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,':;,,',;: t-L" "'um~6~ of 195" T ".,~ S '0" un' "'l-,~ '-' ,J.>,-__ ". _ I .... v.l. VlJ _ ,,;:;.. (::-.,,""' ••... ';.,_ :. 

C·~'~ .. L:~:tt' t>.r: thorium oCC'1.i.rrences II} thf; nort.h cO;-".-.ti\-:;'.1 :;,-·t 
.• r, "·~-iGc:)ncJ:tn un.der the JOint sponsorship of WAR~ 6_rld the '1!!d]= 
com;:", Gsofuoglcs.1 Survey. All a.v&.11&ble field evidencl!c WE,r: 
col1."cted during t):ll;. t time. with further 1&.001'&. tory :,::-'.v"'GU.~ 
",;0. tlcm to be continued during the fall aemestc)'o 

The thor:ltum depos1 ts to be discussed in thifl pe.per era 
!.cci.'.tea. in Stettln township. approximately 7 mJ. 1,.e<1 'l?E?J'G of 
'."·;'.·;S!).\,!. 'I'hoJ'ium vein deposits h!?,ve been found. over [in &,,'{;i,. 
c:f :,.0 sq. mL. vihile thor4tum occurrences in pegm&ti e'-'5 c.;)mp"ip,-. 
:;:';1/i:-;}';8.1 B.6.dltional eqo mlo" -

Al though much surf'bce explore.tion hE,S been done in the 
1.2','"";, no oompetent drill core hR8 yet been ave.lI/?bIe foX' study, 
~rFj. cost of the trenches &.re in the regoll th or Y'esldllE·.l BOi). . 
,~one, Hence much of the me.terie.l obt&inee. for study 1s bGdly 
'!;,;o',.thered .• or is Just· present &.s thorlum-bee.rlr!g nodules in 
~chc 5011. 

The purpose of my thesis ls to show the mode of occu::'~' 
2"!)m:e of these deposl ts e.nd their genetic relationships to the 
area antI to each other. Also the ina.bility to identify these 
IT'f)tamlct thorium minerals he.s presented a l'&ther perplexin!?; 
pr'oblem which I he.ve incorporated into my thesis. 

;:'N,vious Work. 
. weldrr,an (5) and Emmons & Snyder (1) hE-ve worked aut the 

gE!f!.,,·ra.l geology of the area; Gelsse (2) describied E, dets.l1ed 
e~_i.'.(!y of syenlte. nepheline syenite, and related rooks of a 
,;,;1.'-:'.1. are;?; Turner (3) wrcbte on radioE-cti ve y,1:i'cona foun(i in 
pcg"!,,,t1te f; in the syeni te-apl! te region. The leo tes t P&P0!,~~ 
2.;,,: ;;he one of most interest concerning thorium= W1?S that of 
V;l.ctcra (4). Emmons(la) &.lso discUflSeo. syenite,etc. origin 0 

'-;.'~, :.:;52"').: .. ;~~ologj"~ 

1'he rocks &.re considered pre-CambriE.Tl in age» lylng l'1:1. th
;.;,'ll;;; Wisconsin Pre-Cambrian shieH!.. The gener&l sequence of 
:."." rocks in the W8.USB.U areE. is thought to be /;J3 follow1>i 

Thorium velns (youngest?) 
Syenite & Nepheling syeni'GB pegms.tit!32 
Syenite 
APlite 
Greni te 
Greenstone 
Q,uE.rtzl te 
Argillite 
nnyolite (oldest) 

I 



(2) 

~)';;'~1'E:l.1 D;;;)Q"D). tf,~ 

ThOl'f. f:::'8 two modea of oceury'ence of' the thcn< .. 'i,;E:',: ::~5_f'.;c::'·~':~ ,.-:-. 
~;.n fiycniSe pBgrnE tltesJ) and in velns o All the j:-.,;;-.~:~lo&,~tl ... ,::·· .',. 
51 ts hEVE' be,on found by geiger counter 01' 6cJ.ntlJ.1or;;ctlc)7'; :·.:;·.L:. 
~:eCS.tC2 of thE' 90&roity of outcrops. ami secondly D00::·'8(: V~>:" 
i'e" peap: e on, ,identify thorium minerels in the 1'1010,0 

'l'hf' peghl6.t). tes. which are confined to the syen! te-apJ.i to 
complex, s.pe predaminE.ntly non-zonedo Titorium :I'ouno. in. t)c·"s," 
pegm& t1 te s occurs 8.S l&rge irregular reddish-brown. vi treo;"-£) 
"blebs". up to e. couple inches ln dlameter, but sp8.rs(,1J-' fjC£·.t~ 
teredo Almost lnve.rlE.bly some quartz ls S.SSocif,ted ~'i th the 
thorlum "blebs". 

AnvthEll' pegnJl?tlteD quite c5.ifferent from the others, has 
1I'1:1'Y high rad:1.oactivity s.ssocis.tea. with & much finer~gr&lned 
(tqurotherms.lly altered?) portion of the pegilll.'.ti te. Vickers 
{4, po3S-1tO) gives some surfe.ce informs.tion. and ane.lyses of 
this mS.teriaL 

Still !'l.nother occurrence with a flne-textured core but 
pegmE tl tic Dound:;.ries has abunc'tant pyrite and fluor! teasBoci&.t
eo' ,,"ith it. The host rock for this last occurrencto' is a. grEY 
syenite; it ls not the pink syenite as in the preceding ce.ses. 

The vein depos1 ts are structurally controlled, and have "' 
genere.l ee.st-west to no!tthwest-southes.st strike w1 thE.&. north 
dip, except for one s.res. wher's the veins are striking nOl":h
south c.nn dipping east.. The veins vc.l'Y fl'OI!l tft to 1ft where 
seC'n, ahd reportedly 4l! to 5" thlck at the Tltf.n pit. Fl'om 
15% to 30% thorium hEcS been reported as assay values.Qne flo~\t 
specimen of sheared quartz lind thorlum mlner!l.l suggestea e. mini
mum width of one ve1n to be 14. wlde. although the thorium con
tent W!l.S probE.bly only a couple of percent. These veins h!?ve 
been found ln [loth greenstone !l.nd granl te- never in the sy-anl. te 
area. 

The miner!l.logy of these vUns varles from those of' eeaent1-
ally pure thorium-beli.ring minel'E,.1 to those thorium miners.ls 
present in sheE'.red quartz velns. verymlnor chalcopyr'ite :Uil 
&.180 associ£cted with these quartz-thorium veinso Fluorite is 
present in the wall rock neal' some of the ~solid thorium-mlner:::l 
veins". 

Viall rock alteration neE:.ll the thorium-bes;l'ing veins cOYwlsts 
preCl.omlne.ntly of hemli.ti te-stE.ined wj;lls (especially evident in 
the gr&.nite host rOCk) and some silicificEtion. 

(,,;uetlc Rele.tloeshipe: 
Fleld eVidence, X-re.y powder pE:.tterns. s.nii X-ray spectz-o

gT5.phic results of thorium mlnere.ls suggest E-. genetiC relii t:1.on
ship between the veins and the syenl te-apH. te complex.,..- presum
ably during or shortly after the forma.tion of the syenite peg
mati.tes. 

r.,:,DoZ'a tory Problems & procedures 'Whlch have been, or are now being, 
f.ttempted to solve them: 

I. Problem: Loc6tion of thorium-l;Je~ring minel: ... ls ln the rock 
!!E,.mples=·~ Since m"st 01 tue BD6C.l.Ultlidii tl.r", w .... thered to a 
great extent, and Irpn st6.1ns are quite prevE'.lent E;.long 'P1 th 
ott,el'secondary products, It ls re,ther difflcul t !.t timsB te, 
distInguish which miners.} (s) ms.y be thorium-beG. ring " Also, 



P,) 
\/ 

~-;:;;':;;;-.:).[:C' of t~:lC'~~:r' isotropic' E.ppeE-T's.1'1.0f" u.:t1.(~.ep "i_(~ 

~;~'!<CY':,'fCPPC }v"; to theip metE.m1ct CG!l:::lj~tlont ';_~b.{<,:-- c,~',;r·~Ti.C 
6.1sttngllished from other 1sotropic non-I'&Ci.ioactlv€ mi,,~;,' 18 
(Jf p'G~.HJnt). There 1s alv.'I',Ys the possibility thEt Fe': :"l}' 
the thorium miners.ls present are isotropic (01' me<;,:.:,'et) Co 

;,0 po (' edm:'811 ; ".~ Autors;diograph methods h""ve been t,,~,,~,d Is,\: 2~.:"" 
After much experimenting w1 th 'nuclear tl'l'.ck pl£tes «(30;U'~ 
by J 0 Guilbert) but without much success beef'.use of :; ,'<1,: of 
proper developing fluid &.vailable, profeo!)ol' Be,ileY';8 X·,7'cy 
photo film was found to serve the purpose of showing the 
locetion of rcuioe.ctive materi6.1 in &. s&mple. 

IIo problem: Determine.t10n of 'I"h& t mmneral (8) li'l th repl~,ce~tel1t 
type feS.tU!'08 '''ithin the ~solid tho!'i.um-velnn is r:ocdioactiv8" 

proceaures:~>~ A very thorough examinatlon of e.l1 the hE·,nd.
specimens mi til 13. binocull?,r microscope h~.ving 3 to 27 p0Y'U' 
m8gnif1cE.tion (rarely 96':tJ rev8F..J.ed mEcny interesting &.nd 
unusus,l fe£,tures which coula not be o.1stlngu1shed m&,oro
scop1cally nor could it be noticed in thin-section. The 
vein is not solidly uniform thoril.l.lTl-mineral ~,s previously 
believed, but is quite complex in cha1t't_ctN'. Autoreo.iogn,phlc 
methods should l'eveal further 1nformation concerning thj,!) 
problem. 

III. problem: Identification of thorium-bearing minerals. 
Procedure:~ No opt1cE .. l data could be determined under a 
petrogr~.phic micrescop1c (except the rei'ractive index) due 
to their metamict cono.i tion l"hlch ma.keEl them appear to be 
1sotcop1c. 

x-r6.y pO'l"der pE..tterns are also useless unless the mineral 
is hes.ted to a h1gh temperature to restore 1 ts (orlg3.nal??) 
interns.l atomic structure. X-ray patterns obts.ined after 
he&ting the vein thor1um mineral 1'00 s1x hours ovel' s. Bunsen 
tu~ner, and for three hours at 1000 0, resulted 1n completely 
dlfferent patterns. Nothing could be found anY'V'here in the 
;"S'X'M lnG.t.Jl., ts."llt:¥'11 Dl'.l.V6.t" 111e or l!let~m\ct mlnl'll'JO·l y:.O",,::t2:"i' 
onttel'.ae. to ... r .1.£1 ... ~. of the literature. upon hes.ting both 
Ii'. sample of uns-,ltered green1sh-black ve1n mater1s.1 Imd e. 
sample of reddl·sh-brol'n thor1um mineral from a syeni ts psgm::t
ti te to 10000e, identic&.l x-ray pE·.tterns were extracted fro;;, 
both. At lower temperatures, the pegm&tit1c thorium gave a 
muoh more diffuse PEtttsl'n the.Q that of the unal tared vein 
thorium. 

QUf.litative am-,lyses by X-re.y spectrogre.ph metll0ds of If 
both vein thor1um and segmatitlc thorium showed the same 
elements present in the same preportlllns in the tv'o differ3::';; 
spec1mens o 

Careful examim.tion of all the rock samples under a 
binocular microscope as mentionad under Problem II also re
vealed some unident1f1ea crystals which may be a thorium 
mine!'!>l in known radioactive s£>.mples. Autor&.diogrE,phs E-_nd 
x-ray powder patterns may bear th1s out. 

S1nce ident1ticE,tion of these thorium minerals does net 
seem possible at the moment, I Shall only attempt to correlnte 
the x-ray powdel' patterns. x-ray spectrograph results, and 
any opt1ca.l data of the various thol'1um occurrences with each 
other in an effort to relate the d.epos1ts and to see how many 
different results Vlill be obt6.1ned. 



Although these are my three major problems, a fourth 
very lmportant problem ,1,8 one of obtaining fresh, unweathe!'ed 
me tar1al in oraer to determine tl'U6 wall rock alteration and 
pri;ma,l'Y mille:rallz.s tion,. Binocular observa tloIl he,S suggested 
tha,t ten or twelve thin-secM.ons from select specimens of 'Ghs 
presently &,vailable material wlll help form a more completE; 
picture of the radioactive occurrences in the Stett1.n town
ship ci.1str1.ct. 
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CONDENSED DESCRIPTIONS OF S~LECTED DEPOSITS 
DI::>CDSSED IN THE M.S. ThESIS ENT:LTLED, "AN INVESTIGATION 01" 

TEORIUM OCCDRHENCES W~ST OF WADS.'.D, WISCOES~Il\ 

~'1 E:..r. f./a.Yf 

Locality #2: 

The deposit at Locality #2 is located in a road ditch 

that forms the south boundary of SW~:, sec.IO. Pink syenite 

and coarse pinK syenite··pegmatites are exposed here. The 

raaioactive 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

ficient outcrops also prevent the determination of the length 

and vi"idth of the pegmatite. There is not enough thorium 

mineral present in the pegm':tite or concentrated in the over

lying soil to allow one to trace the pegmBtite on the surface 

of the ground with the aid of a scintillation cOeJ.nter. 

The thorium mineral has a deep red, resinous to i.rrides

cent luster. Associated with the shapeless bleb of the 

thorium mineral are euhedral crystals of red- bro,'in zircon. 

These Vlere both enclosed in a small pocket of quartz, about 

:3 inches in diameter, found within the pegmatite. ihis quartz 

pocket was found at an apparent distance of four i'eet from 

the contact of the pegmBt:i.te 1'tith tbe pink syenite host rock. 

X--ray powder patterns reveal the zircon to te partly 

",etarli ct, but the deep red tbori.Em mineral is 00 ~etelY metaor 

mict. Upon heating of the red thorium mineral for 6 hours 

over a IUDsen burner flame, a f8int pOi,der patten} vBS ob--

tained. 
·0 

Further heating of Ue specimen to 1000 C for .3~ hours 

..- 1-
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gave results identical to that of an unaltered thorium-·bear

ing m:'neral from a narrow zonal deposit in greensbone host 

rock at Locality #10 which was heated to an equ2 .. 1 temperature. 

An attempt was made to correlate the pOl,;der r·atterns obtained 

from the thorium 'llineral at this locality with that of any 

of the radioactive minerals that have X·-ray powder pattern 

data published i.n the literature through 1956. "he search 

f2.iled to reveal a similar pm"der pattern. A semi-quantita-

tive X-ray spedtrographic analysis showed that the red thorium 

minera.} contains the same elements ir:. approximately the same 

proportions as an analysis of the unaltered thorium mineral 

from Loca l:i. ty tilO. The elements recorded VJere: "'e~~* i'h*~' ~ ). , 
Y, As, Ce, Hf, Gd, Sm, "ill, Nd. i'he specimens were analyzed 

under ordinary atmospheric conditions; hence, no elements 

could be detected that had an atomic 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 characteristi.c 

i.s one oftl1e features used in the author's conclusions to 

show that a genetic relationship exists between tIle deposits 

found in the syenite-aplite complex and those found in the 

nearty grai:ite and grEenstone area. 

Locality #3: 

The deposits at Locality ~J are in the f.~ of lEt, NWi, 

16 d th '-1 f' . 1 ll",l sec... ,an e W-z 0 P!\.\'4, \~-:'4, sec. 16. Float rock suggests 

that a series of .long, ta('ular quart z.-feldspar pegmeti.tes is 

present. The anomali.es of the t\O eastern bodi es trend N65~J, 

and the al"omalies of the ho we-stern bodies trend N80E. Peg-
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matite .A has been exposed in a shallo,,: exploration trench and 

strikes N80E, dipping 25-35° i0 a southerly direction. This 

particular ano!11aly overlying Pegmatite A reportedly can be 

tr~ced for a.pproxi:natHy it mile. ~. count of 40 to 60 times 

background was obtained from the pegmatite expose d in the 

trench. Tile count is from two to four times background along 

the anomaly where the pegm2tite is not exposed at the surface. 

'-'he pegmatite is at least 18 inches tilick, and the upper con

tact of the pegmatite is not exposed. The halging ~lal1and 

footwall of the pegmatite body is greFnsoone. Tbe footwall 

has the appearance 01 a stratified tuff, and is bleached from 

a dark green to a grey color near the pegmatite. Ho attempt 

was made to determine if the bleaching had caused any miner

alogical changes ito the wall rock. The true relationships 

of the hanging wall cannot be seen in the trench. 

The quartz-feldspar pegmatite exposed i.nthe trench be

comes aplitic i.n texture near the base and t;:,e top o:rthe body. , 

Tight fzractures that are rather evenly spaced parall.el to tne 

plane of the pegmatite, but lying ";ithin the pegmatite, are 
I' _,:>( :\.($ 

noti.ceably like those;'i'seen in the thorium-bearing quartz veins 

at Locality #25. The deposjts at this localit:i were not lrl-' 

vestigated until just recently; hence the mineralogical study, 

especiallv of.the opaque minerals, i. s not complete. 1'. macrs-
/ 

scopic determination of tbe minerals present i.n Pegmati.te A 

is as follows: 

Quartz 40-,70%, the greater concentration 
being in the lower part of 
tile pegmatite. 



iwlang solutSon c a v i t i e s  f o n e d  by wea ther ing  of a previ.ous 

mineral. e.re now p a r t l y  f i l l e d  w i t h  l i m o n i t e  and goethl . te .  2. 

t h i n - s e c t i o n  t a k e n  i 6  t o  3.8 i ncnes  above t!.le base o i  Eegmatite 

A shows t h e  fol.lowing a n a l y s i s  : 

Quartz  -,.-,- --,-,-,--,---- - - & 5% 
c l i g o c l a s e  ,-.-.--,--,.--- -,.- &.0-45;6, w i t h  25F being  p r e s e n t  

a s  srna.2.l euhedra3 c rys -  
t a l  l a t h s .  

Zircon ( a l t e r e d j  -.-.------ 5.5 
Xa.gneti8e and cnocol.ate,-brown opaque g r a i n s  t eough t  

t o  be a l t e r e d  mostly t o  g o e t h i t e  ---.-,--.- 10,;; 
%ch ye1.l.o~~-brown l i m o n i t e  s t a i n  is p r e s e n t  through- 
out  t h e  t h in - sec t ion .  

Anomaly E' t r e n d s  N65vr. r l .oa t  samples show a v e r y  f i n e -  

g ra ined ,  pinkish-gray t o  l i g h t  t a n  c o l o r e d  a p l i t e .  b r e a t e r  

r a d i o a c t i v i t y  i s  a$soci.ated w i t h  t l i e  pi.likish-gray sampie. 

Loca:l.ity #.lo: 

STr. John E. .ones, ir., of t h e  &sir i n i n g  bompar.y, h a s  

sunk an expl .ora tory s h a f t  about  40 f e e t  deep on L L ~ ,  E$, 

sec.21. Gnf o r t u n a t e i p ,  t h e  s h a f t  w a s  pa r t i a1 : ly  f i d e d  w i t h  

w a t e r  a t  t h e  t ime  of i n v e s t i g a t i o n ,  t h e r e b y  o 'escur i ig  t h e  
r 1 r a d i o a c t i v e  mineral  zore. l h e  narrow zore  wss e s t i ~ a t e d  t o  

be s t r i k i ~ g  N805 and d in- jng  70 t o  80' t o  t h e  nor th .  The r a -  

d i o a c t i v i t y  anomaly can be t r a c e d  f o r  200 f e e t  b e f o r e  iadi1.g 

o u t  t o  t h e  e a s t  a ~ d  d i sappear i f ig  benea th  a si:amp t o  t h e  west.  

Yr. ,Tones r e p o r t s  t h a t  t h e  zone has a maximnm width  of f o u r  

inches  n e a r  t h e  bottom of t l ie  s h s l t .  S e v e r a l  o t h e r  redio . -  

a c t i v i t y  ano;nalies acd l o c z l i z e d  "hot s p o t s "  have a l s o  t e e n  

found i:: t h e  im-lediate v i c i n i t y ,  and have aprroximatel.?;- an 
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east-wEst trend. Chemical analyses of select sam.pl.es fro"! 

the thorium mlneral deposit have run as high as 28.8%hUZ 

and 3.9;v rare earth oxides. The host rock is greenst.one, 

cut by numerous small pink syenite dikelets. The greenstone 

is occasionall'! cut by 1,!hite ieldspathic veinl.ets contei.ning 

abundant pyrrhotite and minor ch alcopyrite. "ome fresh 

thorium-bea.ring "vein" material in contact with greenstone 
/ 

host rock was found in tl'j\"aste pile. lhese samples will t,e 

the basis of the discussion of this radioactive deposit. 

All nand specimens containing both partially altered 

and unaJeerea thorium mineral were thorougtlly exa.mined to 

determine the exact nature of occurrence of the thorium min-

eral in the "vein" or zone. "he zone containi"g t]'e thorium 

mineral is delineated by the presence of very mi.nute hair'-

like veinlets of montmoril.lonite cutti.ng the matrix 1.;hich 

resembles very closely that o}the adjacent greenstone (amphi

bolite) host rock. The veinlets do not cut the radioactive 

minera1. he hair;j,like veinlets, when examined more closely 

under a microscppe, are actua-L.l.y pairs of veinlets, each vein

let being composed of a diilerent mineral. lhe green, ! ibrous 

veinlets are liiontmoril1onite, and the adJacent veiElets of a 

green-.black, vitreous mineral are an amphibole. "he thorium 

mjneral occurs in patches, and is replacing part 01 t(lI, 'natrix 

1dthin tlle ;;one. Short, minute veinlets and grains of chal

copyri.te are sometj.mes prssent in and near tho ZOlle. "'inor 

purple li.uorite is present in the 2) ne, but is more concentrat

ed in the bleached band between the thorilPI-bearing zone and 

an ou"el, iron-stained lIfront". There is a graaual destruc-
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tion of the mafic mineral out'! ines as the tkTium mineral

bearing zone is approached; yet the zonal matrix is approxi·

mately tne same COl"r as the host rock. Excluding color, one 

can observe under crosseo nicols that the grair, boundaries 

and ti1e optical properties of tile amphiboles of tt,e green

stone become al"'ost completely obliterated in t he thorium 

mj .. neral zone, leaving onl'Y occasional remnants to attest to 

the original mineraI. \riherever syenite dikelets cross the 

thorimn-·bearing ID ne, thin strc ngers of fibrous montmoril

lonite transgress the dikelet and connect the thorium mineral 

zone on either side; yet the stringers of montmod.l1onite 

narrow quite atruptly upon enteling tIre tJ1orium- bearing zone 

enclosed in amphibolite, but do not pinch out. No other min

eral present in the thoriu'll-bearing zone "11ere enclosed by 

ampllibo.lite transgresses the syenite diKelet. 

Optical properties of the unaltered thorium mineral are 

few. CoJ or in thill-section is a light orange· .. bro·wn to gray

ish·-white. The isotropic condition is probably due to tlle 

metamict state 01 t:.e mineral. Refractive ilidex is around 

1.655, increasing upon [ieat treatment. Specific gravity is 

at least 3.72. The mineral has a high vitreous to resinous 

luster and a light brmmish-gray streak. 

Radioacti ve, red- brovm nodules iO''Dd in tne se.me radi 0-

acti.vity anomaJ.y just west oj te shaft, give a tl,orogulTlmi'Ce 

X-·ray pOvlder pattern. Despite identificatt6n of the second-· 

ary thoriUm mi.ner2,1, X···ray methods 1e.iled to show 2ny close 

correl.2tion of tire unalterec thorhmi mineral from the sLaft 

with any kno\'n X·-ray po'der pattern d.ata in the literature. 



After both specimens had been heated to looooe, th~naltered, 

amber,-col'ored tboriu!'l mineral from ,Tones f shaft produced a 

pattern identical. to the pattern obtai.ned from ti e bright red 

thorium·-bearing !'lineral found enclosed in a quartz pocket in 

a pegmatite at I.oca.iity ~;2. The patterns are cO'lJpletely dis

simi.iar id1en heated at Im·rer temperatures. As mentioned e8.r-, 

li.er in the ciescription of the deposit at Locali.ty l2, semi

quantitative X-·ray spectrograpllic ana.iyses were made of the 

same two thorium mineral specimens discussed above. The a-

nalyses revealed the same elements were present in almost 

identical proportions in both specimens. It was also men-· 

tioned ea!-lier that no known powder data for radioactive 

minerals pub1i.sbed through 1956 COUld be correlated with any 

of the pOlvder patterns mentioned above, although the U.S. 

Bureau of Mines analyzed and named a sample of tborium mineral 

from this deposit as thorite. Chemical analyses by others 

of select samples from this deposit have run as high as 25% 

to 30:1, .lh02 and close to 4% rare earth oxides. 

The author has st2.ted in both tl1e concluslions and under 

the general description of this group of df'posits that there 

appears to be a deilnite geretic relationship between the 

deposits found i.n the greenstone and granite and those depo

sits of the syenite·"apli.te complex. 

Locali.ty #15: 
Ie 

The Glen bergen prospect; pit;\ at Locality #15 iii in SVi"i;, 

j,Wk, sec. 23. The deposit ha.s been discussed earlier by Vick-

ers (u.S.G.;3. tull. l042-B, p.3$··40, 1956.). ,'lith the aid of 
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a scintillation connter, he found "anomalous radioactivity 

in an oval···shaped area that measures abo'L't 90 by 40 feet. II 

~he radioactivit\ anomal" has a north-·south trend. Insuf·· 

i'icient exposures prevent the dip ofibe body from being de-I . 

termined. 1'he rad!boactiv:ity :is restricted to a much ± iner·-

grained, hydrothermally altered porti.oll of a very coarse 

pink syenite host rock. The pegmatite consists pri,,,arily of 

perthite, iwrnblende, and some quartz. Hornblende drystals 

attain a length of nearly one foot in tile coarse pegmatite, 

whereas the largest grains (feldspar) in the radioactive, 

tiner-grained phaslO o,fthe pegmatite are uniformly 1/20 inch 

in diameter. !iicI'ocl:t.ne is the most abundant type of feldspar 

found in the hydrothennally altered phase. Interstitial to 

the microclin~ grains are smaller grains oyt'rystals of quarLz, 

acmite, and partly metamict zircon (cyrtol.ite).:L'he zircon 

occupies up to 10% of(l-]e radioactive mineral deposit. R .• I,;. 

vickers says that the hydrothermal. alterati.on of t:~e horn

blende to pyroxene (acmite) "was accompanied by decrease in 
, 

grain stze of microcline, probably caused by brecciation, 

and introductlon ofzircon(?), v;hich occurs as reddish altered 

grains about 0.6 m'') in diameter. Earthy hematite that is 

highly radioactive coats many fractures." Vickers also states 

that the primary source of the thorjum in tile hematite may 

be zircon, and tbet the hc;')atite is probably a product of 

weatl1erj.ng. 

Thin-sectj ons 1 ere made 0ptlvO SpeCl,JenS Ol t"e radio·

active, hydrothermal-,-'! altercd portio!! 01 tlJe peg'nat5te, 
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The njneral.s prrcscnt are as tol-lows: 

23-·Q·-·1 (surface float witn much of the hematite 
removed) . 

Microcline •... - ...• --------,.'-,.----- 65)£ 
':icroperthite --,.-------._------- 510 
Quartz ,.------, .... ----.--.---,--,----2-4% 
Aegerine.-augite -... -----,-,-----,-- 121; 
Zircon--,----·,----,----,----··-··--,--· 11% 
Hematite (and magnetlte) '.--"-"- 5% 

23-G-2 (specimen ,·!ith a heavy hematite coating, 
taken from the Fergen pit). 

la crocline -_--.-'--'--------'---'-"--- 60~;, 
Andesine --------,------,--,------. 10% 
Acmite ------------------------ 5% 
Zi.rcon -,."--,,.-,-----------.... ----,-- 4·% 
Hematite-------,--·-,----,---,------- 207'; 

by comparing the minerals identified in the two thin sections 

of tHe same body of rock , one can see that the '?lillera1s which 
/ 

were present interstitially to the ieldspar grains are partly 

or completely obscured by the heavy hematit;e coating. There 

is some question as to 'I<I"heti1er the mineral identified as an

desine may be just a different orientation of the microcline 

grains. 

Locality #17: 

The deposit at .Localj.ty t/17 is situated on a "bridge" 

of solid rock flanked on eitJ:er siCie be' vmter-l i.lled, abandon

ed quarries in NE~, 1'1',,,, sec. 2.3. i1. radioactive, teardrop-

shaped body is encl.osed in a nost rock of gray syenite. Ihe 

lens striKes i,50E. It is 18 feet .lor.g, en d from zero to .3 

feet "'ide, \-lith tile narr01-'est part oi tee lens at :Lts nort!],-

ern extremity. lhe lens cali De separated iLto tvo zones--

a non-radioactive, peg"1atitJ c outer zone fro''] ~ inc11 to 2 

i.nches wiae, si"lilar in milleraL composition to tLe adjacE;nt 
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gray syenite, and an inner radioactive zone of aplite, defi·

cient in mafics and richer in am'rtz than tile syeniGe. Radlo-

activity seems to be directl.y related to the CO.Lor of the ap

l:i te body. 'l'he gray, more bul bons southern part of the lens 

averages approximately ten times background, grading Lito 

the darK brownisn,-red, 'nore constricted nortilel"n part of the 

lens whict averages 1$ to 20 times backgrOl:nd. Abundallt pur·-

pl.e 1luorite and pyrite are present througnout thE; l.ens. A 

smaLl pocket, or core, about 6 incHes i.n diameter, consi.sts 

of massive quartz ;,"itn minor carDonate. This core is found 

III the most bulL<oUS part of the southern extremity of the 

lens. 

Examination of a thin-section of the gray syenite host 

rock disclosed the following minerals: 

".i.croperthite , ... -.-- '-'-- -----.--.. --.----... - 75% 
0.ligoclase-andesine .-.---,- ... -,-.".-------- 105b 
Biotite ----.-- .. -.--- -.----.--.-.. ---.----.-- 5j~ 
Arfvedsonite ----.. ---.. --.•.. -----,-.. -... ---.• -.- 5/0 
l'Ilagnet ite -.-.---- ... - --"., ... -----------.--- 1-2~~ 
Fluorite ------,--- .. -.-,-.--.. --- less than 1'.'1, 
Ziroon -_-.-.--.------...... ------- less than 1% 

In the radioactive, red-,brown apliti.c pnase, minor quartz 

is present. 1 he red .. Dr own color is attr:L buted to finely-,di·. 
! 

vicied hematlte that is especially conccl1crated.a.LOllg grail1 

boundaries. lile i oLLowing minerals v·rere seen in a thin-sec· .. 

tion of tue red-tlrown, aplitic body. 

J' eldspars (Uiicroclin€ predomillant) .... -, 90;0 
~~uart~ -.~.- ""--,-- '_. __ ._-'-- -.~ .. -,-,-, .. -,-,-----,~ 2--31; 
!luorlte ---------------------------- 3~ 
~ircon -----------------------------minor 
Thorogu)?llnite 7- .. ·- .. ·,---.-----· .. ---·------ 4;"'5,/0 
~ yrite -,- ----- -------.---.---... ------- .. 1-2"'" 

The materi.al iaentifi.ea as thorogummite, mentioned in the 

~-/c>--
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thin-sect:l.Oll identification aoove, is based OIl its similar 

optical properties to otller thorogummite specimens "rhich nave 

defin.i:c,e.ly ident;ilied as such. 'llJe tl1orogummite? mineral 

grains present here are too sma . .LJ, to separate and identify 

oy A-ray methods.; I 

;,hereas the adjacent gray syenite llust rock has about 

20,_ mafics, the radioactivity-bearing ap.cite pnase has very 

little, i1 any, ",aiic minerals. both tne pyrite and the pur-

pJ.e fluorite are, with few exceptions, restricted to the ap

lite lens, and tile led coloratjon so prevalent .in the fine

grained phase fades out quickly-,·, t110ugh not abruptly-·· as 

the coarser •. grained gray syenite is encountered. 

L 1 . t T "r 4 oca .1. :> ff'l. ; 

A series ()I paral.l",l, eloIlgated radi oactivi.ty anomalies 

are present a1; Localitv #24 in NW corner, NEt, sec.29. Four 

trenches have been dug: two across tIE largest a1l0'nal:, and 

one each across two smaller, parallel anomalies. Trench A, 

l'!hich i.s tIl;' nan01iest of the tFO trenches crossi.ng the larg·. 

est ano::nalv, is tI~.e on}v trenciJ that shows the true ve" n re·-

la.tionslli ps, but even th is exposure is highly weathered. 

The larrest anomaly at LOC21:i t, #2h trends N12Vi, but the 

strike exposed it, Irenc]) A is Jortl'-·south, altl'ol'g; tLis may 

be on1,; a loc<Jl irregular:;t" in t' ( genera.l strike OJ t';C' 

traced nortln'iard iEtO sectior 20. The lengtlJ of "c,:e anomal" 

is over 5'0 leet 3n sectj.on 29 a:d can 1:0 trace0 !cr al ad-

'tiOllDl 160 f8C't irto sEcti "" 2(). This gives an OVErall 

- (1--
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length of approx:bmte1y 700 feet for the anomaly with radio-· 

activit·~ readings of at least tvro times background. The 

tabular vein exposed in Trench A strikes north·-south and dips 

370 to the east. T'Iuch radioactivity is associated with a 

highly weathered, deep red, clayey zone 16 inches thick. 

This I)one cO;lIprises a mixture of deFp red clay and fragments 

of quartz that ha-·'e sma.11 pockets and stringers of reel clayey 

material. Below the zone of radioactivity is a one inch band 

of orange .. ·yellow clay. A one·-half inch band of red·-orange 

clay overlies the radioactive zone. The red-orange clay is 

in turn overlain by an Hi inch band of essentially barren 

jasperoidal quartz, dark red near its footwall and becoming 

a translucent white in color near the upper contact. The 

wall rock is extremely a1 teredo Ori,Einally an argilJaceous 

greenstone, the hanging wall has beEn bleached and sericitized, 

wi th a finely·-divided hematite powder giving the rocf{ red

dish-pink color. The foot"ral.l is liJlOnitized and very low 

in quartz. ~!fr. C.W. Little, Jr., of 1\!arathon 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 greenstlone to a limonitic mass of 

rock. 

Several thin·-sections of the a1tered host rock 2.nd 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 "all is 

I Z. -
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a quartz-graywacke, criss-crossed by many small fissures and 

veinlets of a seri citic mineral. The whole rock, excepting 

the sericite vei.nIets, is permeated with microscopic hematite 

particles. Examination under a petrographic microscope of 

the so-called "jasperoid", a term used in the field, has re

vealed that this iw in reality an intensely sheared mass of 

quartz. Alinor sericite, a trace of thorogummite, and a cloud·

ed, .light-brown mineral present in grains i-,hich are too small 

to permit determination of i.ts optical. properties, are also 

found. Secondary quartz veinlets run parallel to the shear-, 

ing. A specimen of thorium-bearing vee. n quartz "laterial 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 gramitlated quartz fragments • 

.1\ few sma.l.l sheaf-like clusters of a chloritic mineral are 

cons1i:stently associated with the red· brown opaque masses of 

thorogummite. There is also minor magneti.te and traces of 

chalcopyrite. 

The anomaly which is partially exposed in Trench C 

strikes NllW to Nl7'il. Another anomalv southwest of Trench 

C strikes N5W. Both of these anomalies can be traced over 

150 feet i'li.th a scinti.ll.ation counter. A weak anomaly sug··, 

gesting a possible fourth vein also trends N5W. This anomaly 

is about .30 feet "lest of that intersected in Trencb D. A 

thin·-section 01 a quartz vein samp.l.e found in thE)residual 

soil at Trench C revertled the quartz as having a clear, '1losaic 

texture. Only one corner of tile tl1in-section showed quartz 

,:! -
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with undu1atory extinction. There are paral.lel, close.Ly-

spaced fractures cutting quartz grair:s but not displacing 

them. The sammon.·pink replacement veinlets 01 partl.y meta

mict zircons in tile quartz vein are a1so parteo by the frac

tures. 'lhorogummite grains are not affected by these frac

tures. This can probahly be exu.laj.ned by tlte fact that the 

thorogummite is a secondary product of alteration. Trench D 

showed 110at 14ein material similar to ,that found in Trench 

C. One specimen showed that the vein was at least two inches 

wide at the location of"£he trench. Evidence of faulti.ng is 
I 

shown by a heavily sheared and mylonitized si.liceous green·· 

stone ;found i.n tIle digpi.ngs from Trench D. The rich brown 

grains in the vein quartlZ I"ere identified by the X-ray pow

der method as thorogummite. Also the pi.nk mineral occur:t"ipg 

as stringers in the quartz vein was identified as partly meta

mict zircon. ~ '1he powder patterns of thorite and thoro

gummite in the bterature are very simi.Lar. Dr. S'W' Bailey 

states that the substitution of thorium for zirconium in the 

zi.rcon 1:rystal lattice causes a shift in the pov'der lines so 

that they fall internediate to those ordi12ari.ly obtained from 

X··ray pOl-ider patverns of zircon and thorogum'ilite or thorite. 

A che'11ical ar:a.lysis by A. Kaiser of a brlck red mi.nera.l from 

a fl.oat samp.Le obtained irom the Jargest anoma.Ly at this 10·' 

ca.lity sho' ed the presence oj 20% thorium and rare earths. 

LocaJity #25: 

A SEries 
, 
o~arrow, tabu.lar···shaped, granitic pegmatites 

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

,_. 141-
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Stetti.n district. The six narrow tabular pegmatite bodies 

are exposed in a roadcut of sOJ.id rock a.Long Co. Hwy "0" in 

the SW corner of section .35. All the pegmatites striKe N65-

70W and dip 51-610 northeast. The strike and dip of Pegmatite 

#6 was not determined because of its irregular shape. The 

pegmatites were controlled by fissures. Some 01 the pegma

tites terminate bela'.; the top of the outcrop, which is 15 

feet high. The thicknesses of ttle pegmatites nea~ 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 mlneralogy 1.S very simiJ.ar for all six pegmatites; 

hence, on.ly Pegmatite #1 need be described. A macroscopic 

determination of the minerals present in Pegmatite #1 is as 

follows: 

Potash feldspar .------.. -.---." .. --------- 70% 
Quartz ---.---,.,,-- ... -,:;, .. -------.----.--.... --- 20% 
r,fuscovite!minor Biotite--·-·----·--·---- 5% 
Zircon (radioactive) ------- .. -.. ------ 1-5% 
r.~agnetite -.--- ... ------- .. -.--.--------- 1-10% 

The feldspar content decreases slightlY toward the hanging 

wall of the pegmatite. The amount of zircon becomes almost 

nil, whereas magnetite greatly increases as the apliti.c

texl.ured hangirg wall of the pegmatite is approached. !~inor 

purp.i.e .f luori.te is found in the host rock adjacent to the 

footFall of the pegmatite. 

Tlle gneissose host rock is transitional betvreen grani.te 

and greenstone. '1':1e rock ilas small., elongated red feldspar 

and quartz augen in a matrix of filler grained Jila.fic minerals. 

Hadioactivity ot the pegmatites is not very high. Even 

...
-- 0 -



with the scintiLlometer directly in contact with tile bodies 

of pegmatite, radioactivity COUl"ts on.ly averaged about two 

times background. Radioactivity in Vein #1 gave readi.ngs 

of over four times background. T')e red-bro,,-'11, radioacti.ve 

zircons found in the pegmatites at this .l.')Cal.ity have an un·

usual cTistal babit of first order pyramids 1:ith second order 

prisms. the crystal.S were first thought to be garnets unti.l 

X·-ray identification proved otherwise. 

-' /1.-' 
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Mr. George F. Hanson 
State Geologist 
Wisconsin Geological Survey 
Maclison,6, \visconsin 

Dear ~'fr. Hanson, 

416~ A SW 
Mi.ami, Oklahoma 
August 15, 1957 

Enclosed i.s a typewri.tten descri.ption of the various 
thorium mineral deposits that I investi.gated in the 
Wausau area during the summer of 1956. I have not 
included the deposits mentioned i.n 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 
unbearably 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 tise. 
Just yesterday the temflerature was around 103 , 
and our{ a fel10i'IT geologist and I ) apartment has 
has no fans or air,-conditioners. 

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

S~ yours, 

Edward Hare 

,-1_A_U_G_l_~,~ 
Wisconsin (,. ~Ioglcai Surv"Y 

Madison, V;'i,consin 
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DESCRIPTION OF DEPOSITS 
NOT 1}En1IONED IN THE HASTER'S TEESIS ON TEE 

P..ADIOACTIVE ~lIINERAI> DEPOSITS IK THE WAUSAU AREA 

Locality 1/1: 

The deposit at Locs.Lity #1 is at the '."Jest side 01 a field 

in Slil:1;, 8\<;1;, sec.4. Thi.s "hot" zone coul.d only be traced by 
V~" 1< 

use of a scintil.Lation counter.-£. due to the complete lack of 

outcrops. Tbe elongated radioactj.vi.t" anomal ',') IIllic!c locally 

reached three times background, had a N65W trend at its east-

ern end, becoming N55Vl farther west. Although the radioscti-

vity count was rather var:i.abJe along its length, the anomaly 

could be traced for at least 400 feet east of the north-south 

i mile fence, and several dozen feet ~lest of tre fence before 

fading out as it is traced into a swampy vall.ey. No samp.l.es 

were recovered because of heav" son. cover. 

Locality' #lj : 

A sermes of "hot" spots ha"e been found at Lorelity 1/4 

j,n SEi';:,S\'Ii';:, sec.16. The anomalies have approx:unate,i', east-

'<TesG trel'ds. One anomal;)' can be traced for about 200 jeet. 

The vein causing the r2.dioactivity anomaly may be much longer 

if a someHhat paral.ie.l anoma.iY .ioc2ied a cOl:ple oj hundred 

feet west 01 the prevJ.ously mentioned anomaLY comes from the 

sase vein. Surface counts of radioacti.vity of the various 

ano,nalies average 2~ times backgroul'.d, locally reaching a 

1actor of six, and rare1' ten. Heavy soi.1 cover prevents any 

further knovJ1.edge of the nature cf the dep:csits. renee, no 

samples could be obtained. 
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Locality #5: 

The property containing the radi oactivit' anomal-, at 

10calit:s' #5 is at the east side of NE1:, SE-/:, sec .17. The 

general trend of the anoma.Jy is NSO-S5W, and it can be traced 

for 250 feet \d.th a scj.ntill.atiol1 co':nter. Average surf2ce 

COl nts are t\':o tb three times background. Counts up to ten 

times background are obtained :LI1 tbe read ditch. TlJe width 

of the radioactivity anomalv is relatively narrov" averaging 

betFeen five to ten 1eet. No samp.l.es cound be obtained at 

this locaUty because of beavy soi.1. cover. 

Locality #6: 

The deposit at Locality #6 is in the SVl corner of SWt:, 

SE:~, sec,20. The radi oactivity anoma.ly is a conti.nuation of 

the vein exposed i.n Pearson I s trenches A and B in the NW cor-

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. TIm rock pile" located a Cal ple of hundred 

feet north aYld west of this anomaly conta:Ll'ed large pieces 

of vein quartz with scatteled red-br01,'Il, altered, radioactive 

grair's averaging t inch in di.ameter. Cne piece of low-grade 

float sho>-red tLat tile vein is at least nine inches "dde some-

.. the re >:ithin the radioactive deposit. 

Locs.l.ity i17: 

A s'118.11 radioactivity occurrence is prE'Selt at Locality 

if7 in the }!E corner of SEt, SE!;, sec.20. SClltjllation counter 

readings sho·'ed an elongi'ted anomaly about 200 i eet .Lor'g, but 



with a narroH 10Tidth of abnorma.1 radioactivity. The trend of 

the anomaly is N85iv. Counts average around two times back

ground. In the roacJ ditcil a count of over 30 times background 

was observed. No specimens could be obtained because 01 soil 

cover. 

Locality #$: 

The deposits at Locality i$ consist 01 two small vein

.l.ets exposed on a road shoulder at the north boundary of NWt, 
NWt, sec.21. Heavy soil cover prevents the small tabular 

veins from bei.ng traced beyond the road bank. Both veins are 

very thin-- less than t :imch. They consist almost entirely 

of thorogumnite and minor quartz. The western veinlet has 

a three to four incn red jasperoida.l zone, whil.e the more 

easterly vein has only an altered, hematite-stained zone one 

to two inches "ide. The8e vein.lets are enclosed in a chlor-

itic, sch:i.stose to granU.li.tlc host rock that has frac"Cure 

cleavage striking N65E to N75E vrith an almost vertical. dip. 

The 1Jestern veill.let strikes N57W and has an Hidetermlllable 

di.p. The eastern veinl.et strikes }15jW and dips 450 NE. 

Locality #9: 

The major part of tile ar:oma.ly 8L Loccclity ti9 is locd;ed 

in t he 'J-2" of NE 1 'TI;] 1 J.' 2;, 1\"1;, sec.21 .• The e10ngated radioactivl.ty 

zone trelJd s N.3 5W, varying perhaps 50, and can be traced for 

atl.east 650 feet in sec.2.l. An additiora.L .1.20 feet of the 

same anol:la.ly is present across the SeCc,.lon road ::'1' sec .. lb. 

The greatest a"'OUlJt of radj oactivity is in sEctmon 2.1., ,'There 



the average cO',;nt is lrom tbree to six times b2ckgrOl.;.nd. 

Coun1:;S as higll as ten times background are detected Locally. 

Near the centra] portion of the length oj: tt1e anomal. Y in sec

ti.on 21, one can detect t\m separ2t;e ano"lalies that seem to 

broaden and merge as they are fol.LOwed eastward. Tn two of 

the broader parts of tl-e anomaly, the surface l'Tidth of raoio-

activi.ty hav~llg a minimum count 01. tnree to lour times baCK-

ground was 20 1eet and 40 leet wide respectiveLY. A radio-

active mineral-.bearing rock specimen l! inches ./ide was lound 

i.11 tue soil zone overly~ng the anomaly. It consisted large-

.l.y of clear, massive quartz (60-70%), with the remainder of 

the rock composed of liner grained constituents mentioned 

bel 0,", • Float rOCK 1ou; d on either side 01 the anomal";- .ras 

greenstone. Thin sect-, on studies of the quartz· .. fe.ldspar 

pegmatite sh01-red the fO.Llowing mS.ner als: 

Quart z -- ... --..... - ... ---- ----.... --.--.----. 8u% 
Oligoclasejandesine, with euhedral 

laths enclosed in quartz grains 15% 
Ser:icite - .. - .... - .. -.--.-- ... ---- .• -- ... -.---. 2-3% 
Zircon & opaques --.-........ -.--------- 2-3% 

No attempt ,. .. as tnade to determine the opaque 'llinerals. The 

radioactivity associated l':it!-i tile quartz-leldspar spedimen 

may be caused by tnorlum substituting 2.D the zircon lattice. 

Locality fill: 

The e.longated radioactivity anomaly a.t Locality #u. is 

it, N~ 01 SE~, sec. 21. Striking roughly ij, an east-westerly 

direct ion, t11e lengtll OJ. the anomaly was not determined at 

the tlllle for varioc;s reasons. A f l.oat specimen containing 

material similar to tnorogl:'mni.te in vein quartz was dj scover-· 



ed upon diggi.ng a shall ow hole over tl,e anomc:ly. Yloat rock 

havi.ng a moderate amour:t of radi.oactivity had pecul.iar char

acterl.stics not found in any other deposit. The rock was 

composed of varying bands of grayish·-pink and greenish-black 

materia.l, wlth VeiL.lets of the green-bl.acK ampilito.1e oiten 

cutt:i.ng the former. 

A sample of qUf'rtz-f'eldspar peg!!JCl.tite float sbovJing a 

wall contact of tl'e pegmatite was also ! ourd over the anOEl8oly. 

Acicul.ar hornO.Lel1de crystals grm'! ii·ward from the wall con

tact. A thin-section 01 the quartz-ieldspar pggmatite re-

vea.1.ed the 1bL1.0~ling ,rl1JJerals present: 

Quartz -. -.... ----.- ... -----------.--.- .•.. --- 43% 
Andesine "--'''--'-'-'---'-'''-- .--..•. ----.--.-.- 355{ 
:r-~icroc1ine - .. -.. -.- .. ----...... ---- --- .. ------ 1'1% 
Microperthite ---------------------- minor 
Hornblende ... ---..... --.-------.-... -------- 5% 
Zircon --,,--------,,-- --... ------------- ----.----1'/0 

The andesine occurs as s;;:a11 eulledral lathS enclosed withi.n 

microc1ine grains, sometimes endi.ng rather abruptly against 

quartz grair.s. ACicu.1.ar hornblende crystaLs are exception--

aolly profuse adjacent to and perpendicular to the pegmati.te 

"Ta.1..l, but become neg~igi b.le a1'l'2' irom til e \-!a11 conta ct • 

. Loca.l:ity #12: 

The radioactlvlty anomaly at Loca.1lty #.12 is i.ll tile S\iJ! 

. SE 1 S--l 01 :Z;, Y"Ir," , sec.22. Being re.Lative.LY weak at the surface, 

and striklng almost east-west, the ancl'11aly is traceable i or 

less ttan 50 feet. A trench dug four feet deep across the 

anoma .. i.y, but sti.l1 ir tIe residue.l soi 1, revealed a higher 

concentrat i.o)) 01 tlJori.wn-- bearj.rg nodu.les. Tile radioact ive 



m.i.nera.1 ~s tilorogumwi.te. Some 01 the nodu.Les are at .Least 

one i.neh in diax'leter. Ninute stringers of fibrous mOI!tmoril.

.loni.te were noticed j n a .Less altered rachoactivlI rock speci

men. This is simi.Lar to tllat seen in tele radioactive mineral 

deposit at Locality #10. Tile host rock is greenstone. 

Locality #13: 

The deposits at Loca.Lity #13 consist of severa.L quartz·

zircon pegmatites in tile NWl; of sec.22. The peg'TIatites have 

an abnormal amount of radioactivity associated "it11 t11em. 

For", more comp.Lete report on these depos~ts, see Turner (7, 

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

Loaal:i.ty #14: 

The deposit at Locality 1/14 is in lIE!: of sec.22. Sever

al trenches have been dug in coarse SY51 i.tic pegmatites, and 

T'Ir. Rader reported that he found occasional thorium mineral 

"blebs". Ho'lt!'ever, no definite radioactivity anomaly or zone 

could be traced at the surface of the ground with a scintil

lation counter. 

SpeCimens of rock lound as float pi.Led against a. nearby 

fence were radioactive. The'" come from a zircon-beari.ng, 

quartz-rich pegmatite. f.f.T. Rader mentioned intersE;cting a 

radioactive quart z-bearing "vein" i.n the northernmost pi t lJe 

dug. 

X·-ray studies disclosed the zircon in the quartz-zircon 

samp.les to be partly metamict. The host rock for the radi.o-· 

active mineral-.bearing pegmatites is pink syen~te. 



Locality #.16: 

A small cut in a road bank at the north boundary of NEt, 

sec.23, has revealed a radioactivlity occurrence that has 

some features \"h1.ch are similar to the deposit S .. t Localjty 

#17. "flot spots" can be detected on either side of the road, 

and if a line VIere drawnco=ecting them, the J ine vlould have 

a north--south strike. It is uncertain if this is a continu--

ous zone of a vein because of the th:i.ckness of the road bed 

materia1. Jt may be that these hot spots occur as small poc-

kets or lenses. The radioactive body on the south side of 

the road is at least 3 to 4 inches thick. The radioactivity 

is concentrated along the boundary of a pink syenite and ap·· 

lite contact. The radioactivity d.s contained Hithin the 

orange-tan aplite body, one inch from a contact against pink 

syenite to the east. The presence of small fractures ,,'ere 

probably the primary controlling fa.ctor of t".e radioactive 

fluids. A deep red-lavender color characterizes this zone. 

A heavy concentration of purple fluorite and pyrite aJso helps 

to distinguish the radioactive zone from the adjacent aplite. 

Locality #1.8: 

The radioactive mineral deposit exposed in the Titan 

Pit at Locality #18 is in the HE corner c,f Nvik, m'J:i;:, sec. 27. 

This was the first prospect opened in the search for uranium 

or thorium in the district. The pit is one of the fev trenches 

whi.ch extend deep enough to expose solid bedrock, even tr:ough 

the vein itself j s still in a vleathered condition. The sur-

face a.nomaly is rather spotty, bllt it can be traced for a dis-



tance 01 about 400 feet (Figure /,16 in 8, p.42). The vein ex

posed i.Il the pit strikes !\851'i, with 2. maximum dip of 56°NE. 

The thorium-bearing vein itself ,-,ras under ''fater at the time 

of examination, bl1t its relationships to tbe w"ll rock 5hOi'f

ed the vein to be of a tabular, pinch & swelT nature. Ti,o 

major s"\;e115 with a reported "ridth of .3 inches and 5 inches 

were delimited by pinches of the vein Less than :I;: inch vfide 

at either end of the pilt and also in the c~Iltral part of the 

exposed vein along its strike. 

The vei.n consists essentially of red mud and thorogum

mite. ThE host rock is a hard, massive greenstone. A syen-. 

itic dike can be seen un the hanging waLl, but is missing on 

the footwall. One specimen of vein material contained frag-

ments of the syeni.tic dike. Therefore, the conclusi.on may 

be drav.'n that faultj.ng m::curred post-syenite emplacement but 

pre···thorium mineralization. 

An examj nation of some rock specimens obtailjed from the 

dump pUe revealed the fol1ovdng features: one rock specimen 

showed a portion of the vein cutting the aphanitic·-textured 

syenite dike with inclusions of the .latter within the radio-

active mineral vein. A rock specjmen which showe;) a vein con-

sisting mestly of purple 

rock. A ~ inch bleached 

fluorite, cut the greenstone host 
;;<~ n.£. 

ro nte ct~ has developed in thE green··· 

stone adjacent to the fluorite vein. Coarse maenetite ,dth 

good octahedral parting also developed adjacent to t'Je COD-

tact. A microscopic examination of the fluorite vein specimen 

ShOI'IS em unidentif ied thorium m:, neral to comprise 20f of the 



fluorite vein, andesine from 10-15%, and chlorite about 5% of 

the f.luorite vein. Small veinlets of bornblende cut the green

stone. The magnetite noticed in the hand speci.men appears to 

be restricted to the adjac, nt greenstone host rock. It is 

not knovm if thi.s vein is a part of the saDe vein containing 

the abundant thorogumnite. One sample 01 vein material donat

ed by Don Colby of Wausau, showed the vein having some'l-lhat of 

a replacement-type texture similar to thc,t observed at ,Tones' 

shaft. The thori.um mineriH is an opaque, resinous, rich red

crown color, identified as thorogummite by X-ray techniques. 

The X-ray petterns sug[,.est no relationship to the una.ltered 

thorium-bearing material from Jones' shaft, although the red

bro'l-m thorogununite may be formed from alteration of the un

>"eathered amber·-colored material. Such may be the case since 

thorogDl)imi.te is found as nodules in the soil along the radi.o

acti vi. ty anom,;j.y over which Jones! shaft is situated. The 

radioactivity anomaly conti.nues we st·-northwest into adjacent 

section 22. Nodules of therogummi.te-bearing vein quartz ,vere 

found i.n the soil Lorizon over the anomalv •• This suggests 

that the replacement .. ·type veins should not 11>e classified se

parately from thorium···beari.ng quartz vei.ns as was first be·

lieved. 

I,ocality #19: 

The deposit B.t I,ocC!lity #19 is exposed in a "TH-shaped 

trench, dug by the former Ti.tan Corporntion, in swi:, S)i, 

sec.27. At -Least three 3'18.11 tabriar ve:i.EJets 8V8T<'fiIg less 



a surface anomaly east of the trench having a trend of N80E. 

An irregular dip exposed i.n the trench varies from lS-26°N.¥. 

The vein is one 1.nch thick on the east 1,a11 of the trench. 

Close jointing or fracturing runs parallel to tile plane of 

the vein. Vein #2 locally strikes NM'.'?, dipping 220 NE. A 

modified pinch and s"'e11 type of vein is present, becoming 

1/2 to 3/4 inch thi.ck until it is abruptly terminated against 

a greenstone inclusion. The vein cannot be detected on the 

opposite side of the four foot long greenstone xenolith. 

Close jointing or fracturing is evident parallel. to tbe strike 

of the vein. Vein #3 strikes N6nl with a dip of 26°1'E, and 

has a thickness of 1/4 to 3/8 inch thick. All the veins con-

sist essentia11y of red mud, massive thorogumrnite, ,,,ith some 

quartz. 

The host rock is 8 "hybrid granite" ,'lijth a few green-

stone inclusions averaging 2-3 feet in diameter. Red hema-

tite staini.ng 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 46°NE. 

l!fuch finer, gray-,green chill zones are evident on both bor

ders of the dike. 

Thin-sections were made of the granite at the foot1oralJ 

of Vein il2 at distances of 12 i.nches, 6 inches, and at the 

footwall contact of the vein. The following observations 

were made as the vein was annroached: 
)- '. 

1) Less pronounced secondan gro1';th of feldspars. 
2) Decrease i.n size of mafic grains as heavily hema-



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

brown colored biotite. 
4·) Very large increase in hematite particles; es

pecially within one inch of the vein. 
5) Plany small shears or fractures parallel to the 

vein, and some are filled \ri th quartz. 
6) Absence of sphene and apatite, although this 

may be just a local absence. 

Locality #20: 

A deposit at Locality 1120 is found in the SE corner of 

sec.27. The radioactivity anomaly trends N85E, and is trace-

able for 400 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 small radioactivity anomaly at Locality ftf21 is on the 

west side of SWk, Nwi, sec.27. It is located about 15 feet 

southwest of a rock pile, and can be traced for 60 feet. The 

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

bearing rock samples were found. 

Locality #22: 7" ~ ,) ., 

ll. series of anomalies are found at Lom lity #22 in S\\I1;:, 

SEt, and the SEi;:, SWl;, sec.28. At leest t,",o separate anom-· 

a1jes are apparent. One anomal" is traceable for over 1500 

feet, and is possibly much J.orger if an anomely weat-north-

west of this OCC1Jrrence is a cOIltinuation 0': the same vein. 

The anomaly, having <3 N75E trend, swings to N60E in the east·

ern portion, aligning itself just east of t1rTO elm tress at tlJe 



north fence of the SW! of SEi;, i'There another anomaly is de

tected. At places, the 1500 feet anomaly is 70 to SO feet 

wide, but usually it is much narrO"\,·er. I'lost of its length 

is at least two times background, and cOlITnonly i.t is over 

five times background. A shalloi'l hole dug near a drill hol.e 

site, about 100 feet east of the north-south !-mil.e fence, 

gives an extremely hi.g11 radioactivity count. Ihis would be 

expected upon removal of some of the residual soil. .l<;ighty 

to ninety feet south of tile 1500 foot anomaly is another s 

smaller anomaly, locally having counts of three times back-

ground. It can be traced for a couple of hundred feet, run--

ning para.Llel to the larger anomaly. "nother possible anom

aly is about 80 feet farther sOl:th 01 the second ar'omal v. 

'l'11is third anomaly is also parallel in strike to the 12rge 

anome.ly. The vein must occur along a fault or shear zone. 

This is indicated b' a badly sheared, mylonitic, gray'-green 

rock specimen found in a shallow hole dug in the radioacti-·, 

vity anomaly. The host rock is a gray granite, much fresher 

or purer in appearance than the "hybrid granite" at Locality 
,. 

fj-20. 

A la.rge tilorogummite nodule with minor intermixed quartz 

was found in the residual soil. The smallest diameter of the 

nodule Kas It inches. Another speci.men ofnassive vein quartz 

1d.th minor thorium mineral had a mini-nul'! 1'idth of 2! bches. 

A petrographic study of a thorogum',dte nodule revealed the 

Jol1owing i.nformation: 



Quart z --- -.-.---- -.--.- ..... - ... ---... 55-60% 
Zircon (altered }-.--.------.-.. -. 15-20% 
Hematite and thorogummite --.--- 25% 
Magnet i te (?) ----- ... --- ------- 2-3% 
Talc/montmorillonite .-------- trace_ 

The quartz grains have a mosaic pattern, with noundulatory 

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.Ze. 

The general strike of the elongate anomaly i.5 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 ¥-mile section fence before }!leing .lost under a swamp. 

East 01 the !-.mi.le section fence, til e anomaly extends for at 

least 60 .. ·70 feet. The radioactivity anomaly is not exception-. 

ally strong. A small outcrop by a logging road ,300 feet west 

of the fence is comnosed of gray granmte. Samples of the ra

dioacti.ve rock show small, bright red, irridescent globules 

disseminated throughout the gran:i.te host rock. Some of the 

feldspar: .. grai.ns are heavily altered to a fine gramitlar tex·-

ture, and having a dark red color. No true vein was noted, 

but it was rather a zone in which the dark red globules re-· 

placed part of the grani.tic mineral constituents. Hand sam

ples revealed the rock has "1any mylonitize<e planes, indicat··· 

ing that the rock was sheared. The radioactive globules were 

discl.ose·~ by X-ray powder l1ethods to be thorogum"1ite. The 

thorogummite and other radioactive minerals were probably 



intloduced after shearing of the granite host rock had pro·

vided channelHays for the radioacti.ve mineral-bearing solu

tions introduced hydrother'llally. 


