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NEIHART , VONT 1!A. 

I. W. H. 'Ifeed : Geology of the Little Belt l"lonntain~, l-iontana . 
USGS , III , 257-595 . 

/CfiV 
20th AR , 

Ge eral ~tructure of Little Belt Uountain~ . - low flat-topped 
8rcli, ?O niles wide on W, nal'r'ows 'to'"a' point on the .h; . Rocles nearly 
horizontal on :!'IUTll1i t.i; on th~ flan}r! or 8houlders they dip away fro 
the uplif t . Grea t frac tUl'e (radial ) extendin 13 ni . NE fror Yoc;o P1c ., 
filled with po t-Cretaceous ~yeni te and onzon i te . N flanks of ran 'e , 
reat i"neou~ intru:!'lions C&. .e in between p-C crystalline schi~t., and 
'nei ~I!e ~ and over; yin: Paleozoic s . Laccoli thl , ar ,~hed up bed~; extend 

into 10VJ plains to N of ran .. e . 'vhole raI' e an urlii't , See lJaI' for rock 
for..:ation • 'rIle ~eihart crystalline schists are ,hei~ se3 , not the wrink
led , pllckered schis t 5 50 C01.LOn elsewhere . While foliated , tl'e:.f are 
not S-_tfficiently fi~~ile to be c£l.lled schistB . They are 1~eta-porphyrie 3. 
0 2Jnbrlan : i:nrortant-deternined character of foldlnr.' and 10c1 of intru
sions . Base , Flathead 5~ . MidQle nart , fissile,i -pure , shaly,is freqaent 
locus for sills , often syenite . rrota l thicknes5 about 180 f . ( S1 onld 
include syenite sill , 70 ' ?) 

Above the Flathead are 11ale , 150 ' , ls ., thin-bedded,then 800' P&rk 
ha le , then Is . con '101:era tes wi th s:hale , t'~An shale aDd Is • 

..J 

Slluro- ~ evoni&.n , 2-6 ' Is ., bed:'!! , r;: ... aly 1 • and. shale above . 

G&rboniferou~ rocks are the lountaln forI inf' bed~ of t he ran e . 
~e teru:Lne rouf,h and cra f'y !lcenery . Low2!'1v~'~ ie ~ , 1000 ' 1 lS . ( M[,di ~on ) • 
Over thi13 , sha1e3, ss ., l • (Quadrant )'~PI1~ijL . is Castle . Ver'jT 8.3" 
ive . 375 '. 

Oeolo,y of Nei .art ~i3trict . - Arclean rocks , Meta - irneou~ , well
banded , dip 4. 50s • S of Neihart , ~chisto 3e , fis si le; N, h&.rd ,neis es . 
Intruded b~ lar .'e , irre ular Pinto diorite, TIade neis 30id bJ later 
~tres ses . ( Schist~ were 3chi;=to!3e when n Intruded ). 

Non -schil!lto~ e and t herefore later are t l'rhyoli te porp} yry with 
flow bandinr , intrude 3 Pinto diori t e and,neL~:'Se s; neil ar t p orphyry , &1:'10 
cuts Ylnto diorite and ~ne i8 se8 . Di~es and irre·ular bodies . Llnatte 
dike IS connec ted with Yo 0 pea!k: i~neous ac ti vi ty . Since or e deposit::: ::..re 
12 tel' than the~e , Ibre depo si ts are certafunl po st -.Tuna r. sic and probab ly 
Tertial'Y . 

r eD art re '"'ion seat of d.rnaric di stfurbanc es fron vory e&rlie s t 
t iue . TJ 1e T'eriod of i .... neous ac ti vi ty tha t a cCOl,narSed the uplift of 
t~:e ran ;e was tl e 3rq. . ro dp'Dosition qccorn anied or closely followed 
t his . Probably post -lIl'etaceou • 

r;;'P/rp,¥ t"~f"'r . tructural 'eature3 of Little Lelt lan e . - Little 11elt V-sllapecl 
-~ ~ i'-r~I'~' r.5 '" uplift a 1.1 it . Fla t - .\- oppeCf; steep- ided anticline . S bor-der for ,ed 
Cc..J !:yt,' ' /~,..~b"J a secondary fold , l itche:'! E , pG.IHle~ into a fault that o'ltline,l ll8.r:; in 
r7t.' ';S ~ /tP-y of u~ lift fal'ther • '1'l:i" onl tip . fault; all otllers clue to lacooli tIL-

ic do i1 On N E:..nd S of the ran e - ~re&t de} o~itional troll. 111'3 . 

Itinor i neou U01:le ae COl raniedma Jor uplift . Sheets -extr~l e l y nur
erous; in ~ofeer ~} ales - .ainl C a.rtbl' ian • Fi... 11e beds between nB.. eive L. 
hlost favorable . Ba~ic sheets rue' thinner tlana cidie one:! . Intruded 
before foldin~ . (Or durin ~E . W .) Weed a,rees:inijected contelp . with up
lift and foldin' , nosi tion due to la te¢'n t aYi tie! . 
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Laccoliths . All prO! °nent l'1t. r1a~ses . ros t of the lac l'o liths alon 
lJ border of Ullift . I 1 part trans re ~s ive . l,~ain type assy.cmetric; stoop 
s ide the outer side ,ney.t to t l 0 plains , away fron t he _tn . ~teon ide 
coincide with. s tee p dip nar kin ~lank of urlift . Granite por rhvry . 
Laccs/oli t hs'ro')ab l y re ..., t on re-Ua 1 hrian ba seT'ent . None are pre ~ cn t 
i n 11.1 r onkian area ' (S of ~e i hart) ;i.e. they a re ab cnt where 3ed . cover 

r ea tel' tl an 4000 t ; t hey were not forDed 1.11 der a cover of r 1"0£1. t t h icknes:I 

Dices nainly n l ss in ; intrusive sheets cOlu'o"l , :z.urroundin'" th.e lacc. c:; 
olith~ . 

1 
Stocks . - Vertical contacts trang:'re~ ~ bed~ . These on t.he contr&ry 

show encirclin ' "heet and radial dike • 1'l1a t yo,o tock clyna llic force 
wa~ an upliftin~ one hovun by quantlilt y of intruded sheets . Latter 'ene
rally parallel to beddin, . Beds not r. reatly uptilte u by Yo 0 11l:!. 3 . 

I Radial fis surinr.; , less well deviHep~d than at Crazy IJI t:s ., beCau.3e of 
t>..al'der, ore re3istant Paleozlbio be('~ . Soft Cretaceous beds , at Crazy 
and Hir;hwood Itt . I'lain Yo 0 . tock syenite¢' , l on'7 oni te , ~honkini te • 
adial dike~;\ late I'1inette . Sh OW3 t ha t final forces fi s1!ure d t he roclo::z 

adjacent to t he l! tock . (Renewed u p lift on the ha rd :3cholle) . 

Ore eposit~ of Neihart . - Ma inly s ilver-lead ores . <:lone "'"'Lt . 

Zn a3 8 . with Pb . Vein Jrite . Folyba3ite crystals i n open cavities . 
Crus ts upon t he ori.inal ra lena- py ore i n sra ll open fi s3ure:s,or fills 
n i nnte frac tur e 5 i n older ore . Sone a r l!:enti te , pyra ryri to - in vu "'; s . 
Wire of na tive '"'; . 

iua.rtz ab ndant . Coar 5e "'rained , s li "'. tly turbid or white, but not 
t ypica 1 1 ill 7 q11artz . I nterlockil' ra in:!! wi t h transition to conb 
Btructure . "ri 51:13 line t he frequent dr1Jsy cavities . Llnen of vu s . 
CR 1S ericinized . Bari te CO;:~Hon . Ankeri te nost abu ' dant t!:anr.' C Lliner<:>. l; 
coar.ely crystalline . Not true ankerite; ~ra dation , s iderite,aolortl te , 
rhoclochro ~ite . 

f nurmer of renerat ion of r:1ineral~; sone fill frac ture I'l in otlle r:l . 
Crus tal arranreMent not corDIon , except where vein conB i~t of CR fra g 3 . , 
ceLented by vein rmtter. ( Car~col structure ). ~ 'ro _ crusted ores : 

1. CrJs talline qtz ., radially fi b rous , crystalline , with a little 
scattered ry e 

2 . la~oive blende layer , so~e py . 

3 . ~ixtures of Kalena , ~iMm~~ pyrite , qtz ., 3cattered blende ~rains . 
ude bHndin:; . alena crvsta ls project into aayer above . 

4 . ~ro~t ~n~ of or aque white qtz . i n stout xx . 

5 . Polyba.ite , s .t with pyra~ prite . 
qtz . xx . 

'If,,,) -51 .... ,C{ 

II~,J.~ ,,-v'" 

Fi . 51 . 
-2-
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TLin ~e c tion s 0 barite in frac ture! of t he orir; ina11\ ap&-r; :'I"llch 
fracture! ,cuttin aero!! par cr~stal~ and slmtterin, PJrite rains, 
s .t. ~how one , art filled by barite , with qtz . fillinr beyon on the 
sa e line. 

Spllal . in xx in 30Me vu _ s ,latest ._ineral. 

Galena (shi r in:; J ore, fr 0I'l 65 oZ.J:>. to 11. Riclj. silver ores 
ran to :'l.undred3 of onnces . GOld low . 

Velns . - Adjacent to eihart . Cut "'neiss and the variou i neo lS 

rocks that intrude it • . lainl confined to the ~n:,r08ed ~rchean lII'hei s3e~ 
and !3chists , in a few nlaces enetratil It' th.e overlyin .. quartzite . 

ancient rocks are banded, dip S 40-65 . S}~etin , we l1-defined,nearly 
at rie-ht an le s to bandin~ . Not unifor_.! he tint;-fr'aetures occur in 
""roup . Ol~ zone I! of shee t inr; . Fis sune s not open cracks, bu t ne re frac ture 
planes ,e sp .in n ore nas ive rocks . uG narke<1 hy thin selva~e!! are an 
alno!fl.t it pe1'ce t.l.ble fractl 1re . Vein t} u. 3heeted,consi3ts of lrnuFhly 
al te]'erl CR enclose d by walls that li it the intenl!e rock al teration . 
In ~Ol enlaces such veins c how areas where instead of hes ted CR the 
vein IifJ.tter is brecciated , the fraf, ents bein he ld in the fit er breccia 
or eel ented by qu~rtz and other 1-,inera1s. Veins with fro 60 ' down; 
as worked,t i. veib,the ~alt,~eldo exceed! 8 '. 

Ave ,vein trend N15E . Dip ~ainl;:r VI 60-65 . 

~ ~\5 F· acture connected with ranF-e uplft . 

In nei s , well-defined,clean-cut fra tures;in :schist , wider,le .... ::1 

defined . In passin~ from rneies ~nto Pinto diorite"ronounced narrowin~, 
5-~ 1 to 3-4; 10s 8 of ore. In r hy porph'~ry of anow Cr>eeJ.c veip :splits to 
a network of fracture , sha tterinr the rock; indefini te zone . einlJ re
I'lae~ent he re. 

Where vein 1'1.eet3 
cOLll10nly spoken of as 

black ·.neisg or ar.phibi11te tParaca1e) lt i 
faulted. RealJy defle.ted, flee be low . 

" I I , 'Y 

------~~==----\JF PI " ,/' n (e ,M I ~ f 

Vein <:>tructure .- Alt ered rock in the vein co gist~ of .ericite, 
carbonates, yrite etc. uandinr, of two type :(1) ~heeted rock with 
parallel cracks 0 eu ied by vein fillin • (2) More cO !<1l'1on,vein near 
ore borlie g handed due to s trealcin~ of ore line ral in tre (. ant.;ue. In 
nearly olid ,rs lena,stripln1I due to a 1nernations of finer and coar~er 
rained ~alena. In shoot , alternate la~ers ~alena and b1ende . ~andin 

also due to line of spar,non-persi tent;often line of vu 3 down center • 
.opal'" it elf often 3 otted with ra'n3 of ora lena,h1ende , pyrite ,in a . 
. eneral barlded arranr;enen t. p . 417 : "Such bandin i:1 in fac t a CO_:JJlOl1 end 
al~ogt con.tant feature of the ore bodies,even the ore it se lf beine 
bandeel when seen in cross section in the ore Shoot3. " As re~ult of 
later fracturin" .ore shows lines of vu .. s or open fis3ures;such laces 
often par tly filliod , only broader nart renainin: o_en. True crnstifi-
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cation about ~uch cavities . COlrrmnly the vein does not show a fillin· 
of su eelS ive crusts of r ineral . s\arely the vein natte r i a en breccia 
ee. enteu by fillin • Minerals about these fla.' . in concentric b£..nds 
:J}1.oV1in~ true cruBtifica.tion; open eavi ties between adjacent frar"; • COl .on . 

Ore show a very rlain "3econ<1~r:y fract\lrin no The fract.nres ero ... s 
the vein at a co n:5iderable a le , al thO\ltrh they uO bot fault or "rea tly 
di tnrb it , but 1"l8re ly cl'ack it and leave 1 imlte cr vices in part filled 
by later n ineral s . p . 417: 111e1'e sHcll fissurinr. i3 in'l'1parallel Ilane8 a. 
tDanded structure i' produced b7f reopenin:; • .1 hese olenin s are u uall-y 
st.:Jall , are a conron feature of the ore, and affordthe o"pport . itJ for 
proce:os .,e:s of econdary concentration of 3ilver !'Sulphides . ' 

Ore DiBll ribution . - Bet¥leen ~hOOt5 sulphide 5 occur fu n treak in 
tl e "an"le Linera ls. Ore bodie co posed e~~entiallJ of '"alen8o and as • 
1 in • .1 ne.,. occur in lonr , narrow lenticular bodie ~ , t hat ''IIed .. e out int 0 

streak:~ ;0r they 11a71' end abruptly and another lens occur in the vein , 
t:be end over1a pp ine; . Broadwayer stope section how~ rou";hly equant 
ore shoots with steep N pitch , in narked contrast to flat Gal'ip Birdt 

tYI e . 

Veins productive where t h ey cross felc1spathic neis esl.barren in 
anphi boli tes and dark f"nci r ses . Plflt-o"P, 0 r; ((I 

I /' flf) o,-e 

.... -----
-

I l 
'- ~ 

_----/----I-.-J:....I.. .. r . 59...---
,-- <" -

br '7 9r)~lrJ pry Cr~ 

io~e bodie 
a_1.phiboli tes . 

in .. into diorite;none in dense and very ton h 

NOTES . 

Map , plate XLI , not reproduceu . ~rcheall nea r l1eihar t anont b. 'C 

erest of ul'lift • .Lhunder Iv.t . laccoli thic naS S NW of this area shows 
concentric dikes around it . 

I. Gl:!:OLOf}Y AND ORl:!: D"'i:F OS I'I'S OF THE NEIHART lal\TING .JISTRICT , CASCADE 
COUNTY , MO"TTAN . Paul ~ . Schafer: Hontanb. Bureau l:ines &. Geolo y , Men . 13 , 
1935. 

-fotal 'nroduction a 'no tt ~17 , 000 , 000 . 

parR~enegis .- ~arly lEssive ore for.ed to considera le extent by 
repla.el~nt; not true ( f late sta~e Minerals. 

_arly .:;,ta e o~ L.a3~ive rerlacenent ore . Late Sta~e (crnsts , dr''lu'!es , 
late fractTllres .) 

tz , carbs . ----
Py , ar~enop . -----
AiV'sul,Au ---------
Galen~ -----
ZnS ----------------
Tet 
CCp1 

-------- -

- '-f -
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Vein Structure .- wo vein sets (1) N10E, (2) HoO-50E . l'~er , e 
int n eacl other a. ~plit3,Ol' 1 ere l y c} an"'e direction from conr:!le of 
one :!let to that of the other . Nset show horiz . di~~pl . side N . NE set , 
t ill onD~3ite: W . ide S. Profulced shortenin~ N-S, extensiol E-W . 
Gives zi za ore control . 
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