nothing could be found anywhere 1n the
L£5TE InCex, Belley!s orivete 1rle oF metemict minersl powier
patieras, war in &Ly of the literature. Upon hsating both
E. sample of unsltered greenish-black vein materisl end =
samplie of redqishabrown thorium minersl from & syenlte pagmz- -
tite to 1000° C, identicel X-ray petterns were extradted fra"
outh. At lower temperatures, the pegmatitic thorium gove a
much more diffuse pattern thehi that of the unaltered vein
thorium,

uelitetive anelyses by ¥-rey spectrogrsph methods of
toth veln thorium and gegmatitic thorium showed the same
elements present in the same preportimns in the two differsnt
specimens,

Careful examinetion of 2l]l the rock ssmples under &
binoculer microscope &s mentionéd under Problem IT also re-
vezled some unidentifledé crystals which mey be & thorium
minersl in known redlogetive samples. Autersdiogrephs snd
¥-rey powder petterns may bear this out.

Since ldentlflicetion of these thorium mineprsls does nct
geem posslible at the moment, I shell only ettempt to corrslate
the ¥%-ray powder petterns, ¥X-ray spectrograph results, and
any optliczl dete of the various thorium occcurrences with esch
other in an effort to relete the deposlis and To ges how many
¢ifferent results will be cobteined.
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Although these are my three mejor problems, & fourth
very important problem 18 one of obtalning fresh, unveathered
me terisl in order tc determlne true well rock alteration and
primary minerallzetion., Blnoculer obgervation hes suggested
thet ten or twelve thin-sections from select speclmens of ihsz
presently svalleble material will help form & more complete
picture of the radloasctive occurrences in the Stettin town-

ship district.
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CONDENSED DESCRIPTIONS OF SeLECTED DEPOSITS o
DISCUSSED IN THE M.S. ThESIS ENTITLED, "AN INVESTIIGATION O
THORIUM GCCURRENCES WEST OF WAUSALU, WISCOKSTILY

3“7 Leol- Waye

Locality #2:
ithe deposit at Locality #2 is located in & road ditch

that forms the south boundary of SWi, sec.10. Pink syenite
and coarse pink syenite-pegmatites are exposed here. The
radioactive mineral is in a quartz-bearing, coarse pink syen-
ite pegmatite having a northerly trend. The dip of the peg-
matite cannot be determined from present exposures. Insuf-
fieient outcrops also prevent the determiration of the length
and width of the pegmatite. There is not enough thorium
mineral vpresent in the pegmatite or concentrated in the over-
lying soll to allow one to trace the pegmatite on the surfaée
of the ground with the aid of 2z scirtillation counter.

The thorium mineral has a deep red, resinovus to irrides-
cent luster. Associated with the shapeless bleb of the
thorium mineral are euhedral crystals of red-btrown zirconm.
These were both enclosed ip a small pocket of quartz, about
3 inches in diameter, found within the pegmatite. ‘his quartsz
pocket was found at an appsrent distance of four feet from
the contact of the pegmstite with the pink svenite host rock.

X-ray powder patterns reveal the zircon to te partly
metamict, but the deep red thorium mineral is cogﬂetely metas
mict. Upon heating of the red thorium mineral for 6 hours
over a Funsen burner flame, a faint powder pattern vas ob-

taired., Further heatirg of tle specimen to 1000°C for 3% hours
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gave results identical to that of an unaltered thorium-bear-
ing mineral from a narroﬁ zonal deposit in greenstone host
rock at Locality #10 which was hested to an equeal temperature.
4n attempt was made to correlate the powder ratterns obtained
from the thorium mineral at this locality with that of any

of the radioactive minerals that have X-ray powder pattern
data published in the literature through 1956. ‘he search
fziled to reveal a similar powder pattern. A semi-quantita-
tive X-rav spedtrographic analysis showed that the red thorium
minerzl contains the same elements ir approximately the same
proportions as an analysis of the unaltered thofium mineral
from Locality #10. The elements recorded were: Fex¥, Ih¥x,
Y, As, Ce, Hf, Gd, Sm, wn, Nd. ihe specimens were analyzed
under ordinary atmospheric conditions; hence, no elements
could be detected that had an aztomic number of less than 22,
The X-ray data from the deposits of Locality #2 and Locality
#10 are so identical to one another that this chsracteristic
is one ofthe features used in the author's conclusions to
show that a genetic relationship exists between the deposits

fourd in the syenite-zplite complex and those found in the

nearty gratite and grcenstone area.

Locality #3:

The deposits at Loecality #3 are in the ¥} of HEL, NWE,
sec,16, and the Wi of Mwi, NE#, sec, 16. Float rock suggests
that & series of long, tatular cuartz-feldspar pegmetites is
present., The anomalies of the tvo esstern bodies trend N65W,

and the znomalies of the tvo western bodies trend NEOE. Peg-

-2 -
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matite A has been exposed in a shallow exploration trench and
strikes N80E, dipping 25-35° ir a southerly direction. This
particular anomalv overlying Pefmatite A reportedly can be
traced for approximetily £ mile. “ court of 4O to 60 times
background was obtained from the pegmatite exposed in the
trench. The count is from two to four times background along
the anomaly where the pegmstite is not exposed at the surface.
tThe pegmatite is at least 18 inches thick, and the upper con-
tact of the pegmatite is not exposed. The harging wa%}énd
footwall of the pegmatite body is grécnsbone, The footwall
has the zppezrance ot a stratified tuff, and is bleached from
a dark green to a grey color near the pegmatite., Uo attempt
was made to determine if the bleaching had caused any miner- .
2logical changes ir the wall rock. %The true relationships

of the hanging wall cannot be seen in the trench.

The quartz-feldspar pegmatite exposed ipthe trench be-
comes aplitic in texture near the base and the top oﬁthe body.
Tight feactures that are rather evenly spaced paraliel to the.
plane of the pegmatite, but lving within the pégmatite, are
noticeably like thoseiggg; in the thorium-tearing gquartz veins
at Locality #25. The deposits at this .ocality were not in-
vestigated until just recentlv; hence the mineralogical study,
especially o;the opaque minerals, is not complete. £ macre-
scopic determination of the mirnerals present in Pegmatite A
is as follows:

Quartz —s=--wm~een 0-70%, the greater concentration
being in the lower part of
the pegmatite.
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20%, becoming as high as
50% near the top of
the pegmatite.

Dark minerals —-—w-wmeeec———- 10%

Feldspar =-m—mm—mmeom—— e

HMeny solution cavities formed by weathering of a previous
mineral are now partly filled with limonite and goethite. A
thin-section taken 16 to 18 inches above the base oi Fegmatite
A shows the following analysis:

QUATtZ =m=mmemme——e e L5

Oligoclase ==-mmmem—we LO-L4L5%, with Z25% being present
as small euhedral crys-
tal laths.

Zircon {altered) -e—-=—m=— - 5%
Hagnetibe and chocolate-brown opaque grains thought

to be altered mostly to goethite ~---~—- 10%.
Pfuch yellow-brown limonite stain is present through-
out the thin-section.
Anomaly P trends N65a., Ffloat samples show a very fine~
grained, pinkish-gray to light tan colored aplite. Yreater

radicactivity is asgsociated with the pinkish-gray sampie.

Locality #10:

¥r, John E, Jfones, Jr., of the Aesir ihing tUompany, hss
sunk an exploratory shaft about 4O feet deep on Miz, IEZ,
sec,?2l. Unfortunately, the shaft was partially fiiled with
water at the time of investigation, thereby obscurirg the
radicactive mineral zbne. The narrow zone was estimated to
be striking N8OZ and dipning 70 to 80° to the north. The ra-
dioactivity anomaly can be traced for 200 feet before fading
out to the east and disappearing beneath a swamp to the west,
Mr. Jones reports that the zone has a maximmm width of four
inches near the bottom of the shait., Several other radio-

activity anomalies and localized "hot spots" have also teen

found ir the immediate vicinity, and have aprroximatelv an

— Cf -
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cast-west trend., Chemical analvses of select sampies from
the thorium mineral deposit have run as high as 28.8% :hu,
and 3.9% rare earth oxides., The host rock is greenstone,
cut by numerous small pink syenite dikelets. The greenstone
is occasionallv cut bv white feldspathic veiniets contsining
abundant pyrrhotite and minor thalcepyrite. “ome fresh
thorium-bearing "vein" material in contact with Ereenstone
host rock was found in tu§§aste pile. these samples will te
the basis of the discussion of this radioactive deposit.

A1l nand specimens corntaining both partially altered
and unaltered thorium mineral were thoroughliy examined to
determine the exact nature of occurrence of the thorium min-
eral in the "vein” or zone. ‘he zone containing the thorium
mineral is delineated by the precence of very minute hair-
like veinlets of montmoriilonite cutting the matrix wﬁich
resembies very closely that q?éhe adjécent greenstone {amphi~
bolite) host rock. The veirnlets do not cut the radioactive |
mineral., -he hairilike veinlets, when examined more closely
under & microscoppe, are actualiy pairs of veinlets, each véin—
let being composed of a diiierent mineral. *he green, 1 ibrous
veinlets are fiontmorillonite, and the adjacent veinlets of a
green-tlack, vitreous mineral are an amphitole., “‘he thorium
mineral occurs in patches, and is replacing part oif tie matrix
within tie sone. Short, minute veinlets and grains of chal-
copyrite are sometimes present in and near the zone. inor
purple iliuorite is present in the mne, but is more corcentrat-
ed in the bleached band between the thorium-bearing zone and

an ouver, iron-stained "front'". There is a gracual destruc-
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tion of the mafic mineral outlines as the thorium mineral-
tearing zone is approached; yet the zonal matrix is approxi-
mately the same co.nr as the host rock. Excluding coior, one
can ovserve under crossec nicols that the grain boundaries
and the optical properties of the amphiboles of the green-
stone become almost completely obliterated in the thorium
mineral zone, leavirg only occasional remnants to attest to
the original mineral., Wherever svenite dikelets cross the
thorium-btearing mne, thin stringers of fibrous montmoril-
lonite transgress the dikelet and conrect the thorium mineral
zone on either side; yvet the stringers of montmorillonite
narrow gquite zbruptly upon ertering the thorium-bearing zone
enclosed in amphibolite, but do not pinch out. DNo other min-
.eral presént in the thorium-bearing zone vihere enclosed by
 amphibolite transgresses the syenite dikelet.

Optical properties of the unaltered thorium mineral are
few. Color in thii-section is 2 light orange-trown to gray-
iéh_white. The isotropic condition is probably due to the
metamict state of ti.e mineral., HRefractive index is around
1.655, increasing upon tieat treatment. ©Specific gravity is
at least 3.72. The mineral has a2 high vitreous to resinous
luster and a light brownish-gray streak.

Radioactive, red-trown nodules found in tie same radio-
activity anomaly Jjust west of t e shaeft, give a thorogummite
{-ray powder pattern, Despite identificatidn of the second-
ary thorium mineral, Z-ray methods ftailed to show any close
correlation of the unalterer thorium mineral from the shaft

with any knovn X-ray povder pattern data in the literature.

—_ 4 -
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After both specimens had been heated to lOOOOC, th;d;altered,
amber-cotored thorium mineral from Jones' shaft produced a
pattern identicai to the pattern obtained from tle bright red
thorium-bearing mineral found enclosed in a quartz pocket in
a pegmatite at lLocalitv #2. 1The patterns are complietely dis-
similar when heated at lower temperatures. As mentioned ear-
iier in the deseription ofthe deposit at Locality #2, semi-
quantitative X-rav spectrographic anaivses were made of the
same two thorium mineral specimems discussed above. The a-
nalyses reveazled the same elements were present in almdst :
identical proportions in both specimens. It was also men-
tioned earlier that no known powder data for radicactive
minerals publisbed,through 1956 could be correlated with any
of the powder patterns mentioned above, although_the U.S.
Bureau of Mines analyzed and named a sample of thorﬁum mineral
from this deposit as.thorite. Chemical analyses by others .
of gelect samples from this deposit have run as high as 25%
to 30% ihOz and close to L% rare earth oxides. | |

The author has sﬁated ir both the conclusions and ﬁnder.-
the general description of this group of deposits that there
appears to be a deiinite geretic relationship betwesn the
deposits found in the greenstone and granite and those depo-
sits of the syenite-aplite complex. |
Locality #l5:

The Glen fergen prospect pitﬁ%t TLocality #15 in in SWi,
sWE, sec.23., The deposit has been discussed earlier bty Vigk-

ers {(U.5.G.5, Full., 1042-B, p.38-40, 1956.), With the aid of

-...7—-—
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a scintiilation counter, he found "anomalous radioactivity
in an oval-shaved area that measures zbout 90 by 40 feet.™
.he radiocactivity anomslwv hass a north-south trend. Insuf-
ficient exposures prevent the dip o;ﬁhe tody from being de-
termined., The radiocactivity is restricted to a much finer-
grained, hvdrothermally albered portion of a very coarse
pink svenite host rock. The pegmatite consists primarily of
perthite, ncrnblende, and some quartz. HMHornblende érystals
attain a length of nearly one foot in the coarse pegmatite,
whereas the largest grains (feldspar) in the radioactiﬁe,
tiner-grained phass o;ﬁhe pegmatite are uniformly 1/20 iunch
in diameter. !ficrocline is the most abundant type of feldspar
found in the hydrotherwally altered phase. Interstitial to
the microcline grzins are smaller grains qyéfystals of guarvsz,
acmite, and partly metamict zircon (cyrtolite). The zircon
occupies up to 10% qﬁf%e radiocactive mineral deposit. R.Us
vickers says that the hydrothermal alteration of tie horn-
blende to pyroxené {(acmite) "was accompanied by decrease in
grain s¢ze of microcline, probabviy caused-by brecciation,
and introduction ofzircon(?), which occurs as reddish altered
grains about 0.6 mm in diameter. £arthy hematite that is
highly radioactive coats many fractures." Vickers also states
that the primary source of the thorium in the hematite may
be zircon, and thst the hematite is probably a product of
weathering.,

Thin-sections Yere made oftwo specraens oI tue radio-

active, hydrothermal.y altered porticn of the pegmaiite;

—— 2" —



WISCONSIN GEOLOGICAL SURVEY

The minerals present are as follows:
23-0-1 (surface fiozt witn much of the hematite
removed}.

Microcline =—w—wmewmcmmmmme—amae 65%

Heroperthite ——--crmmmmecmme = 5%
Quartsz ______u_m-_-w-m---_m__-_Z-%%

Aegerine-augite -—-—mrmoemem——-- 12%
Zireon -esm—somcmmmeemmnem e 11%
liematite {and magnetite) -—mwe= 54

23-G-2 (specimen with a heavy hematite coating,

taken from the Hergen pit).
fderocline ~w—cermcrmmammem e 60

Andesine =-—w—w—e-- e o e e s 10%
ACMITE mvmmmmmmrim e i e o 5%

Zireon =w--wecmem—meicesn e L%

Hematite ~e—rere—rrreccmccnoean 20%
By comparing the minerals identified in the two thin sections
of tue same body qﬁfbck, one can see that the minerals which
were present interstitially to the feldspar grains are partly
or cdmpletel? obscured by the heavy hematite coating. There
iz some question as to whether the mineral ideﬁfified as an-

desine may be just a different orientation of the microcline

grains,

Locality #17:

The deposit at Locality #17 1s situsted on a “bridge“'
of solid rock flanked on eitier side by water-iilled, abandon-
ed gquarries in NEz, ilE,, sec.?3. 4 radioactive, teardrop-
shaped body is enciosed in a nost rock of grav syenite. the
lens strixes L 50E., It is 18 feet lorg, andﬁfrom.zero to 3
feet wide, with tue narrowest part oi t:ie lens at its nortli-
ern extremitve. ithe lens cau be separated irto twwo zones—-~
a non~-radicactive, pegmatitsc outer zone from s inch to 2

inches wide, similar in mineral compodsition to tie adjacent

- S -
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gray svenite, and an inner radioactive zone of aplite, defi-
cient in mafics and richer in guertz than tiie syenive. Radio-
activity seems to be directiy related to the coior of the sp-
lite body. “he gray, more bulbous southern part of the lens
averages approximately ten times background, grading i.to
the dark brownisn-red, more constricted northern part of the
lens which averages 18 to 20 times background. #Abundant pur-
ple tluorite and pyrite are present througnout the lens. A
smail pocket, or core, about 6 incnes in diameter, consists
of massive quartz witn winor carnoﬁate. This core is found
in the most bulvous part of the southern extremity of the
lens,

Examination of a thin-section of the gray svénite host
rock disclosed the foliowing minerals:

“icroperthite mem-mrmremm e 75%
Otigoclase-andesine -—-=mmemwmem——see 10%

BIiOTITE mmmmme e omm oo e R
Arfveﬁsonite e £ o e e e o . T et 5@
Mafgnetite =me———rm e e - 1=-2%

Fluorite —--e-e—m-wo=m=—mw=- less than 1%
2iroon =i-—emcmeccecwnme—n——= less than 1%

In the radicactive, red-brown apiitic phase, minor guartsz
is present. 1ihe red-vrown color is attrivuted to finely-di~
vided hematite that is especially concencrate@éiong grain
voundaries., ihe ioi.owing minerals were seen in a thin-sec~

tion of tue red-vrown, aplitic body,

feldspars (wmicrocline predomiuant)} -- 90w
(UETLZ —mm e —mec—————— e ————— D 35
Fluorite m-me-mecmemom s 3%,
LATCON mmmmm cms i e e e T LO T
Thorogummite? —wemm-cee s L2 5%

l}rrite W — - T i (L U A (b Oy A1)y o W — s 1—2-’.)

ihe material identifiec as thorogummite, mentiocned in the

— /6 —
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thin-section identificetion avove, is based on its similar
optical properties to other thorogummite specimens which have
definively identiiieda as such. ‘Ibe thorogummite? mineral
grains presént here are too smali to separate and identify
vy A-ray methods., —iwser

Whereas the adjacent gray svenite host rock has about
20,- mafice, the radioactivity-bearing apiite phase has very
little, it any, waiic minerals. Foth tne pyrite and the pur-
pie fluorite are, with few exceptions, restricted to the ap-
lite lens, and tue red coloration so prevalent in the fine-~
grained phase fades out quickly-- though not abruptly-- as

the coarser-grained gray syenite 1s encountered,

I,

Locality #24:

A series ovi parallel, elongated radiocactivitv anomalies
are present at Localitv #24 in NW corner, NEz, sec.29. Four
trenches have teen dug: two across the largest aromaly, and
one each across two smaller, parallel aromalies, Trench 4,
which is the narrowest of fhe two trenches crossing the larg-
est anomaly, is the only trench that shows the true vein re-
lationships, but even this éxposure i1s highly weathered,

The largest anomaly at Locs=lity #24 trends N1ZE, but the
strike expcsed in irench A is rortl-south, althougi: this may
be only & local irrvegularity in t'¢ genersl strike of the
vein. The anomelv tecomes more rorthwesterly vwhern it is
traced northward into sectior 20. The length of the anomalv
is over ETD.leet in section 29 &:¢ can be traced for sy ad-

dtional 160 feet irto sectiosn 20, This gives an overall

— f/ i
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length of approximately 700 feet for the anomaly with radio-
activity readings of at least two times background. The
tabular vein éxposed in Trench A strikes north-south and dips
37° to the east. Ihick radiocactivity is associated with a
highly weathered, deep red, clayey zone 16 inches thick,

This pone comprises a mixture of derp red clay and fragments
of quartz thet have small pockets and stringers of red ciayey
material., Relow the zZone of radicactivitv is a2 one inch band
of orange-yellow clay. A one-half inch band of red-orange
clay overlies the radiocactive zone., The red-orange clay is
in turn overlain by an 18 inch band of essentially barren
jasperoidal quartz, dark red near its footwali and becoming

a translucent white in color near the upper contact. <ihe
wall rock is extremely altéred. Originally an argiltaceous
greenstone, the hanging wall has beecn bleached and sericitized,
with a finely-divided hematite powder giving the rog%éi red-
dish-pifk color. The footwall is limonitized and very low
in gquartz. Mr. C.W. Little, Jr., of Marathon Thorium Enter-
prises, has stated that recent core drilling of this vein re-
vealed a dark green, massive rock at the footwall of the vein,
Therefore, weathering is probably the principle cause of al-
teration of the footwall greensbone to a limonitic mass of
rock.

Several thin-sections of the altered host rock and the

"jasperoid"™ zone from Trench A, and float samples from the

thorium-bearing quartz veins intersected by Trenches C and
D, were studied to determine what minerals and textures were

present, The pink altered greenstone of the hanging wall is

— 1z~
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a quartz-graywacke, criss-crossed by many small fissures and
veinlets of a sericitic mineral. The whole rock, excepting
the sericite veinlets, is permeated with microscopic hematite
particles. Examination under a petrographic microscopg of
the so-called "jasperoid®”, a term used in the field, has re-
vealed that this iy in reality an intensely sheared mass of
quartz. Minor sericite, a trace of thorogummite, and a cloud-
ed, light-brown mineral present in grains which are too small
to permit determination of its optical properties, are also
found. Secondary quertz veinrlets run parallel to the shear-
ing. A specimen of thorium=-bearing vein quartz material from
the deep red, clavey zone consisted of 80% crushed and shear-
ed quartz, Deep red thorogummite material and hematite was
introduced interstitially to the granilated quartz fragments.
4 few small sheaf-like clusters of a chloritic mineral are
consistently associatéd with the red-brown opaque masses of
thorogummite. There is also minor magnetite and traces of
chalcopyrite.

The anomaly which is partially exposed in Trench C
strikes N11W to N17W. Another anomalv southwest of Trench
C strikes N5W. Both of these anomalies can bte traced over
150 feet with a scintillation counter. & weak anomaly sug-
gesting a possible fourth vein also trends NSW, his anomaly
ig about 30 feet west of that intersected in Trench D, A
thin-section oif a cuartz vein sampte found in th?fesidual
soil at Trench C revealed the quartz as having a clear, mosaic

texture. Only one corner of the thin-section showed guartsz

- 13-
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with undulatorv extinction. There are paraiiel, closely~
spaced fractures cutting quartz grairs btut not displacing
them. The sahmon~pirk replacement veinlets oi partly meta-
miet zircons in the quartz vein are also parted by the frac-
tures. Llhorogummite grzins are not affected by these frac-
ttires., This can probably be exvlained by the fact that the
thorogummite is a secondarv product of alteration. Trench D
showed 1iloat 9f§ein material similar to that found in Trench
C. One specimen showed that the vein was at least two inches
wide at the location oﬁfﬁe trench. Evidence of faulting is
shovn by a heavilv sheared and mylonitized siliceocus green-
stone found in the digrings from Trench D. The rich brown
grains in the vein quartz were identified by the X-~ray pow-
der method as thorogummite. Also the pink wmineral occurring
as stringers in the quartz vein was identified as partly meta-
mict zircon, 5§¥ﬁg‘fﬁe powder patterns of thorite and thoro-
gummite in tie literature are very similar. ¥Yr. S*¥W+ Bailey
states that the substitution of thorium for zirconium in the
zircon grystal lattice causes a shift in the powder lines so
that they fall intermediate to those ordirariiv obtained from
Z-ray powder patrterns of zircon and thorogummite or thorite.
A chemical analysis by A, Kaigser of a brick red mineral from
a float sample obtained from the largest anomaiv at this lo-

cality sho ed the presence of 20% thorium and rare earths.

Locality #25:

A series o;?narrow, tabular-shaped, granitic pegmatites

are present at Locality #25 in the southern part of the

— Y =
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Stettin district. The six narrow tabuiar pegmatite bodies
are exposed in a roadcut of soiid rock aiong Co. Hwy "O" in
the BW corner of secticn 35. All the pegmatites strixe N65-
70% and dip 51-61° northeast.The strike and dip of Pegmatite
#6 was not determined because of its irregular shape., The
pegmatites were controllied by fissures. Some o1 the pegma-
tites terminate below the top of the outcrop, which is 15
feet high., The thicknesses of the pegmatites neat the base
of the outcrop range from 2 inches to 5 inches wide, Over-
burden prevents the lengths of the narrow bodies from being
known. The mineralogy is very similar for all six pegmatites;
hence, only Pegmatite #1 need be described. 4& macroscopic
determination of the minerals present in Pegmatite #l is as
follows:

Potash £eldspar ==----mmmmwmeemm—e~—= 70%
QUATEZ mm— e — i ———————— e m— 20%

Miscovite/minor Biotite ~—m-mmmcmcm—e 5
Zircon (radioactive} —--~m=a ——————— 1-5%
Magnetite ———- i s —————————— 1-10%

The feldspar content decreases slightly toward the hanging
wall of the pegmatite., The amount of zircon becomes almost
nil, whereas magnétite greatly increases as the aplitic~
textured hangirg wall of the pegmatite is approached. Minor
purple fluorite is found in the host rock adjacent to the
footwall of the pegmatite.

The gneissose host rock is transitional between granite
and greenstone, The rock has small, elongated red feldspar
and quartz augen in a matrix of Tiner graired mafic minerals.

Hadiocactivity of the pegmatites is not very high, Even

-
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with the scintililometer directly in contact with the bodies
of pegmatite, radioactivity counts enly averaged about two
times background, Radioactivity in Vein #1 gave readings

of over four times background., Iie red-brown, radioactive
zircons found in the pegmatites at this iocality have an un-
usual cristal habit of first order pyramids with second order
prisms. The crystals were first thought to be garnets untii

X-ray identification proved otherwise.
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L16% A SW
Miami, Oklahoma
August 15, 1957

Mr. George F. Hanson

State Geologist

Wiseonsin Geological Survey
Madison,6, Wisconsin

Dear Mr. Hanson,

Enclosed is a typewritten description of the various
thorium mineral deposits that I investigated in the
Wausau area during the summer of 1956. I have not
included the deposits mentioned in my thesis, but I
will type them up and have them sent to you by Monday
or Tuesday, August 19th or 20th. It has been so
untearably hot that a person perspires profusely even
if he is not doing anything. I have been typing part
of the report almost every night, but the weather
prevents me from typing for ®ery long at a tipe.

Just yesterday the Lemperature was around 103,

and our{ a fellow geologist and T ) apartment has

has no fans or air-conditioners.

Until I turn in the rest of the descriptions of the
thorium deposits next week, I arm-m

Edward Hare

| AUG 191957

Wisconsin G. slogicai Survey
Madison, YYisconsin
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DESCRIFTIOE COF DEPOSITS )
NOT PENTIONED IN THE MASTER'S THESIS ON THE
RADIOACTIVE MINERAL DEPOSITS IK THE WAUSAU AREA

Locality #1:

The deposit at Locslity #1 is at the west side oif a field
in SW%, SWi, sec.h. This "hot" zone could oniy be traced by
use of a scintitiation counter;j%%;hto the complete lackrof
outcrops. The elongated radiocactivity anomaly, which locally
reached three times background, had a N65W trend at its east-
ern end, becoming W55¥W farther west. Although the radioacti-
vity count was rether variatle along its length, the anomaly
could be traced for at least LOO feet east of the north-south
3 mile fence, and several dozen Teet west of tte fence beiore

fading out as it is traced into a swampy valley. HNo samples

were recovered because of haavy solil cover.

Locality #L:

A serges of "hot" spots have been found at Loeelity #4
in SE%,SWi, sec.16. The anomalies have approximately east-
west trends. One anomaly can be traced for about 200 teet.
The vein ceusing the rediocactivity anomaly may be much longer
if a somevhat paraliel anomestvy itocated a couple of hundred
feet west oif the previously menticned anomziy comes from the
same veiln, Surface counts of radioactivity of the various
snomalies average 2z times backgrourd, locally reaching a
tactor of six, ard rarel- ten. Heavy scil cover prevents anv
further knowledge of the nature c¢f the deposits. Fence, no

samples could be obtained.
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Locality #£5:

The property containing the radicactivitr anomalw at
Locality #5 is at the east side of NE#, SEi, sec.l7. The
general trend of the anomalv is N80-85¥, and it can be traced
for 250 feet with a scintillatién counter., Average surface
coints are two tb three times background. Counts up to ten
times background are obtsined in the read ditch. The width
of the radiczctivity anomalv is relatively narrow, averaging

betireen five to ten feet. Ho samples cound be obtained at

this locality because of heavy solil cover.

Locality #6:

The deposit at Locality #6 is in the SW corner of SWi,
SEZ, sec.20. The radioactivity anomaty is & continuation of
the vein'exposed in Pearsonts trenches A and B in the KW cor-~
ner of Kwi, NE%, sec.29, but here the anomaly has a more
northwesterly trend. The anomaly can be traced northward for
160 feet from the south boundary of sec.20 before becoming
indiscernable. Two rock pile- located a caiple of hundred
feet north and west of this anomaly contaired large pleces
of vein quartz with scattered red-brown, altered, radiocactive
graineg averaging % inch in diameter. Cne piece of iow-grade
flozt showed thaﬁ tize vein is at least nine inchés wide some-~
where within the radiocactive deposit.
Locality §#7: |

A smatl radiocactivity occurrence ls presert at Locality
#7 in the NL cormer of SE%, SEL, sec.20. Scritillation counter

readings shoved an elongsted anomaly about 200 feet long, btut



with a narrow width of abnormal radicactivity. The trend of
the anomaly is N&5W. Counts average around two times back-
ground. In the road ditch a count of over 30 times background
was observed. No specimens could be obtained because ol soil

cover,

Locality #8:

The deposits at Locality #8 consist of two small vein-
iets exposed on a road snoulder at the north boundary of NWi,
KW, sec.?l. Heavy soil cover prevents the small tabular
veins from being traced beyond the road bank. Both veins are
very thin-- less than £ inch. They consist almost entirely
of thorogumrmite and minor quartz. The western veinlet had
2 three to four incnh red jasperoidai gzone, whiie the more
easterly vein has only an altered, hematite-stained zone one
to two inches wide, Thece veinlets are enclosed in 2 chior-
itic, schistose to granuiitzic host rock that has fracture
cleavage striking N65E to N75E with an almost vertical dip.
The western veiniet strikes N57W and has an indeterminabte

dip. The eastern veiniet strikes N55W and dips L5CNE.

Locality #9:

The major part of the arcmaly a. Loecrlity 79 is locsied
in the Ni of NEi, NW%, sec.2., The elongated radicactivity
zone trend s N35W, varying perhaps 5°, and can be traced for
at lLeast 650 feet in sec.2l. An 2dditioras 120 feet of the
same anonaly is present across the section road 1i. sec.ib,

The greatest amount of radioactivity is in secthon 2L, where



the average count is ifrom three to six times backgrourd.
Counvs as high as ten times background are detected locally.
Near the central portion of the length oi the anomaly in sec-
tion 21, one can detect two separave anomalies that seem to
broaden and merge as they are foliowed eastward. In two of
the broader parts of tle anomaly, the surface width of radio-
acvivity havinug a minimum count oi three to four times back-
ground was 20 feet and LU teet wide respectiveily. A radio-
active mineral-pearing rock specimen 1i inches wide was found
in the soll zoné overiving the anomaly. It consisted large-
Ly of clear, massive quartz (60-70%), with the remainder of
the rock composed of iiner grained constituents mentioned
below. Float rock fowrd on either side oi the anomals was
greénstone. Thin section studies of the quartz-fetidspar

pegmatite showed the following minerals:

QUATEZ == e . —————————— §U%

Oligociase/andesine, with euhedralt
laths enclosed in quartz grains 15%

Sericite ~r-remmomramm e 223%
Zircon & Opagues ——---me-mmee—mee~- 2~3%

No attempt was made to determine the opague minerals. The
radicactivity ascsociated vwith the gquartz-ieldspar spedimen

may be caused by thorium substituting in the zirdon lattice.

Locality #1l:

The elongated radiocactivity anomaly at Locality #ii is
in N3 ot SE%, sec.2l, Striking roughly in an east-westerly
direction, the Length oi the anomaly was not determined at
the time for various reasons. A float specimen contafining

material similar to thorogummite in vein quartz was discover-



ed upon digging a shallow hole over the anomely. Float rock
having a moderste amount of radioactivity had pecuiiar char-
acteristics not found in any other deposit. The rock was
composed of varving bands of grayish-pink and greenish~black
material, with veillets of the green-biack amphitole oliten
cutting the Iormer.

A sample of cguartz-leidspar pegustite float showing a
wall contact of tie pegmatite was also tourd over the anomaly.
Acicuiar hornbrencde crystals grow irward from the well con-
tact. A thin-section ot the quartz-ieldsrar pggmatite re-

vealed the 1o Liowing minerals present:

Quartz —- —memmm—mem e e e 3%
Andesine m—-mommmrmecm e c e e 359
Microcline —eer——sme—mmm e e 1 7%
Microperthite e~--vcacemmeana- ———e WMiNOT
Hornbiende =--=meroemcemrcneccace—— 574
ZIrCOn ——mmmmmmmm e e e e e mmm 1 G

The andesine occurs as siwall euhedral laths enciosed within
microcline grains, sometimes ending rather abruptly against
guartz grairs. Acicular hornblende crystals are exception-
aliy profuse adjacent to and perpendicular to the pegmatite

waii, but become negiigible awe: irom tie wall contact,

Locality #12:

The radiocactavity anomaly at Localitv #12 is in the SWi
oi SE%, SWi, sec.22. Feing reiativeiv weak at the surface,
and striking almost east-west, the anomaly is traceable ior
iess than 50 feet, A trench dug four feet deep across the
anomaty, but stiil ir tre residusl soil, revealed a higher

concentration oi thorium-bearing nodules. Tie radicactive



mineral is thorogummite. Some o0f the nodules are at lLeast

one inch in diameter. IMinute stringers of fibrous mortmorii-
lonite were noticed in 2 less altered radicactive rock speci-
men, This is simiitar to that seen in the radioactive minersl

deposit at Locality #10. The host rock is greenstone,

Locality #13:

The deposits at Locaiity #L3 consist of several quartz-
zircon pegmatites in the NW: of sec.22., The pegmatites have
an abnormal amount of radioactivity associated with them.

For &z more complete report on these deposits, see Turner {7,

p.50) and Vickers (8, p.28, 37).

Locality #14: ,

The deposit at Loczlity #14 is in NE%X of sec.22., Sever-
al trenches have been dug in coarse syenitic pegmatites, and
Fr, Rader reported that he found occcasional thorium mineral
"blebs". However, no definite radioactivity anomaly or zone
could be traced at the surface of the ground with a scintil~

lation counter.,

Specimens of rock found as fioat piied against a nearby
fence were radioactive. Thev come from a zircon-bearing,
quartz-rich pegmatite, Mr. Rader mentioned intersecting a
radioactive quartz-bearing "vein® in the northernmost pit he
dug.

X-ray stydiles disclosed the zircon in the quartz-zircon
samples to be partly metamict. The host rock for the radio-

active mineral-bearing pegmatites is pink syenite.



Locality #16:

A small cut in a road bank at the north boundary of NE#,.
Nw%, sec,23, has revealed a radioactivity occurrence that ﬁas
some features which are similar to the derosit &t Locality
#17. TVHot spots™ can be detected on either side of the road,
and if a line were drawnconnecting them, the line would have
a north-south strike., It is uncertain if this is a continu-
ous zone of a vein because of the thickness of the road bed
- material. It may be that these hot spots occur as small poc-
kets or lensés. The radioactive body on the south side of
the road is at least 3 to 4 inches thick. The radicactivity
is concentrated alorg the boundary of a pink syenite and ap-~
lite corntact. The radiocactivity &s contzained within the
orange-tan aplite body, one inch from a contact against pink
svenite to the east. The presence of small fractures were
probably the primary controlling factor of the radioactive
fluids. 4 deep red-lavender coler characterigzes this zone,
A heavy concentration of purple fluorite and pyrite also helps

to distinguish the rzdiocactive zone from the adjacent aplite,

Locality #18:

The rediocactive mineral deposit exposed in the Titan
Pit at Locality #18 is in the NE corner of NWi, NWi, sec.27.
This was the first prospect opened in the search for uranium
or thorium in the district, The pit is one of the few trenches
which extend deep enough to expose solid bedrock, even though

the velin itself is still in a weathered condition. The sur-

face anomaly is rether spotty, but it can be traced for a dis-



tance oir about L00 Teet (Figure #6 in 8, p.42). The vein &x-
posed in the pif strikes N85W, with a maximum dip of 5690,
Tie thorium-bearing vein itself was under weter &t the time
of examination, but its relationships to the well rock show-
ed the vein to be of a tabular, pinch & swell nature. Two
major swells with a reported width of 3 inches arnd 5 inches
were delimited by pinches of the vein less than £ inch wide
at either end of the pit and also in the central part of the
exposed vein aiong its strike.

The vein consists essentizlly of red mud and thorogum-
mite. The host rock is a hard, massive greenstone, A syenw
itic dike can be seen un the hanging wall, but 1s missing on
the footwall. One specimen of vein material contained frag-
mentg of the svenitic dike. Therefore, the conclusion may
be drawn that faulting eccurred post-syenite emplacement but
pre~thorium mineralizetion.

An examination of some rock specimens obtained from the
dump pile revealed the fcollowing features: one rock specimen
showed a portion of the vein cutting the aphanitic-textured
syenite dike with inclusions ofthe latter withir the radio-
active mineral vein. A rock specimen which showes a vein con-
sisting mestly of purple fluorite, cut the greenstone host
rock. A % inch bleached uantscﬁ?%gg developed in the green-
stone adjacent to the fluorite vein. Coarse magnetite with
good octahedral pazrting also developed adjzcent to the con-
tact. & microscopic examination of the fluorite vein specimen

shows an unidentified thorium mineral to comprise 207 of the



fiuorite vein, andesine from 10-15%, and chlorite about 5% of
the fluorite vein. Smzll veinlets of hornblende cut the green-
stone, The magnetite noticed in the hand specimen appears to
be restricted to the adjscent greenstone host rock. It is
not known if this vein is 2 part of the same veiln containing
the abundant thorogummite. One sample oi vein material donat-
ed by Don Colby of Wausau, showed the vein having somewhat of
a replacement-type texture similar to that observed at Jones!?
shaft. The thorivm mineradi is an opaguk, resinous, rikch red-
brown color, identified as thorogummite bty X-ray techniques.
The X-ray petterns sugrest no relationship to the unaltered
thorium-bearing material from Jones'! shaft, although the red-
brown thorogummite may be formed from alterstion of the un~
weathered amber-colored material. Such may be the cezse since
thorogurmite is found as nodules in the soil along the radio-
activity anomz=lvy over which Jones' shaft is situated. The
radicactivity anomaly contirues west-northwest into adjacent
section 22, Nodules of therogummite-bezring vein quartz were
found in the soil liorizon over the anomalv,. This sugrests
that the replacement-type veins should not be classified se-
parately from thorium-bearing quartz veinsg as was first be-

lieved.

Locality #19:
The deposit at Locality #19 is exposed in a "T"~shaped

trench, dug by the former Titan Corporation, in SWi, S¥%,

trlar veinlets averepirg loss

Bt

sec.27. At least three s=2ll t

v the trenel, Vein 31 pives

A

1
]
o]

(@]

th= one inch thick cxe i



a surface anomaly easst of the trench having a trend of NB8OE.
bn irregular dip exposed in the trench veries from 18-26CFd.
The vein is one inch thiek on the east wall of the trench.
Close jointing or fracturing runs parallel to the plane of
the vein. Vein #2 locally strikes N6&W, dipping 22°NE. A
modified pinch and swell tvype of vein is present, becoming
1/2 to 3/L inch thick until it is abruptly terminated against
a greenstone inclusicn. The vein cannot be @etected on the
opposite side of the four foot long greenstone Xenolith,
Close jointing or fracturing is evident parallel to the strike
of the vein. Veir #3 strikes NA1W with a dip of 26°NE, and
has a thickness of 1/4 to 3/€ inch thick. All the veins con-
sist essentially of red mud, massive thorogummite, with some
quartz.

The host rock is 2 "hybrid granite™ with a few green-
stone inclusions averaging 2-3 feet in diemeter. Red hema-
tite staining of the wall rock is very evident adjacent to
the veins. A red-brown trachytic dike cuts the host rock in
the trench., The dike is composed of 80% orthoclase, 10% bio-
tite, and 10% magnetite. It strikes N34W and dips L46°NE.
Mach finer, grav-green chill zones are evident on both bor-
ders of the dike,

Thin-sections were made of the granite at the footwall
of Vein #2 at distances of 12 inches, 6 inches, and at the
footwall contact of the vein. The following observations
were made as the vein was approached:

1) Less pronounced secondarv growth of feldspars.
2) Decrease in slze of mafic grains as heavily hema-



tized zone is approached.
3) Change from green-colored biotite to orange-

brown colored biotite.

L) Very large increase in hematite particles; es-
pecially withirn one inch of the vein.

5) Many smell shears or fractures parallel to the
‘vein, and some are filled with quartz.

6} Absence of sphene and apatite, although this
may be Jjust a locel absence.

Locality #20:

A deposit at Locality #20 is found in the SE corner of
sec.27., The radiocactivity anomaly trends N85E, and is trace-
able for LOO feet. 225 feet of the anOmaly.has a radiometric
count of over two times background. A shallow two-foot deep

trench produced a thorogummite nodule with a minimum diameter:

of one inch.

Locality #21:

A &mall radiocactivity anomalv at Locality #21 is on the
west side of SWk, NWi, sec.27., Tt is located about 15 feet
southwest of a rock pile, and can be traced for €0 feet, The

rock pile shows the host rock to be greenstone, but no thorium-

bearing rock samples were found.

. =
Locality #22: < ﬁﬁij

4 series of anomalies are found at Lo lityv #22 in SwWi,
SEf, and the SEX, SWi, sec.28. At least two separate anom-
alies are apparent. One anomalv is traceable for over 1500
feet, and is possibly much iorger if an anomalvy west-north-
west oi this occurrence is a continuation or the same vein,
The anomaly, having & N75E trend, swings to NAHOE in the east-

ern portion, aligning itself just east of two elm tress at the



north fence of the SWE of SEz#, where another anomaly is de-
tected. At places, the 1500 feet anomalv is 70 to 80 feet
wide, but usually it is much narrover. !ost of its length
ig at least two times background, and commonly it 1is over
five times background. A shallow hole dug near a drill hole
site, about 100 feet east of the north-south z-mile fence,
gives an extremely high radicactivity count. ihis would be
expected upon removel of some of the residual soil, Eighty
to ninety feet south of tiie 1500 foot anomaly is another s
smaller anomaly, locallv having counrts of three times back~
ground. It can be traced for a couple of hundred feet, run-
ning parallel to the larger anomaly. “nother possible anom-
aly is about 80 feet farther south oi the second aromalv.
This third anomaly is also parallei in strike to the large
anomaly. The vein mustoccur along a fault or shear zone,
This is indicated b a badlv gheared, mvlonitic, grav-green
rock specimen found in a shallow hole dug in the radiocacti-
vity anomaly. The host rock is a gray granite, much fresher
or purer in appearance than the "hvbrid gréﬁite" at Locality
#20,

A large thorogummite nodule with minor intermixed quarte
was found in the residual soil. The smallest diameter of the
nodule was 1% inches. Another spedimen of massive vein cuartez
with mineor thorium minersl had a miniwum vidth of 2% inches.
A petrographic study of a thorogummite nodule revealed the

following informaticn:



QUATEZ —mm e mmm e 55260%
Zircon (altered) ~—--——=-w-= 15-20%

Hematite and thorogummite -—-—-= 25%
Magnetite (?) —wmememom—meme=e 2-3%
Talc/montmorillonite ~—=w~=m= trace.
The guartz grains have 8 mosaic pattern, with nomndulatory
extinction. Fractures radiate outward from opaque thorogum-

mite grains into the quartz grains.

Locality #23:

The radioactive mineral deposit at Locality #23 was dis-
covered by Elmer Rader at the eastside of SE%, NWi, sec.28.
The general strike of the elongate anomaly is N75-80E, trend-
ing more northeasterly near the eastern part of the anomaly.
The anomaly can be traced at least 375 feet west of the north-
south 3-mile section fence before being lost under a2 swamp.
East of the A-mile section fence, the anomaly extends for at
least 60-70 feet. The radioactivity anomaly is not exception-
ally strong. A small outcrop by z logging road 300 feet west
of the fence is comnosed of gray granite. Samples of the ra-
diocactive rock show small, bright red, irridescent globules
disseminated throughout the granite host rock. Some of the
feldspar:grains are heavily altered to a fine granmlar tex-
ture, and having a dark red color. No true veinr was noted,
but it was rather a zone in which the dark red globules re-
placed part of the granitic mineral éonstituents. Eand sam-
ples revealed the rock has many mylonitize:- planed, indicat-
ing that the rock wss shearéd. The radicactive globules were
disciosed by X-ray powder methods to be thorogummite, The

thorogummite and other radicactive minerals were probably



intyoduced after shearing of the granite host rock had pro-
vided channelways for the radioactive mineral-bearing solu-

tions introduced hydrothermally.



