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Plate I Cl D iL'.l map . Csr·ip .U bi on . 

'3ouldc:r Conr;tJ , Co1o:rt,do . . . . . . 
Jeo1ozic m&p . Cs:.1p blbion . 

In folder 

'.3,:>nluc-:: County , C-.:.>lorsa<J • • . . . . In folner 

1>1:::tc Ill .} cvlo,...:: ic ::mp , La,~o /,lbLm BeDi,Jn 

]ou.lu(n- co,,rity . Co1ora,:o • . . . . . In _·,)lnt;l' 

1)u tlino Illnp of ·i0::L.c·· cormt~• 

s 11 J ,,, int_ :: r 8 £1 r:w Ji pc d • • • • • • • • • • • • • • • ::s 

~hJtooi<.;ro,r£ph of wJnzunite 

t-il-:J" i.nt,; },oL:i 1 i ~- ic i r•< 1 uti,m 

oi' pL:.•ciJ<.:l.r:,Lc .)11 urtl:J<.;l· ce (10,;,} . 24 

hJ10!•1iCT0t-lll, h 0.: L~·ei1it& 

8!'0'.iLf dCUJ,(ric Jf pJ _r~U:!Wllt-



?ur uor;o of the ','ork 

,~n effort hne i.;,E:1en m:: ct.e in this th£1sis to J1Yescnt the 

fc~ture• of the geology . petrorraphy . snJ ore a~~Jsito thbt 

were oose~vea durin€ tho procreeo of the field .~rt ct La~c 

~.lb ion c:nd i n the ~ .. m.bf cquont labor,:tvr., .L :u.:tig:.:tionP . 

T'be field ·~orl: <;ons.iF1,fJa of maJ.1pl. g anci collet; tio.11 o-'· 

r Jc¥.: and minen:.l s peeir:1ens . 11ho L:d;o1, to:ry "1ort. incl uuoo. 

he am.i.1,.1,•ic (d ui..nerfils . aud the exar,1irwti:rn 0-f hoth th.in 

sect,ior,s uno po1 iB1·cc. bectiDni~ of t).e :rJe ... s e.no orv, o.f the 

[ t i r t,1· e :m:r poH 'Jf thi !, pe oc1· to Dive i:n fon.J';; t.ion t.o 

pen FJnG lni,u -rosi e.J i n t'ie r1i1w~ 1~ )roepoctc F.r:o uo n Jt er Te 

:.~.):r )1~ un<rnr~., end to<:hni(;c.1 1 des,~riptl0 ir , :is ·:1{ 11 ·:o to 

'ho ·~runt rn cunnass w2s ui ,•(i exclus ivelJ in the mu1 -

~Ul' l;l'l(;ln t Jf G' riKE:C .:..nd ulpc . L:.rge roe,. L'l.L'U!IlontG (L'GCtcd 

•,H1 the t;o· ntr, .)f n tri,":1nt:nL tiJn mt or-rtablishov. b~- ~.i:mn 

1. 



t, b· 0 e line of celeul·-tnu length 
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3 . 

Location . 

The area e1iscussod in t'". iE-: rep ort covers approximn.te -

ly 2~ square ailes , and is·iricluded i n sections 17 , 18 . 1~ . , 

and 20 of TO\'\l'l 0 ip 1 lJorth , Range 73 ,/cat , e.nd sections 13 ./ 

a n 24 of :r wnship 1 1.orth , Ran o 74 ,iost . and lios almoct 

ont il' 1:r in Albion Val lo;,1 , 1n' i ch is located in tho ex reme 

.est - central p~rt of Boulder Count , , Colorado . 

Erpha8is is pl ace in pcrt:cul"r upon t10 ,~ol oty and 
f!UW 10w 

T3N 

,-,--4"---l-r---~IP~ou~ld~o,~---440'00 

ntl ine .. ' p of 3 0:1ld0:r c ounty 

,.hov ing . ree. ,.!Upj;Cd . 

ore dep0uite o~ tho nrer around th . no~ •b·ndo~ec Mining 

c r p nt l,ar:i ~lbion , ,olor&.do • 

.. elicf . 

'lb'on h.lloy , in \hich Camp P.lbio1, lies , is in one 

o . "vhe rug de!...t portion<. o"' the t.,olorLdo 01 .. i u . .L O tho. 

•·outh.,01.,t are 1 orth and South Ar· pahoe ... cc:k '- 1 d th elev· t,ions 



4 . 

of 13,6Ou fe et and 1~5,;;\10 feL~t respec;tivc-ly. In the area of 

the'map &re t, lbion am) 1:iowa peaks 1.vit11 elevations of 12 , ~,S6 

feet and. 13 ,lC.il foot . Just to tho lf. e 8 t are rugged Arike ree 

and Navajo peaks . 

The difference in olovation betwoen the floor of t\lbion 

Valley and the adjacont rid0 e& averages from about 2 ,000 to 

2.500 fuet . The lowest point in the area mapped i t: a t about 

10 ,uOO feet eleva tion . 

F) om the tops of the ridee•:; it oan be oeen thct. the 

valleys end canyons have been cut deup)y into v,hat apper rs 

to h(;j,VO once been a gently rolling plain. The peneplene , 

f'or such it pr·1bc.1 bly wa s, cut all the varieJ. types of rocks 

in the ret:;ion lmd ,va e th.ere :to:re y ounge1· . 

J; r airu~go . 

iub ion Valley is drai...--icd by b.lbi on Cre. k , r.'1 ich f}Q1,•·s 

lrito Horth Boulder U-:eok near 3i1Ve'· Lnke. The conrbe of 

ti lbion Creek is interrupted by a s<:: rie s of lak e s e.nd v;,~ter­

fallc of glacia l ori6in . Albion Lake . vihich i t just v·eot of 

camp Albion, i ~ the lcrgest and easternnost of these lakea . 

Dllmc have been bu ilt at La.l;:e :. lbion nnd a t Green 2.akes 

Nur:ilH: rs 1 and 2 to r e tain the water and increa se the capnci ty. 

The water is used for drinkiug and irr i ga tion . 

Veg-ctation . 

!Jo~;t of 1,l bion Valley i s above t imberline . 'l'he eastern 

end . however , iE bolov ti.JJCrline a nd is heavily wooded. the 

edge o : th· timber i s closo to the mines and mine timber 



would have to be hauled only a short distatlce. 

Glaciation. 

5. 

The most effective agent of erosion in this area. with­

out question, has been ice, in the form of valley glaciers. 

East of the mouth of Albion Valley a great pilo of m rairual 

and outwash material has been deposited irregularly to a 

depth of many feet and form8 typieal glacial topogrnphy.. .~t 

tho junction of tho valleys of Albion Creek and north Boulder 

Creek a typical medial moraine can be seen. Albion Valley 

le a typioLl U shape~ glaciated val l ey. 

A striking feature is the development of tandem ci:rr;_ues . 

Tandem cirguee are airquee at different levels along a glac­

iated val:toy with the cirques at au·ocesHively higher levels 

. t ,Y :ard the head of the valley. The oirqneo 'in Albion Val.1 ey 
.· 

are marked by lakes. Thf.: largest cir• ue is the one at Green 

Lake no. 3 . 

C. A. Morey"' a nd ·7. D. Thornbury'!'-* have se1)arately pre ­

sented evidence loadlng to the conclusion that there have 

been two distinct periods of glaciation in this region . In 

their evidence they havo considered such foaturea a e decree 

of weathering , diff erent. loveJ. B o:f rnorc. inal dopo b i ti ,Jn, tan­

dem cir11ues , hanging cirQues. e.nd benches. ':l..1heir :res eerchos 

aµ Jfar ecour~te. and because of their eff orto, the gl~cial 

effects will not be conuide r ec further in this work . 

"' C . A. lforey~" ; 1e ciution ir1 t.he /i r&pahoo a.mi .b lbio·. velle~n, , 
Col o::i.·e:.do': , Ma.ate r's ·~·hes is , J-ni vo .c·si ty of Colorado . 1 ~27 . 

•"' ".'. D. Th ,>rnbur.,· . ''Glaciation on the east side of the Col o­
rado Front ::ange between· Jamee Peak and Long's Peak'' , 
Master's Thesis , Univers ity of Colorado , 1U28. 



6. 

Climate. 

Gn0\'' bapke exist the year around in Albion Valloy and 

the ri.mrroundir c region. !'.!oGt )f the ground is covered by 

snow D s late as June. 'i'here are very few night:.; tha.t do 

not have temperatnros very close to or belov, freeZil4t• 

During the summer months showers or snow flurries are 

very frequent. The '>': inu blows most of the time, both in the 

Gummer and winter, and sometimes reaches&. hi~h velocity . 

. tt 911 ver Lake the mean o.rinual pree ipi tetion me"·sured 

over a period of 13 years w~s JB.84 inches. The elevation 

of Silver ]~al.:e ts 1O,lSJO fet:t. b.. recording station near 

Long' a Peak, to tho r10r_1,h of camp el bion • eh owed a ruea.n an­

nual precipitation of 21.J.8 inehes. and a me!.ln annual tomp-
' eratu:re of 37 . 5 dogreen rarenhei t. : 1hene record.a were made 

at en elevation of 8 ,~56 feet. 

The cl twate has been a str,mc. ..Cae;tor in the prevention 

o 1 the development of the mines at_ CE1mp .. Aloion . Bees.use of 

the rigorous weather the camp ie snowbound a large part of 

wet , thus hin6oTing the deep development of thb veins. 

Culture 

Camp J\ll ion mr,i:' be re .:1chcd b:; t:rnvolling a.pp:r.oxlmately 

4~ miloa over a very poor road extendint west from University 

Camp, which is situated abl)nt 5 mileti rwrth of tlederland , th£, 

necrest_ town of any 1mpv,..tnnce. tinothe:r VQr;,.· poor weguu rona 

connects Camp Albion wj.th 'Hlver Lake . The road frcm .Neder ­

land to University Camp is v1ell graded and excellently main-



Noderl 'nu is o t!l·n1ng tuwn lL c:oJut :~00 1co 1Jh, . The 
I 

lnh~ bi tan t re ..,up1, ,rtcd r.:.iainl:, tiJ tho eurroundin- ·old 

und tungsten min0r . and , to a ~ertain ext t . o~ SUL~ r 

U :.1 st:. ~er e;Jnnoc.:t oder land wl th Boulcrnr . the 

<.: ;:nrnty CE.. of 3oul er County . 

.Albio11 . The popu1 · tiori is :bout 100 . :1he main in 1uctry is 

mini:t~ . The rnint:c G a round . rt • e pro,1nc;ut bo ~-1 ~oln cna. 

eDvtror~ . 

,.--



Intrusions 

Intn; ai :Hs in t11i 3 rb(:Lrn ·-1n: of tv o u i ff°(Jl'en t :.. t c r; . 

1lhe olr•er i ntrueionB c~1·e ropreaE·:nted by three fairJ.: J.,:i rc:e 

?.nelns;:,id i r;neouti dL~cH-1 and. Gev£1l'Pl sualler Lnrni tic und 

pcern·_ ti tic dike~1 strL:.irJf t <:ir1eral] y north<rnf,t n.nd oecur:ri1 g 

lit - p-sr - lit in the o1der t:neisbos and nchi~~t:::, . Two o.f 

theee lurce dikori o,1t,<.:rOJ.1 rt the e~:tt f:nd. of the rid fu tep ­

arnting Albion and north Boulder Cre~k VEll~~e . 7heee 

tl i i\..Oto (.;Un be tru<:ed. to tho sonthe:1 : t of' tl t: riuge whc'.i e 

tho:1 croi :~ rorih Bou ltrnr C:rcok Vo 1 h::; v t Goo rm Lai-:e . 

Lo:rtbooHt of t,he rictr:c the diLeG wet: bu:riod ~rndor alluvi,;rn 

.9ntl cannot be reon . ';'he ct i,.ei:: 1. r(' cpp:roxif:'latol.,· lUOO ;·eet 

?hv 1,hi:ro 1 -:, ,·re uL:e occu1·s alone the _p:rocipitonG 

nort1'JCJ:'I'.l .f~:ec O.L .'.Jaunt ~: ilP'!c- . and c'.il so f.nr.i s the c:J if f 

W1.;8t of ;roen .La.ku mm~;e1'' threu . rt < en iJc: traeno ct s~ ­

-,,r 1 d e]ond: the no::rA..,h ~ioe oi' Albi. ,ni V&.lle;,r ,· h0'!·u it i s 

intc:rsoctt,u ::i.t \;:r·<: cn L&i: e nu;.1Ll:r 0110 b;,7 an ir1t. rusLm o 

man;::oi1i.t1J . ~:hiG d.i.:c iE. abPlt lvOO fout V!.i.u0 . 

?he y nrn,. t::r· int r irn i an 1 e in tho foLli o '.' a otock ' 11i ch 

v.1-:-Je .::c.:rOBG bot.h the trrr,r,i te ni1~e entl the 1.iotarao-rphl<.; 

rJCLG . 0nJJ the B0tthL i D contett of thiP st0c~ W:b cappea . 

t?h-nt ::. r,1ile:- nJTth of 1.t:.irn J.1:Ji,m . .i:.t ~ahif ,.nt<:roi; the 

.. t-Jnz unite is Y h l'~' (.;(JlH'Sfl c~:rair,(d. , i.•11:Hc .•;•l, lrg th:Jt, i~ ie 

u. 



P•c~rt OJ. v 1crt"e i ·tr:1Bior1 . 'I'hc mapped v•i<lth of the ~.ontb ­

ern b ;undury of tho m::mzo ni to is a (iprox i mr., tel~• t·:·o mi l cs . 

It i s Geen , then , that the mlnzonite h&~ B surface Erea of 

t laa ~t four squ~re nilot end µrob· uly more . Tho ~0nzanitc 

lrncrt· no rel&ti..:rn t 1) the pJ.!;_nos of schistoi::it;,r of the mota -­

r1101·phie :'.:"O<...kG and npw~rontl~, hac ctcepl,/ inc:1 i nt:cl we. lls. 

(The lbuvc ou,o:rv::iti-:mc ·.ro ,i:ive:r, in ju.r-til'ieationo: the 

to: ·m 1' r. to<.:J:-::;) 

Sr.iall porJJh;7::c~r u D:os h.v,; iH::t1n intrndGo alor.e.. fhJt,lt; O.i~ 

tht~ fe.u.ltr. :ind frac~,u-res ; hov'oveT , their relc.ti.n1 to thG 

lirge intr~cione or to u~c~ other i e not kn0wn . 

7;'\c- u.l t Lng 

Pai,l tL • re :nuw:,rour.; c.nu. , ln r encral , l:T<.; of £mc1 l : ir.· ­

)1, cer:wnt . ?he \,ul t-b • re 0 - d i .ffen:nt ar eG . ,md in so ,e 

c-:-tcE LJo-emont b•·f3 t:.r.e11 p)c:~(e Blot>: a s i ri 21c fm1Jt plane 

at moro th~n one ti~e . 

is tho f~•uJt l:J0·i.c•ti i n ·'he f1uJ o:.,.' b.1 ,, ian VE\llu~✓ nc·r Cln:JJ, 

bl b i.011 . ·The feuJ l, c i ti' 1rnth in' nrni Yer ·.n,, tho mci,ar:1orp~ i c 

eno if'Peo ~rncl sd1ie~;r . In tlu:: met1• mo:q:ih.i. c roe:k.s tho f.: u1 t • ic 

confi I d to a zone ,·bout 6 f<.1-.' 1~ • i:.H.: • In the monzoni to and 

LJenite tho fpult zone ~idcnc t.nct is a0~ctides an much as 

,..,C1 :f.'t.~~ t vJiue whe:r-o i t 1::!t,.lE produceu. i::!. br0cuit: of E>trlidnr 

1.1µ o· !"1:,nc<, . i t is i11 or nen:r t11ls b:roccia th.'..lt most of' the 

minu::n:.111~:LJtion h:..:it tli;:en pli:ic,: . 

'.i'he displac:0 1.ient is not f rcet . ':1he dip i E about 60 do ­

ret·S to the north . 



.t.n ot her i rl{JOl' ton .:. . u·: t e.xteno e fror.'1 :h-:: no·:·t;b,v, r tc!l'n 

edt;e of lab3 AliJLm \'.'er_t\"·,rd .slJni:_ tlH., floo r 0.:C t.1bim 

Valley and cros~:cG the h i gh mountain t o tbe v10:-1, of Jrc;<.n 

La.ree numbi r 4 . ( 1i'h ie mo 01 ntain l e no'.; n.amed 0 1.1 the u. r: . 

}col ogice l 0ur v e,:.1 rJap of the t opoitrc1.p'l1;/ but 'iv s t) e cn ca l l ed 

''2,m i tb ' s 1.Joc1k'' on tho map o.I.' thf' _luu l l"!e-r Cit;; wet.er nied . ) 

':h i s f:,ult hus not (.:Ut t.hu mo1rn0nito ei1st o f l'-.lbi..rn •Jul , s o 

i t is -seumec1 th1.:'.t the fsnlt. plane cbn~~F c .. iibt the contec t 

of tho e c,11Gt Vi i th tho .-1;:rn::onito . 'Nte d. i spJ.a c er.wnt ,·lo,,c 

this L'cnlt co,1la un; be.' rn0;c-ureu , b;t. i t i e 1n·oL•'1bl.7 ems.11 . 

'.:he l'bu1 t plunc i c c: ,ort v~rt i c:..i1 . Jlu3t wet t o f ,~1't1tH1 Lt~ .. rn 

.. ium.>or o the :.:euJ.t p}m1l: h0u ')e!m tn1rudeci. uy ::... Bulel l i'tl!:.i.tE: 

or/ity-.cJ oi.;;..e . (iiot t-:ho-,,n on the r.:u .. p} 

A thi r•,J i i:1p0rttmt f,:;.uJ t c.:utc o.'...'f t;he t() J) 0.. .he fJani to 

o.iku \'HJ' 1.. o :.· ,)roori L.c,i~e n:unbcr .:; and e~{t ends os • tr;n a al 011r 

the rJ..)rth Sid (l o.f 1.1 b i -)n V2J 1 ey . 

Othor sr:1alle-r f.~ul t,~ hbvt: been rmlJ)pud , irnt 110 attet:11Jt 

wac :w:a<• t.) Joca"..,1, ov1..r:· f..,H,Jll dio· oc· tiuri o: tt.<.: roc.t.:,., • 

.. 1i:•n;: of -1~hecG r,ms ll feu11...e f re rn· Tk.ect b;; n11all diKor or 

i rreiP l · rl~• Lh£1H•(l felsi;.,o p0rph;rr:· intr,t~. i .mc . It ir.: the 

por'i - ..i.r1tru:;i:>r bh' tterin6 0 i' r·o 1c oS: tb.ef•o lli,d.f:-3 thc:,1, ln ­

Ltic· ieG r.101·e tiH.:m :rnt: per· o<i of .10ver:ient a1 0 g tho 'eultF-: . 

bllOther evidonL:E o.f d i ffc·•·ent period.8 of frul tinr is tb e 

inte:r'ecti.Hl and o.ffPet :; fa sme l l fan)t f,,nt'l1 oi'I~e1~e Al - , 

bion IJ~- t .,.: 1::. -r·,rn rav.1 t f i r!:-:,t desc r i bed . 

.L V • 



l!ro - Cwmbricn .16i.ar.10rphic i JC.1.G 

and schisi-~. J2st of ,lbion Valley exposure~ are not 

f J'J.n!l ';CC.'.'·uGc of' the, ,h1 cL cover o f gl.eei!:tl rmatorial . In 

f\lbLJrJ , ;lorth '3onloc:r Creek , and. Jnt1es Creek valloys c'.lots. -

.L+ • 

extur:d 'i':O'. t to the c ,Jn1,i.nenta 1 ui vido .:ma fo::- railt~b Lo~,· '.Jxd . "' 

lit intrusLms o.2 poc;r.1:::,tl-;,ic and rnm ltic m, teri.s.1 . 

sod imontc:r y en , e:,mLiS ~vd pro'b,a ul y oS: shal oe arni sh, J ;J 

<;_rntnct r.1t,",.;EH1Jrpb.it;m af' a result oi' rnon:.o, itc: lntrution . 

Pre - GaL:bri::in .Ig1rnous Roc.;kE 

rocxe we10 ctudioa in O~Ler to claBGif; tho VJri>uu rock 



not <:or:iplei.c a:rnt ,:10.~r h v~ to 'be :ruvit,1.hi U})Jl fu.:rtho .r et:1d;r . 

r..;.1hcre :;1;:-c tv:".) t;r·.iC::s o: l ,:·w., oi.l.f" :: oei .. t of prob,_ble p-re ­

C~:".iLrian .nge int:ruo.oti into tho gnoief:c e und scbis. U! . both 

types for~inc prorain&nt diKoe pPr&llulinc the planLe of 

sc~lstoei~J o! the me~am0rphic rocks . ~he two di~c~ nt the 

eastern ond of the ridg(~ octv.c.:cn sl bion r.)rni lJo:rth '.3oulcter 

O:reek v ,'.tl loys £tre q_m .. :rtz morizo n i te . and t'!rn diKe Olltcr opr,ir,g 

al on,; the north fD e e of I.it . ZioWG' 1:, nd w1.H:t of' ;reen Le.Ke 

number 3 is biotito cr anite . 

Gneieeoid "lu31•t :: !1ornwnite 

;: r&y in <;olo:r . '/ht:: structure is mainJ;,· e;neie.soid . Lut come 

0utc1·opc ,-. • ·e dis tinctJ J t'lf. ns i V{ ' . In general the 1:;t riko of 

the tnoitH3ic ~trwturo i f: parallel t0 tbe ttrh.i- o.:· the 

di~o . Hecauuo the qu&rtz rounzonite it not unifor~ly gnoi~s­

oid , and boc 0 ub0 of the parullel oriontLi,ion of tho cnciee- , 

Jiu Htrnetu:rc and. the dix.c , it seems p:---01;, blc• ·th· 1 t the , tr c ­

turu i u du~ to fl0w . 

Tho qur:ttz rnonzonitt i~., cohrsc - ,J-r i - eG. r.ml po:·p:v:·itic 

ii, tc,x tu:ro , but, tho si zo anu n~rn'.lber of phonoG:rynt, • .. re not 

constant . Hct,r the lo;"~ 'i· v:rt of the onte:Top o.:· the 1!L .. e 

the qaar tz rnrnzon.itc ht;f) nurner0110 foldspr11· phcnoer. 1 t.ts '/·ith 

ti maxi r:mm 1 enet.h of an inch v:h i ch f orr~1 1.bou t bO per c.:ont 

of th0 roe~ . The r0ck ~t this pl ce ~houltl be c~lleu por ­

phyr i ti C "J UD :rt Z rn :m :Dni tc ; !10 NC Vt;·r , l t l G .n,)t Tej,l'l; Ge ,,ta ti ve 

o f the w't1olo dL-o . '.i.1 0•,..,-: rn the n iuole end to p o r the dL.e 



the rock· is rooro uni form in 15rain. and ha.e onl;,' a f ew phcm­

ocryet 1: . 

Black flakes of biotite, €,'l '.l sai loo.I.ling quartz . and 

light gray feldspar ce.n b-e recognized in 'the hand spec i men. 

1I1he· rock is 0adly weathered in placoe and. a.J.ipears ae 

a: mixture o:.' ohlorite , quo.:rtz, and ka.olln . 

The minornle . as determined under the microecope , are 

-titnnite , black i ron Jre . biotite,plagioolaoo, orthoolase , 

and qua:rti . 

Titnnite and black iron ore are acoeseory mine ~sls . 

The tl ta.ni te occ,u:r£. in wedgelix.e o:rye ta.l r~ with a very high 

birefrineencc an~ a pronounced dispersion. The black iron 

ore occurs ae small anhod:rons with the biotita . rrhe bio­

tite occurA au highly pleochroic grains between tbe grains 

of feldspar and quartz~ It forms about 15 per cent of the 

:rock. . 

The plagiJclase wae dt,termined by the Uiohel-1.ev:,r r:1eth• 

od . It va:rios in oompoal tion fru ;.1 lab:radori te to andesino . 

! any of thu plagloclaee ~rains ar~ zonally banded, ~1th 

labrcdorite in tha canter and andeeine nt the edges . Many 

plagioclabe g:rai:.10 show crystal bounda:r-ies .. Many orth .. 

oulaGe gralne c'.'.>nt:ih poil:UJ. tic lne:luslons of' pla.gioclaGe 

and biotite . partloularlJ tho phenocryetic orthoclase . 

3ma11 irregular patches of plagiocla1:e and quartz appear t o 

have replaced parts o:f the o i- thoclase grains . This i s 

probably a d{;u-i., e:ri<..: effect . ( The te1·m 11 deutorio" clal$Sifies 

11henor:1ena :.hat aro a reeul t of l :,to magmatic Gvluti uns 



acting on· el!rly formed· cryetals from tho sar::ie parent mag­

ma} • The que.::ttz shows tmdulatory extinction and was the 

l .!l>'\ mino:ral to form. 

In the thin sect t ,:m the texture varies from eqnigra.n­

ular to porphyri:.iD. In the porphyritic varieties the 

ground n ~se ie ooPTEe grained and hyp~utomorphl~ . In the 

erp.ligra,nul n:r v11 rietior-i the t exture io l1ypeutomorphle g-:nm­

ula.r. 

The porcentas e compoai tion by volu.mf, of the dif:?e'.t"ent 

mine:rale var i e!, somewhat . Tb.e pla.giocle f: o and orthools.te 

occur in nearly equal amounts. arid the qwirtz forms from 

about 6 t o 15 per cent of ~he rock. 

Thb feldspars are ~11 somewhat kaolinized. the plagia ­

clai e coro than the orthoclaeo. 

Biotite Jranite 

con.roe to rnao.i ·.1m to f ino in te:;:tu:r.e • 

but so:!le ~utcTops ehow a, . dccidcct. 0"noissoid structure . 4s 

in the qua:rtz mon3oni to the gneisco1d strnctu.:r e mu:~ be tlue ' 

to fl ow. ~lOHt r:1peoim0tts oho\) a f ev, eco. tte:red phono<.;ryfi te 

of fel cispar. 

The mine··•ale that car1 1,e :recoe11izect l:'1i th the t1F; ked .oye 

or with the aid of a lens are biotit~. muscovite , quartz, 
'. 

and feldepa:r. The biotite occurs a.s black . shiny f lakes 

with a perfect cleavege. I'he biotite and .muscovite rnake 

up about 10 per cont of the rock. 1t1he quartz hae no oleav-



age and for-me about 16 per cent of the rock . The feldspar 

ahowE,; excellent cleavage and ie light. gray • . It, occupiea 

abJut '75 per cent of the :rock by volume , The granite has 

not been wea the:red vdry much . A few of~ 1 he feldspar grai:ns 

appear to be al ig'l-:ltly al terod to taol i.n . 

11he mintJrals ti eto:rmined nncler the t1ic:r0sc,,.,;o are b l ack 

l:ron ore , um.ec:o-vite , and biotite, pli)giocJaee, o:r.thoeleee, 

• and quartz . 

The blauk iron ore occur~ in small. scgttared, opaque 

anhedro:us . ~he biotita and muscovite occur either in par ­

J.llc l intergrovrth o:r oa aepa.:rnto v:rai 11s. The biotite is 

unusual .: n that it appeArt~ to ht..aYe :f'orme,1 malnl :r s.ftel' tba 

orthocle.bc . It occurs in sme 11 cl ueters of higr11 s pl eo- • 

ctroic, graine in th~ inte:rAticee between the q_1w.rt,:,: and 

fel6$par . It is possible that the biotlte wae originally 

p:r~cipi tated in the normal orde ·.- , but vurn dissolved a.nd 

roprecipl ta ted at a L1ter stHgo . It forms about !J pe:r cent 

of the volume of tho :rock . The rnirncovi te appears in aomo 

c~ .ea to have replac~d the orthoclaee. lndicatinc that it , 

too, 'Nt:.'., a ono of the le i t minerals to form in tho c:rani to . 

It is an &cooeeory mineral . 

The _plagiJelaHo v;!?.~ deti:1rmlnBd b;1 the :1ichol-- Lovy :1eth ­

od to b0 ualoic oltgoclaee . Some of the graino ehow partial 

cr::7st.:\l vut lirw . 'J.lho oligoclaee froms ebout t p1J:r. cent of 

tr.e 1·od:. The plagi ,>claso show □U{:h al te:rntLm. Tbe other 

mim .. J·al s apf.H.➔ t:l r f:reeh ln t:hin seotion. 

The orthoclc;"!Se forms abont 5D per cent of the roclc and .• 

J. 4.) • 



like t'1o q_uqrt7. , occurs in irrei(tll~r eraine: . 'rhe qurr12 

shows u1dul tQr~,r extinction . It oc.:cuJ)ieG about 3~ per 

(.;C11t Jf the volume of the rock. . ?he te:i-:ture i!3 even ..:r~irwd 

and b•pautomorphic. 

Tho no·r111::.1l co'.lrae graired granite , ,111r:t o:;cribcd , 

grnclcs in P" tchei:: into n :f'tner:-rrcl nc r .. S1>I,L\'•hi t ;_;lit L: eo1 il 

rock the.. approeuhoD quartz r'lm~0n;.1,e• • ii c0np0ci tio11 . '..:!he 

pla.gi:>cl,•c is andesine B.nu ie prer: ent in veriaLle amount~ 

and oce;npio~ ., ffi "X imum of tO por cont o ~· t,ho :roe~:. b:· vol ­

ume. The other fer-turos of the rock , except for the f i nttr 

gr in. correspond r1i th thos( of the normnl bioti te i'rani to . 

Pegmetite 

Pe._m tit. es occur 1 i t - l)r•r - 1 it in t,hc Echict,~ !.nd 

gneiasec c:.nil ,.1.:re µerticull.lrl~- e.bunctant nci~r the 1 r ,re dite\je 

e bove ct.vG<;r ll1E>' • &nd a ro prob ... bl .- ! ssocir. t f d with the,,e 

di,:oc. 1ho dikes vu17 in v•ict1' fro ·1 ~ fm": irel,es to JO or 

1 :- feet. 'rhe pe6m..,titee !'1'<-) ve-ry cocree [T8in:ict :.r•c. c.;on­

tei1 varieble &mounto of qmrtz ~n · f?DY feldeper. 

Lnder the ml,rroscope the 'JUa:rt:i: t.';.or:s undll,}c: to:r:T ffX ­

tinct in. 0 oth plc~locl a e end orthoc]:Ge sre precent . 

':'he pl "t;iocl, ,~, i b ge,wrall~ ccl cie; al bite . :Ione of tr.e 

minerc.ls r:hov. er:,etr l bound rieP end all occ:u.r 11, J ·· r c,i 

gre.ins . i.ltcratior:. is r,ot prons,mcod . '11he texture of the 

roc.c i e pegmatitic e.nd xen0morJbic-grermlciT • 

.I. u . 



?ortisry(?) Intrusions 

The southern portion of the stock as it outcrops in 

Albion Valley ia oompoeed of monaonite and rooks aiffer­

entiated from a nionzonitio ruat~ma oi' sllghtl:,7 later cg{;,. 

The difforentiator-j form ctir:e~- cuttin6 ac:roso tr:.e ,aon-

zoni te and ea(;h other . 1l1he eerlio:r differentiate is sy­

enite and forms dikes up to 500 feet in width. The later 

differentiate is basic H;/eni te and occurs ill dikes up to 

4 feet ir: v,idth antl cuts across both the nonz;)ni te ar1d 

syenite . 

Jegaecopio Doecriptioh 

The monzoni te ie a 1 ight to medium g1·a;1 phane1·oe1·;;­

stalline igneous rock . The hana. speoirnens ehow a msssive 

stru<.:.ture . In the outcroµs oi' the monzonite the :rock shows 

a cubiual jointing which aaueas the rock to w~ather into 

bl ocke up to t or 6 feet in wldth . The to:xtu1·e of the 

monzonite is variable . Near the contact with tha schist 

or granite tho rock is medium-fine grained. Away froJ 

the <:ont<1<. '., it ooc;omos much eoereer and in plae:tts ls a l .. 

f•Jott ac co; rsc g:ra.in1.:,u. a~: pegma ti te. 

$Joe of the fi~er grained monzonite is alightlJ por ­

phyritic and shows a few small , scattered feldspar phen-

ocrystn . An _ave ·1· £\ p_: o specimen shows rraine o.t' :fai1·ly 

uniform size with the largo1· rra i ns having a diameter up 

t o .. ,. ... of an inch . 2.'he la 1·ger grains are gray feldspar 

and poikilitically enclose numerous small gr&ins of a 

..I. I o 



glossy black mineral and in a few caeee c light brownish 

yollor; minoral . '.I'he fe l dsp!:;r in th<., hand Bpecir.aen is 

recognized by ita light tray color and excellent cleavage. 

";orJo of ".:.he foldep.~r ~-"re.ire t-how, two Vflry gootl clea.vq;oe 

intersecting at right, anr~loo . Tho .fe1doynn forr.1s r1,1out 

80 pe:r cent" o:f the Y'OCk b:r· ~ml UMO. 

Bcslda8 the felctGp~r. the~o ar~ two other conepicuoue 

mint,1-alB . One of these i s a bl:}cl:: mineral which fihowe 

18 . 

good 1:ntcrcrnc..ting cl0r,ver er, and bBs u glosr:y luntf::r ., Thie 

t11nw al iti eit:her hornblende or :pyroxene . The other m1rnrra.1 

i B tite..n'ito. It oecure ~u,, flE.t litht b:rO'.''ltii::h yrl1ow cry­

S'te.ls up to three - sixteentht" of' 6;.U t rH:h in len;,th . Tho hlack 

mineral forms ,bout 20 per cent of the rock end thG tit~n i te 

l vr i per cent hy volnrne .. 

'l'he monzouite ha2 l1 0cn on1J rilight1 .. • cltorc~d . In the 

field the monzon i te often he.s !.. thin coat of lig':1t gray ­

iBh b1·orm color t:hich hH!2. prob£bl;r been fori.1cd b:' tbe 

weatherinc of the hornblende or pyroxene and the at£ining 

of tho root bJ h;rrlr LluG i1·on oxtder., . 

Microscopic De~cription 

The minerEls that ~e~ e detcrminod in thin aec~Jons of 

uavLrel apecirnens ~ram the ~onzonite ~tock arc ap~tlte, ti ­

te.ni to. bl eek iron o:re. pyroxene. }~o:rn11l ende. p1ae-ioc12r0 0 . 

u'l." 1.,:1oc:lauc , cUHi qur:.:rtz. r11he.e:.petite, titanite , 11lec:k iron 

o :t c . s.nc. qunrtz ere accef1sor;7 r:1incr.E·lr. 

',i,'ho e.peti to oceurs in sr:aall . m ,1-:row p:rion,J \'i th a nGe.: ­

e th·e elongAtion . Cross soc ti one of the?e pricr:1s H?'t,. frc -



q_uently acen and form r.:ma11 hoxaeon"'. 'Jlhe min..:rsl is 

colorless and has a lo'r: birefringence. 

Tho titanite, ae in the hand spocimen, ie a conEpic-

uouo mineral in the thi SO(;tion. It for s 1: r e e v,e l..f C'-', 

with a high relief ,m<i a ve··~· hie;h t>irc rririccnce . 1~ ie\" 

plane pn~Jllel to the b exia ! 1ho cryat 1 lu. in intcr­

feronco f igu. 1·e of the ti tani te ehows ffiPl'koc dU,po:.·s_lor1 

( P7Y) and ~ )OGi t.i VO O .ti<.;al ohar·· C ,(ir • 

The black iron ore is ti tan· fcrouc maeneti tt: . ':orna 

of the monzonite ras po dored. and t .o maenotite rr 

easily separt teu fror:1 tho pov1dc1· vn th c. rna.Jno',_, . : he 

mineral ~a• tosted an R~va s pon~Live roaction for ti -

tanium. 8ecnu•o t,he minc·el is v, .... ri./mr•gnEri.i.t, it, Wr!f , 

bulitived to be ,atnetito anu not ilmenite. 

'11 c p;tro:xeno is ~or.:.uwh it v ,1·iabli; 1.n cowpooltion. It 

occurs · ei thor i1:1 ve ·•·y pale green €P' ii s. or in 1 j_ght ~··rcen 

darker green v~riety is alwayn at tbc oater up t of tns 

grain . By volune the r etiu of ereen to very palo green 

pyroxene is uoJut 4 to 1. 

The thiokne s 0.1. ooroe soet.i0nn coul ri bo .dcterml.:n.:d y 

ob~ierving ho maxiuum intu·feronc-o. c ~,101· in quttrtz ·ra· ns. 

anc roferrin- t~ a table of birbfringences. In these 

eoctions the pale grt:en pyroxene w r f,)Ulltl to h~:ve ' , 
,, i) J. -

refri . . gence o_ about .026 and the green pyroxene a bi-



rtLx· ,eenco of aooi~t • .01~. -Pbe grains shov,1ng msxi mm in­

terfure ce coloru hLve e~tinetion anglea ~easurc froo tho 

trac; 01 tho priz .. 111tic c;l_ ·_ '7~ f" O to the z c: ·; iti voryiug from 

e waximu□ of 42 degrees fr the pale gre0n grains to a 

20. 

li1a-ti. 1 lm 0f f,0 dofYfH:\ S -"or the croon . '.I.1he g1·eon rolneraJ _ is 

EL•mew at ploochroic; the cvlor veries iron greun in the 

fi.i.rc<:t.l. m of tbe ,r. ciY. i n to ;,rell0\11ish green in t~e di:raction 

of trrn 7, o:-:1 s. Sec ti 011s c:ut at right nng1 es to tho p1 is-

in ti(; c1 e V!:! G OC show tno i·c~~:• of elot:.Vic• , ,1.: B lnto:rHectin 

P.t n • e.:rly ri_.ht ~nglof: . Ey mot·nf: o:: i ht: He data the· p~1 -

roxcne Ul e determined to he uala groan diopside cont~ining 

a J3r_o po? cent o! iron an~ c rading into alnoot ~ire , 

green he1cnbere ito. 

f_he •1ornbl endc i < r·t. rongly pleoch:r·)iC . In the por.:ii tion 

of lea'· t abr·orpti :m ( ) • the color is yellowish green. aud 

chanroe t~Tough ~raea rrc n to deop green -ill the pouition 

of preateet a>eorpti0n (~). :be hi 3her::t angle, meaE;Urea. 

from tho t1·acc of pricma1,ic clcavrge, is 32 ue0-rcer, { ;z:11c ) • 

. h h' f h c: t.L?Jcti.:m angle is churN:teriGtic o...:· the., r.1irwr~ l 

~&rga lte, which io variety of ~ornblerde . . ho r rains 

o~ h rnblcnctc , re clon~~utc, and eh ~ goocL priemati( 

c:}f;a\·at e; in1,E.:1·tect.l11 ~ Lt ~r.61cs of ab0ot b5 ancl 1 2G dugrees. 

So~e r1· i n rh,,: intcrrr~~n horr~lende and pyroxine, but in 

rnoet i notancee the t\·.o ~ine ~·al s occur se1nn· .tely. 

~he plaglocl&so occurn poikil itlc~lJy in tho orthoclase 

cl l:l o~(l 1 cry~ ta l s anu. ,n grains in contact ·with tho orth­

oclauo ond other minorale. It is eornetlmes zonally b~nded 



of t h8 eralcs to calcic ollfocltse OD the rim. ~ha 

f~ldapcro are t~ i nned after both the Carlsbad and albite 

law~ and could b(l dot.o:rmine<l by the IJiell el-Lev:7 method . 

Heny orthoclase e:rainti h eve and u11u f.n.1.u l appeura11ce . 

of a more hithl y birafringcrt mlnora l. whicb is probably 

a.l'bi te . rpha al b ite appoars, to be a deutric repJ Hceurnnt 

of tho or"'>hoclt:H:'E'i . and , fol 1 ow:i. ng the nomenc l a tm e p:ro­

poeod by TI. L. Alling• the orthoclaee end albite form 

''cl.H11te:d.c perthi te 11 • "Deute-ric perthite'' is that var­

iety of porthite w~ ich is produce1 by tho irregular re­

ple c enont of an er :rl;r lo:rmc d feldf3pn1· o;,r a l ,e ter one, 

h,)th fel depHrs c:·ystallU i11e: out, f ror,, tbe sarne magma 

bnt nL difforcnt times. 

blebn corrcapond to crot~ cectianc of th~ elo~znte 

pi,tcheG . In sn ind i vl duE.1 grr- i11 of orthciclase all tb0 

pc.tchcr: e:r::tl ngnirih at the oa r:ie J;os i t1oi.i. Tho long di-

ro•ct i rJn of' t"hc· 1"8fl 1 anj l •• o1b"'t(• ·•·k·•;;; "· ,, •• ,, .. :,,.[U·l ,.,,,,, .~1u· ot· ..... _... . 11 J .... ., • "'"' . .L t,., ..... ~ 0 ...... _, ... ·!Cl \., ,.; .;... .i.• 1(., ~.J.. u l> <:,.;.J...Jf:; -



Bvl done:c that tho 1,erth5 te is duo to deuterlc re -

J~ce~ent ls found in the follow i ng factb : 

1. ~he blebs ~re l ~rge and h,ve irregul~r outl i nca . 

unuixed .s1 bi t:e . 

the alb i tizatlor: i 3 tho onl.; µrouH~s that u.(:tcd. ~o 

i :-ai;t or, wo 11 d be cviden t . It docs not semn JJYOO' bl e . 

of tho very 1, et conetitu~~tc of th6 ~Bz~a to crybtol-

~-~t:-:c.. t.11 i ne;~ ' II l'o:rtp l tee~ ''..['he ;\fil6l'i<:Dn ~ .. ;tncr.raio~. 
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1 i ze. 

prob£bly weJ formed in r l•te et e o~ the consoiidEtion 

o: the r.t· ·!rna , nnrl 1-h- t 0011,t i.'Jn~ or l g l:nol to th& m:.gme. en<1 

rich ~ . t, e a.lbit ~ :-10J o e11Jr;, vttac1:.od and p2.:rt i ally re -

r.orti c..' rocent} ~' v f. f i YWn b~r .A l _l in~"!' 

. d n se,Jtione of tho DO!'I ~oni t£· r,b v thut th[' texturo 

it poi : il'ti.<: u1t h .'JJr•ntororr,h.Lc: . 

i.: cen i n 0 1 _ J 

-.:""I "- • r .J ~ • 
.:. .... 1,, l ,;i,ri v 10 n ·he mi.1wm 1 compo i tio11 o: t ,.(~ :rock in 

p '.! ' (:ent. \.,.r t : e 1 otal voJ u; e fP"/c tbc follo•.: ir: ··: o!"tho(!l r t.e . 

;: ormul --yc11i t.o 

i,;re.c1i1 • .i.l 1., 1 on:-wr j t t I t i. ... ) fv md in the man :i;oni tE uni;1 

nd , i r1 o1 i. e,r£:hi t o 1H• 

tho n rn •n d. ,i c rllif:',!'J ll. . 

c:...o . 



G '.t • 

-n:re ;" . t' ok>::1i c·,·0,.ra ,1h J:° J,. zoni t • 

.. 'ho i.11 ~JJ i . ~ 1~.1, L:,tJnr:iLm c.J:· J)J:::i,_·i >cl e. sc 



cleavare can 1w so,-m. 7hie ir: ;iroh,rnJ~- eU,ht)r ho:r1:01{mde 

or µyroxono . This min~ral c~nstitute~ lese than one yer 

cent of tho r ;ck ;:;nd otcurs on)~- in t:mell sce.tte:r•Ld tra.ir,f. 

}~xamir..f.:tl Jn. o.!: the thir r-,ecti rn n'bo'•~-- the, frJ} 1. owi r-:,: 

cinorala: ea1net, titanite, hornblende, yl gio~lase. and 

orthoclase. 

a orowni·;h e;o1or and p:rohe:)l:,1 i~ lhc Vl. r.i.ei-l :;icJm:1. to. T'he 

e::rystf.. lG &re t:me ... 11 r:.nd fc,, ir, number. r~1hr: ti. tm,i ttl ,)< curH 

in small WtHlfCS, with h.'..fl1 rel le~· anu _,, hie,h bl rt.l'ringen c.:o, 

giving whl te of a h ~gho:r o:~dcr uB fUl intc:r:.L'u·e11vo e;ol o:r. 

The ho:rnblencie. is da:rY. gr(.HH'l and he.F: the Pvr1c :feat-;Jror­

shown i:u t~10 horri"olendo found i1. thu rJonzoni te. It oecu:r.s 

sparHcly and in suall grains. 

of the g1•,: ine oh..)\'! dit-.tinct zonal banding anCl VF ry :.f-rom 

ollgoc1£r.::e in the <.:entG:re o ~.· ~he. 0 :r ... .-h.e to &.lliU,0 01, t,1c 

ed.geG. ?he p.li1gioclr.: r.,e in twinnc:G. pol;/&yritrwti.c£i1 ly aftf :r 

tho albit.e lew, and the tnimrnd lar.iellee· er<:: t·nncni1l:· 

very cloPolJ npa~eJ. 

"/'he orthoclaeo htH' Rl1 1.u1uuual npper .. re.nc:e. It i s ro­

pluc,J<.l by a mo:i·e highlJr birefr inp:mt minH:rr,.; l fl'(F'l a f(1w 

per c0nt to 7tJ 'iJ;/ vol 11;-i1e. \'be :replacing m11w1·al is 

probably alblte and occur~ as irregular patches or 

etrine~rs in thL orthocle8e, givinf it a microperthitic 

appeuruncc·. .As in the monzoni'i,o the rop1c1.c:or.1ent; lG prob­

ably due to doutorlc cation of elhite rich eoluti>ns, 

which, in tbe latH ataieS ol the coneull~~ti,n oi the 



..,i 1r0 ,). -'•1 t.Jili.L JtY£jl O bt/(ni1c 

~~:>r.in• 0~11~,rie ;f'J>~1-·1€lt'r:t f ort":J(L o 
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rock attacked t he already cr,Y8ta1lize<l orthoclace. Tho 

orth0cla80 fores approxi~ately 90 pe r cent of the rock by 

volume. 

Thin sections show that the -~extu:re is .xE:nw1~10i-phic ... 

granular . Tb c minorH.l grairw :tre fairly u.riiftir'.n i n c izc. 

'J'he rock cod not show wuch al te1·& t LHJ th& t can be 

at.tributed to out!::l i de agenciet . :fhe deutr:.ric ·te91acer.1ent 

is co::rniaercd magrniitio in ol'igin. 

Bauie: 3yf.mi te:, 

This rocg oucu~s ab narrow dikee cuttlng across bJth 

11vrr c..1 1;i;:t,:nitt: aDJ. monzoti t.... . n, is a ciarh g:r.r..y . fino ­

t;rn.1..rlccl,. ma coi vo 1·oul\; shcmint!; two mir1eT8.ls in the hand 

specimen: one , o black cl euvab}e minor a.. l v:hich l~ elthu:.r 

pyroxeno or hornblondo , an~ tho other a light fray min­

eJ·a J with a goocl c,l envae:e vV:hlch iH p:rob.uoly i'.old.ep:'. l' .. 

The relative praportione of the&e minerals are 6iifi0ult 

to determined be<.mut:lu of tho tu1all slzfJ o f the indi vic.nr.1 

ern ins . 

?he mine:rals .as determined nntlur the tJic1·osco_p(;l, ;: re 

apetite, titan1te, hornblende, py~oxenu , plegiuclaeo . 

Hnd ortho(.;}t.i,.L~ . ThEil rnineTe,1 s . e;.i:c 1:;pt py:roxene . n. rc idonti­

c.:al \'!i th ,.l:oco o:,: t,l,e wonzo1li ta. Tho ra'ti·J of hGci.enborg l to 

to fe1•:rifc·:r.ous diopsid.e is hero approxi.nw,tel~1 10 to l • 

.B.stimat ion of the porcontcge composition g-::Ve thu 

foll owing :rceul 1,,➔: orthocle so , al>;:rnt 60 per t e:nt; plltc ~o­

cla.se. a.bout 15 per cent; and me.fie mi nerals , inclu.dinr; 

h,n•nbl011de ant.l p~rro.,rnnfi:l . 1.1.bout [;[i per cent. 
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a.nd n,onzonite crnbe<ldc-:1 in a e;rayir,h to b1·ownir~h m&t1:ix. 

Tho i.ndi~r.icrnal fregr:10:nts Vf.!.ry in sizo from a.bunt a 

qu&rte1 o.C ar; inch to 6 iEches: in <aamcter. ~he f:ragr1onts 

Albion she.ft. 

a.nft the mstrb:: is d.cirk gray~ 'the mim:rale that Cfln bo 

:recogui zed' in tho tnnu i:pccl□en in 'he m2.t:r 1.x e.n; qu'.1rti, 

the mi.H.:;.t a:mndant r::inr:n·al i n t1H~ nv:t:rL · . The brecciPtod 

f:.:~t5munt. r. ci1·c r1cdl'lm gr~.7 un,i d.o not contrart with the · 

11'ho mirwn:l G in th E: i ae t r ix d o no 1, appear to hevo boon 

a baDdLd·orrangc~ent in s0me of the se&m~ in the breccia 



in tlie co. ,c 1~. 

~hio H.1conu .~onor :-> , l r, '.)f J)J roxene io fibrons end 



J. • 

1 1 • ~ l • t .... 1J r I ci p yr o /.. , n 0 • 

r·'t ,J dciinitel. dc~or11i noa , 1mt it is ihH o,.t.c:.1. 
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'l'he carbom:te occurs L, m:.:1a11 . i:rreeul.s.l' patches and 

probe.bly is an nltorati)n profiuct 1·eemlting frJm the 

al ter~ti .w and replaceuunt of t1H, pL :ro1rnne . 11he carbon­

ute ebo~a eood rhoLl~ohedral cloav~ge and has a very high 

birefringence . 

The sulphidefi are p/rite , rale:na , and chalcopyrite . 

anu occ·ir in irrefmlrr era ins in the matrix of ·the 

broccia . 



1'he o:res at camp .noi on shJw an uriustw.l association 

of ganguc ana ore minerals . A det&ilod stu~y of two of 

tbt:t gangue minerals v:al· ::w.de in orde:r to doterr.1ine their 

optic.:al prope:rtioB and che ·ie,11 l...'OrnpJei ti. .. ms . ior J)Ur ­

poser, of dcncripti :m 'tho minere.ls are cia.sel:t'ie-.< e.s 

eai,t:,ue and o:re ruinerc.le:. '11ho · ore minerals ir1elUl,O tho 

matalliG sulµhide~ . ~he uonLuo minerals include all 

other mincralB found i n the: veine . 

Gan6ue !.linera ls 

Di 

'l.'hii::. mincrul occurs in all the veinn oi: tbe dictrl<;t . 

It is □edi•m gray to groonieh gray to black . . [ n t.h r, veins 

he color ie tnn rally gray , but whore the min8ral is 

dcr i s r;ray . 

?ho mlrtcrr,l e: --ystalli~:os in tbe twnoclini.c s.7r, teG1 a11d 

orthoplnacJia( 100 ). ~nd orthuCome( To1 ) Kivin in Dana ' e 

11 9ystoc o ... .:.:inc ral Oi::~Y" for the J).; roxc.:nes . 

J.;l.fJC:,.. ' t.,' .. ). arnl J:iam.~ .. ~. 3 ., lf(•;rstem of _;inei alory" . 
Sixth Ed ., John ;iloy ano SJn8 , New York , 1~11 . 
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Ol> • 

~ho llh8rf in the lrrerulcr bunchot ~o not have ~nJ 

~t :iu0ut 0 nnc colors '1:w flan~ e iJrllllrrnt y0llov1 due 

throu;b a blno glBfc . n. vi0l .t t:olorc:i,ion. aun to p0ta6 -

eiur.1 , <.:an be seori . The hnrtlnerrn and epocific [:l'T Vi t./ 1•1cTe 

not detc1 mi n(~u bec:"noe o f he i'i;,0l.1 f i or0us char.;, eter 

of tho 1incnil . 

?'l; l • t d t.'.) the anJJ::. l l>ol c 

is co 1!;1>"1 n ,he ._.r1phl.holr rnin1~r1~- . 

tho aL~1:::.li du-Lorr-1inctl >l1 trreat difficulty was o,·.r,c·icncfld 



tot/ll surnr e.. ti ::.m a ppw r ,, e;c-1~r 'te . ..or.'cvcr , the pu:rc:o«it~~ cs 

'.i1h u aii.'.:11, • □ i ~, iG •' toll u\ -: .... 

!?e:r c.. t.mt olccul a:r ;-.etio 

SiO i 56 . 48 } . ~ ~ :~ 

Al i i)~ 1. E:; 1 . 01 :: 

":!'e i o" 0 . ~38 0 . 06,J 

t1eO c. . 67 0 . 007 

Cao :: . 70 () . 048 

·.1 o-o 1'7 . 40 0 . 4.W 

na,\ o 8 . 0~ 0 .1 :.5' 

J~ i ') 1. 8 ,, 0 • '-- 1 U 

'1:;i. ) (abo 'n 11 p ) 0 . 87 

11 ')~ o. () 

99:-g:r-

Cal e ilnt i otis , UL i nc thiE unal; ci0 , t£iV<.i the fo11o· ing 

f rm··la f or t};e anbw.tor, : 

th&t c-rn.i.o Ot..: f.J1mc, ~n t}u litt..r··u··e a.val l.Llu t o 1h, 

now mi .or·.1 . 

,.J1h" q·,·1· 1· '7'. 1· ~· r 1· 1 ••. 1- i r\ • t '~ • 
'-' - i., • , t. anu Q (.,(,"TG € 1. l;.t:1' 1 H c:r c;t.al 

i 1 the v1, i n • 

. 7 . 



:?rofenr,or l-. . 1-; . Spc1,,1•~r k irnll,,· loaned the wri "tt 1 a 

spec.:l~un of gree1 quaTtz th the fo~no inf proopect pit 

at Ca1•1p .Albion . 

..__ re -n qut r t 7, unu colorl eGt qu::-:ci z . 1; thin Dec ti on shouc 

the• µrui::er,cc o.f ti. front m ny sr:.iall , bl:Jr t'-" to cr;ttG18 in 

tht . g1 (JI !l (tU,!Y't~! . ror:tu o:: th(H'.:0 cr;r tc:.lb h•· Ve U very 

preuwce of' phor-,phfl to in thn qu :rU: . '}ho other (; l'./( tals 

gave a maxit'l!lffl eJ'.~, inc.:ti J i , 1.nt5lc of ,:,6 d.e:,Tees mer-su:red 

.frol!l tho lonr di:rectlon (>f 1.,he crystnlc . ~~nd sectLrnc 

o:.: t.he cr : stalh , fJJH,2 r to '1~~vc e.:phibole ontli11e . Both 

the apr-i ti t.e e:r.d aripl--:ihol(:( ?) a ··e falntl.{ {;renn in tJhe 

thin uectioll , an(l it is ;'robo.rilu tha"1~ the f."!"( •en c0lor 

of the qu~rt~ l• uu~ ~o \heir µTo•cncu . 

-neldOJJc.ir 

Fol~sp~r occu1s in mof ~ of ~he veins as Gcatterod 

li6ht ~~rr,;; i :rai1.•~ nhorinf f ,;ot1 <.;let.J.V'l.f t· .:;Ill hc. .•·ini... r: 

he ·dn<-ic:E. of G. It i1 p:-:o , 1· bJ.~, G06c1 - be1,:rinf ort'·•ocle· e . 

It i u bic~ial poPitivc and hts tho follo~ing Lncticot . 

c.s ,,wter.:iilll.;t1 ln oUt~: t:Jph:;. . l.fill3; ond [;t.U'.11na . l. 525 

:P'rJn thfiSe fl _·uror. the hlroj>lntcDt'C if, al1out . 007 . '}he 

!1 •xlrrc·r:1 extin<:tioti Bnrle rnoar::ureci from the tr.:~ce of .ho 

b'•al c1RnVR1 c iF a detroeB . 

Calcite 

C.:.1lcite oc<.,urt. in rra-e-i)J ~,hitE.• to (Tt1~1 ii{h rJ.,~1t1tcc i-.!"io':; ­

i,lfr 8 pr rfoc;t :r·~or:ih0hcdral cle:JVl. f., . It is C[Gily 



veins . 

be.:ri •,e; hav,· hcen found in thP ,1mni.l o.:: th(: '":m.Py } -omf:e 

mine . 

ore ~ .. i nor2l s 

PJri tt oee N ... in the veinA . It ie ffi(;.f..:~ l vc EU, C\ 

(' . o ... u . 

Chn1co,r;,l· ite 

I 4 • 

" l 

ir icl e Bc- ent filrn " nu: )h luc . I1, occn::·s in the veins 

nnc aL ropl·•eemcntl: in the vein v·alls . 

)nnd in 1,he vci G ·.d th -!:he ( i.J) tt • c: 

velnc {. .. .J \"l ' . b th <.;uolc =111' oc1 a h cu:rL 1 <:lea~.-~ e . 

i,l tcrot i on 

al terl. t l 1.d due to 6o c ondu r· p:ro<;c~t.es . 

U "' ' .. , 
• • t 

·_1ho onl 



.. 'ro<.;etiure 

::J~ t.ur iul ~ . 

In the dlo 1>bi ,ic <'(, iri+,J it v:cr fouuu 

nN:C' 1..· .: .: t0 re. 10 :e . a1ena oncl q_n.·- 1 tz. :.!Ot-{1, oS: Uw quart~ 

f'..:ntl~ hoot ( alJOnt llCl c~. It waL tht:n b oiJ cu lri e0n-

<;~1trnted nitric.. ~.ci<.. for lJ r.ai.;ntu· ir n·cH.:r t.> J.·.L. i:e 

the ;>O' .l,r v:l t. ,.. • 1d t·ne , )"' J • · c- re· ,,v • d •· •• u • , ""J _ ~ J./ . ~ , Iv t , U., 

mixed' ith it. ·_1110 e:1 lc11,e wrc rcr:10vtcl ."ith w· rm dilute 



. .iethodt of (;',wnical anal;Jt:ilc oatl lneti ir tr:0 text -

In order to "R~ure_8~~urucy in tht rcnulte of the 

.r.nn ly•1ee o f coch mi ,.er 1 were, m'.::!uc i n dnpl ice. tc , ind 

• H. '": . .-.~r 1• iuvton '1 Cht1rniut l aris1J~·it of 
eo ltL>.1 , J,) hn ·,iJc~· cnJ "on:- . Hl;W ".:oTk , 
*• . •-;illei1ra11d. and J. _ . :.'. ,,unc1o1J 
ino:::·c.:.i.~<.: an[d:rE-, i s•f , Juhn ·,;iL'.; a!,,' ':!.;:>r,s , 

1 oco: 1 , '~1Jird 
J.919 . 
' .- 1)_,~ led 

:l(rt: ~~ ort .. , 19~-~~) 

'r J: • 



t.ainod b' h 'f.. ti1 e t! mLxtu:ra of Ct1lO~ .::ni n .. "/ Cl . r:..1hc Jo -

r-:.n fo::11 c:;J,., o·mtli of c alcium \•l'.,h i :r )?lo..,::l.ues , a l·i .. ,iw1 , 

C9 C Of 

h. r.1ir, -

c:ca l 



v;tich alJ o.~ud. £d)011t. .. ..> L tho c.;1'.".1ciblc t o 1ir ot:rnc, e throug·ri . 

!, b0;:.i':.f.1 l" of ·,\··to:r '''&S p,· c t::'1 :Jn tho li e; 0 :: 1 he c;:t·t1 c ltle 

4..) . 

to keep tho up;), :r p.::t:'t, o f t.he c.: r1.H.. i h1o uold ltfl'..1 p "r'ovc:n', ~he 

i" l ::?Je fruit a bnnrwn 1nu-nEn wa:~ t~1"ldua l ly .:ippl i cd r:n.t. i 1 the 

bott :;1 o.f the c:tuciule bcec:1in ct du11 r e c, . 'Phi s t!t1;1pe1'.'Jttne 

,!C,E• ri:ir:it,t.: i ned for t\r, o h . .111:rB when the· .fl·1 mu v,•:::.r• :·cr1ovf;J , 

a.nu the <.:rt1ciblt, \' 1,:,_G ~ 1Ln, d t•) (·')ol. 1I1h-:: cr•l,J"i' i dec •,,s:re 

then Tem'JV, u h;; 1P''<,:'!.i1i_.., . ·-,nd L:-10 furi 11C:r t:;i;C!)S i:,c. re the 

'ei-:1(: aG :-, )'.e of t'.t~ r:etH;r-:J. p-r'.)ceduri- in t:-ic a:rd i 11:::r:;/ 

mcth00 . 

1•1hle r,iethvl1 d0ct not hr)ve a gcin-.·n1 1:.ppJiu·tit! ,_,nci 

8hou1ci. b~ ·1!2£:;1~ 0 jy 1-horc . tl~o v~·dl1 1 r,r:;.• rYJ<:thJr1 i r: i m-

1Yrc<.<.:t i bl e . 



44 . 

v;hir· . , • c.:(•orc1ing t, ·7:r • • ~. • . • ~illel , :.: . ~ ., cc1·:r•iod the 

diH:l' .. nti c(. , • nd lit 1, ii left uu · nu, fo~matd,i.oi s . ·:he 

1 oe· t 1 in 

vein . '.i'hc i nt,,n.rneti ;11 it., on . ho "n H"~1 : ·,1l • .rr ,p0 "'i.,,: . 



ln ~~.c rilcl' le 

y--~- • • --
• ''c.ldem· .,, J, 1. 'tr1e·Tt:,lJ . ·• .: irH;;~·· 1 ue; oc.;.t· , ,ic.;.r~.i:. - :;ill 30,k 

co., l!e1· ·!or, . 11hi r d euiti:m , p;K . 710-?U, _Jf:d . 



c~GI.Jinnti:;n of tho 0rcc-

vci ,f •u r ,; fr n lof .. :S than N1 i!tC:h ' .o 8 o::r 10 feet i11 

thr; minc-n]iz·~tlon doE.rn 11ot extend. he.·ma. tl:e Ji.rnitt; of 





1'.ill . 

Coup·::ny . lle•n ·10-:rk , ~hird ~u ., µpa . 718 - 7~4 . 
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CIAIMMAP 
CAMP AIBION ,B OlJLD.ER OatJHTY; 

COLORADO. 
From mafS hr Henry Drumm and EB.Woocl 

and dafa co/lee fed i h fhe field. 

Both pafenfed qnd unpafenfed claims 

are 5hown. 
Scale: I in.= 400' Contour Inf.= /00' 
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GEOLOGIC-MAP 
CARP AJ S•OH,BOULDER CODRtY, 

COLORADO. 

5t.1rveyecl in September, /93~ . 

Geolo9y: £.Wahlsfrom-/nsfrume,,nf:F8ofernan / 

5ca le .· I in =400' Con four lnfervaf,= /00' 



T 
I 

N 

R74W R73W 

Formations 

Recent 
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