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C:-!1lPTEH I 

IWIRODr CTIOlJ 

1~1e pa·T:;rs and rr:ports t'.·ictt c-; av0 been v;ri t ten on t~1e geolc-O' 

pose c.if stud:/ j s tG e:r:J.argc upon ·t!lc previous ·work on the i (:t!eous 

roclrn for ::.-i.n ;,: tLe ea.st(~ rr~ end of tse \\i chi ta i:ounta:!.n S;; ste:-i. 

Location 

T!1.e l"-ii c rii ta r ountain Syster1 is located in . SO"J.thwestern 

Oklahoma. It trends about l\i . 70° ri· . from Fort Sill , in Comanche County , 

for about sixty five niles to a noint four :niles nort:-ir:.,est of Granite , 

in Greer County . The ;;reatest rT.i.dth is across tl~e cc!1tral part w:K·1~e, 

if t be outlyii~ knotc are included , it 2pproac :1es thirt:r miles . Ti·,e 

e aster::l. r:alf cf t:-~e Syste:.1 i s divided j_n t o t1·;0 ~ai n c:ivisions . On t'.: e 

T'<.,unt.::::ir!.s 11 • '..!'i ie Hes tern half oi' t h e Syste:-n iB con;)osed of s cattered 

n • ·11 f:rCUp S Cl ~ll S • T':.e group :1t;ar tr1e town of GraDi to is called the 

Ee~dqu~rters lrount.a~n Gr ;-up . To t~:.e sout heas t o::: Gran:i te in t he bend 

1 
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pcrtio:'.1 is Kr..c.w1:: ~-s t!~e -iuar..ah ''cun t; ... i;:i Gr ;,1m, Yi:· i le t i1 e no r t.r..ern 

portio~1 retains t r1e na· :e of t~; e .hc l1j ta !'oun tai n Gr c up . Th e j s neous 

reeks of t l1c e a sterr~ norb on to 11e c>cscr·i bed i n this t hesis outcrop i n 

Conanc!-w County in T. 2 I'-1., R. 12 ~; .; T. 3 N. , R. 12 '\i.i • . . ' T. 2 ti ., R. 

13 ~l.; T. JN., R. 13 i: .; &•10 t he easte r n portion o f t :·ie T. 2 !1
., R. 

14 ~t .; T. 3 rJ., .l{ . 14 ., .. . It cov '.~. ::-s 2 :1 o. rec.. t r.:i.rtcen :-d l c s l on: ~me. 

seve:1 r.:iles •d c:e . 

Or'3 in l ·.J.J • 

c.n~ .: • F . Cu.::-r;Jins2 , f~ . T. Pill3, T. \Jayla:-1c Vau gtanh, and H. F. P,ain5 . 

l ceorf.:.e G. Si:mrr<aro , 11 Re:T\drks on the General Geology of t he 
CountrJ Passed Over by t r: e L:xplori.r.g E:xpedi tion to t'.":e Sources o.f the 
Red Rivern, U.S. J2nd Cone, ., 2nd.Sess ., Sen. ~.Doc . ,54 , (1853 ), 
PP• 179-19.5. 

2T D c . 1, ~· -·· ~ c -• . . • O'.'ISwC1" a ."a i i . l.t • .unnuns , 
t 11e Gcolocy of t.te Central J~ineral R.e c:ion of 
1st. Ar:,r. . !tept . (1889), pp. 319-328 . 

11 A Prelici nary Report on 
Texas" , Texas Geel. Survey, 

Jr:.. T. Hill, " Notes en ; a Reconnaissance of t:1C Ouac i1i ta S:<rstern 
in Indian Territory·'~ A:ri . J our . Sci. Jrd f7er . Vol. L2 (1891 ) pp . 122-123. 

LT. ,·;2yland VaP i::1an, II Gcol ot;ic flo tes c,n t he r'f~ . C ~1i t.:; 'Po::..n..ta j ns' 
Oklahoma and. t he Arbuckle ~ill~, I'! r:j_a n Terri t or;,r11 , A"' • lk'ol o::_j st, 
Vol. 24 (1399), pp. 4h-h5. 

'.:\: . F . f-".c. in , 11 Gc ~l o;,:? of: "1/ : f~ l1 i c 1iita l ' c1 'J.'"'. t<:ii ns 1:, P;1:1. Seol. 
Soc. k : er:Lca, Vol. 11 (19~>~ ) pp. 127-lLL. 
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TLese \icrks were reviewed bv ~T. I-i . T~ r.f6 ul • 

t he nicl1i ta co r;r;:>lete c. i-. y Tei':'.:' v:i t.h t !.c 

C. L Gould a:'l~: :::: . 0 . l.Ilrich in t:ie lat ten· p2rt cJf l)Gl . T}:e re port. 

was publishe~ :; n 1901: . 

anortlw site J ( eldest), (2) f~rani 'ue an i related apl:i.tes , (J) crur1~te-

porphyr y G!.nd 2 s sociate-:1 aporhyoli te , .:md (L) diabase C.i ke rocks. lfo 

nent i ons the r.i..ic:"Ope r:.•a.titic texture of t.11.e acidic rocks. He reco i;-

nized at. l east one l c.va reek, an apcrhyoli t.e, but Most v,rere classified 

as plutonic ~rc.r..i tes 2nd ·;abcro-a"'1ortho s i tes. Cuttinr.: t he se ir:;ncous 

nc s!.~es are quartz veins, apli tes , pe;;mati tes, and diG"ba s c:~ d:tkes. 

' ~ ~ 7 b- . ' ~ . 1907 I J:-.. .!.' . ; ... 01_-,ers pu ,..Lisnect a paper in . describinc t.-1e 

aegiri te-riebecld. te bearing rocks in the vicinity of Granite, Oklahc-.a . 

In 1915 C. E. Taylor8 publis hed 2 seccnd9 report on the 

i e:neous rocks of t t-1e \hchi ta rfo1L"ltains. It was in thi s publ i cation 

6 
J • .A. 'I'aff, 11 Prelirr:inary Report on the GeoloQ' of the 

.Arbuckle and .¥;1chi ta Fountains in I nd.iu.n Territory a nd Olcl<Jho"'.:"'G. 11 , 
U. S. Geol. Sur., Pref. Paper 31 (1904), I-:eprinted as Okla . GCTol. Sllr., 
Dill. 12 (192'"' ). 

7 A. F . ::togers, 11 Ae.;iri te and Hiet ecki te Hocks fro::i Okla!;oma11 , 
Journal of Geolo,;:y, Vol. 15 (1907), pp. 253-237. 

R 
-c. !I. Taylor, 11 Granit e of Oklaho~a", Okla. Geol. Sur ., 

Eull. 5 (19ll)J Cilc:.p. 4, PP• 40-59. 
9c. H. Tcj'lor, 11 Gram.tes of Oklaho112 11 , Okla . Geol. Sur., 

[ ull. 20 (1915). 



I. 
'--; 

i;_T.J.nj_ ti.c r<,Gks into t he Eeadqu<1 Tt cr E" , Rc fc:.~- a tc r ;,' , .~c l d So::-ir. ·s , 

~va~s11 o~ ·lis~f d ~ sveral pauer~ 

I l o ~c ,, (' ,. .l'J'.• 12 1 , • . . Yl ')j ! • ·~ . J ~O.i. .!.. Yi". CJ.Tl p "J...:. ..tlS !" iC~i ·the res ·~ 1 t s cf "::i. s work in 

i'i c d t he Lub:,ort an d ::~uanab r,r arij_ties of '.rclylo:::- 1 s1 3 i:'.:.to t be Saddle 

rount~in , Davi dson, Carl ton , Lu ge: rt , ari d wa~&h granoph:rr es , read:i n (..: 
fror:.. r l des "t to y ou::1r;es t . 

Hoi'fi:lan calls t :-1 e aci dJc i gneous r o cks , gra.nc;phyres, as 

they c orinonl:y exhit it a :'.J.·_crop e [."1ati t jc i nte:!:'grow·th a r~d , on t~is 1:-,asi s , 

iie c o~1c lu6e ·-:l t ha t t !1e [,r ani t] c r e cks a r G h~rpaby s sc..l . 

In 1 9L6 K. C. Aricierson14 c o-.,plE:ted a l.'aster 1 s thes ~_ s i n Yi"~ ch 
he ::'.escrit Gd t:1e pecmati tes 2.nd. rj_urc.l j t i c c avi ties of the w·ich i tn 

lOc- ,~,..,uel '1'ie -i ~.,, ..,ro UCh.l ' _ l..Ln u ._ ... , 

in t he Ar:~uckle a:Ja Vhc hi tc. 
(1923), pp. 466-469. 

11',;/~ .. s Tb ere Ponm:~,~1 Y<1r;:::. an- Per!:iia..n Gl a c i 2 t.ion 
t~ounta:i..ns of Ok1.::..ho•na 11 ? J c-ur . Gs ol ., Vol . 31, 

110 . F . Evans , 11 Some Ob s ervati ons On Ero s i on and Trunspcrta­t ::i. on in t he ,, i c!1i ta :-~:ountain .Area11
• ?roe . OJ..cla . Aca C.. . Sc j ., Vol. 2 (1922), PP • 77- 79 . 

Four~taj_ r.s 11 , m:l a . 
;:-tcff:na.n , 11 Ge (Jl ocy &!'ld Petro l e ;: , 
~eol . f l~., r~11 . 52 (1930). 

of Fie ~ .'i chi ta 

1 3c . H. Ta~rlor, 11 Gr r.i:t:'..te s of Oklr:hoT'Ja 11 , Old.:1. Ocol. &r . , Bull . 20 (191; ). 
_ l l+K . C • .AnC.erson , " Tc Occ ur rence a n,d Or icin c.1f Per;r::ati t e s ~!ld I:iarolJti c Cavitj_e.s j_n t!1e .-5 c ~1j_ ta 1·c u...., t c.: in S~. s te:·• , Oklahoma" ~ ( Ur:publ i s he 0. t~as t·2r' s T~:e s j_ s , Dep c..rt"ient c· f Cecl ogy , Univ c rs :l. t y of Okla !10::1a , 19~6 ). 
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lrounta.ins. He did not use the terr!l i;ranoph , res but referrec to the 

rocks as ;;:rani tes, rh;y ol:i. t es, etc. 

In 1947 B. J. Scu1115 co!r!pleted a 1~a ster 1 s thesis in which 

he described the i&neous ro c ks of the Grani te-Lugert a.rea . Scull 

points out tl:.at the granophyric texture, on v:h ich Hoffman16 bases his 

conclusion t ha_t t be Lugert granite intrusion was a hypabysso.l sill, 

is not present in the Lu.gert granite of his tl:esis area, or v:l:cn so 

found, it appeared to be a secondary texture as a result of deuteric 

or hydrothermal replacer:ient. Scull proposes that t he Lu ;:;ert was in-

trudeC. as a laccoli th or possitly a series of s i:lall l.::rccoli ths sorr1e -

w11n t lH:c t !le laccoJi t h s of trie Bl ack Tiill s of South Dc.kota . 

Field 1iork 

The writer lived in 1a1'fton during the period 1937 to 1939. 

Fa::riliari ty with t he area f;rew as a result of P'!any trips to tl:e 

r:ou.~tains. Durins July of 1937 and 1938 the writer was stationed at 

Fort Sill and again in June and July of 1947. It Y.ras durinf: this 

last period that directed field work rra.s undertaken. Hany trips to 

the mountains were r..ade durinc the scl:ool year of 19h7-48. 

15B. J. Scull, II A Further Stud:-· o:: the Igneous nocks in the 
Grani te-Lur;ert Area, Oklahoma". (Unpublished Faster' s Thesis , 
Depart:;ient of Geolo~·y, Ur.iversity of Oklaho:-::a , 1947). 

16H .,. n • J . OJ..lman , op. CJ. ue 
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T~: s e ~~~s ~ado it ooes ih l e t o lcc~te points eaEily. 

T, ·e ::e c o ntc.c ts 

T 10 ci ·· s t h 1c t:: on 1 etw·een 

Perr~ -i a n c... mi Po:: t-Pe r .::-..:..an secti r PntL 1va s ne t •J<-i c:e wi t h the e:x.c ep t:i.on 

of t :1e Pleistoc ene t:. r c..vels . Sa'?le s w·erc- c ol lec t ed a t re F; ular inter-

dike s a. rd joi!1ts Here e~<a:ii:.it:c' , a '!. d ti ieir strikes an s ~i..ps reco!.~ ·-~~ c2. . 

Prosp'..::ct ::ii ts a:i.d ezcav<l t ions were vi sited ::•u t t l:e0e i'.ere no t deep 

Sec o:;:1cl , ~,~l e t :-..::_ n sect:.on3 cf tf'.s r oc ks wero e~:\. c:t r-ti71e d fo r 

rd.c ro s copi c f e e: t i:.res suc h .s s texturG, rdneral c.ontent and s hape , 

·tlie i ncl1.l.S i.Cnf; , o!'ccr of cr;~s tal..li z a. tio :n, a!'ld t te tyn~ o.:1d de{;ree of 

a l ter&ti on . 

I:let~wd . 

Thirc , a port~_on c=.· t he so eci~en wa s c:ru s he rl an0 a c r av ·t.t y 

s epar a tion eifected b:y h ron1ofcrr~ of V:e ;;-,c1 tc r ial which n c-;.sseG. thr ou;;h 

l 7 A. Joha::nse1 , I.'c..nual oJ.' Petrogr C!.phi c ' 'e th ods, J/c Graw-! lill p l C T ·,1 V . ( ·1 DI ' ') 291 . ooA: o ., _nc ., i~ ew ..... or !C, _,_ 7 _,__ o , pp . • 
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~i;,ey·e:.ls •· ere then s tu 6:-!_c d. uncer the polari zi n;:~ rricrosc ope . '1' ~10 sar•e 

_, 
4 

- . • ' "h r· ·- u-1~ , 13 
i· ~l i .. ~-i· s -;-.~0. r-:. 1' :-: on t 11 ° 1· • .... ·-_r1eo· 1 :-:- of 

proc e c.~1re ;.;s ou ::..u.:1·::: o .. ,y i:: . 1•. .u. • • ..,. __ _ , :::. • . '"' ,. . ~ 

t he f.rbuck:;..e :':ountai ns was f oll0wec,. Suf ficient i nfor rr.ation. fer 

correlation of -t~c i£._ne ous rocks of t !-1e V~ichi t a and l'. r l:u.c kle '·'o°ilntair·s 

is not yet o.vaila.b le 

l 8 I' . F . Ubl , "Itrneous Roc ks cf the Arb u.ckl e t,;o t.:nt~i nsn 
( Unpublishet} Vaster' s Thesis, Departr::ent of Geolos")' , Universi t y of 

Okla.:!o;na , 19 32 ). 



Physio ~ ;r.:J"'.)hY 

T:.'1e i c;neous rocks of t he Fort Sill Heservation fo m t h e · ex­

trerr.e eastern en d of t he ·i'> i chi ta Voun.tain System. Taff1 di vi.ded t he 

nountair..s into seven physiographic m1i ts or i;roups. '.Eiese groups are: 

Limestone Hills, .ict ita 1.'ountain Group, C6uanah Fountain Group, Ca1·lton 

J.~ountain Group, Ran;e dy l'oun U:ir. Group, De1"ils C.snyon Group , 2nd t r e 

HeaC..qu2rtc:ors t'ountain Group. 

The a rea of t h is r ep ort include s i. 11c Ca.rl ton ?'our::. tain Or o'.lp, 

t:1e southern portion cf t he ,ij_chita !~ounte.in Group, and t he eastern 

portion of V-:e <uaI1ah t 'ountain Group. 

Carl ton }'ou..1tain Group 

TJ:e physiogrc..phy of thi s area is well described by Taff who 

r.ri tes as follows: 

The Carl ton eroup consists cf low ni ou:~ tain s a n d peaks 
which lie betwee:i t be east ends of t he \' 'ic11i ta c:.nd Quana 
Groups and extend eastward to vd.t~in a ~~le of Fort Sill. 
The topo;rapl~ i c features cf t he Carl ton Foun t ains are 
markedly di.fferent fro::i t)1ose of the Viichi ta and Quana 
mountains. The Carlton 1rountains consist of grani te-pcrphyr i es 
ai.1 d old r hyolites, wh ich, ur .. l i ke t~e ;;ranite, break into s r:all 
aneular boulders and frag~cnts upon weatherin&, giving rounded 
a nd conparati vely s:;-1octh topographic f orms. Th e general 
effect is like t hat procuced by a topographically y ou.ng region 

1 Ta_1f, ·t 51 r7 O?• Cl • ' PP· 4-.:J • 

8 
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co::-1pused o'!: hono[c:1eous soft rocks r:our,tai::-is c o-posec o :_· nu...'Tierous r i cf~es 2:10. s purs separate<:: ty V-s:1C:J.ped vnlle:ys. The outline ci' t~1is r r ou:J , as ·hell as oi' its ccnarc;ted - " 
t JJC:ibers, li ke tnc:.t of all the other f~roups cf t".-le ret_.ion , ·was estCJ..::)lis :-:iec. by r-i2rine der,:raciatio::i at a tj_ne T•ncm tl:e Per;~i_an sea stood ui th i . ts s '.·;orcs at tr1E: U.j)prox.Lc-1t" te posi tj on of t :-je 11 Rcd Eeds" a nd porph~/77 contact. ?ro:-:i ne2r t Le c enter of t:m f r C"'.lp an ar;1 pro~jccts s out!.­'\ !2.l' d CJ. :-1d e:1cls in Si t~rial 1.fountain , the highest pe.::..k, r.': ich rices 2tout 200 feet above t~ie plc~iEs . A sinto.le ~::ass of llllls is separated .iron t he :~ai n f; r oup en t 1-ie s outhwestern ~j_ de r.'y <ln inlet oi' t he " Re d Bees" p l<::.in w:1ich extends up t r1c valleys of ;.olf Creelc a nd joins k 1e t .ro c:d upland valley 1"Jetween t:·:e ·~uana ~::id t he ·riic '1i ta 1 ~ountci.ins. Ti1e no st notewcrth;r feat-.ire of t he ·earl ton Fountains is J,~edicine Eluff, at t i1e extre:ne east end , a hout a !:TI.le ~rest of Fort Sill. Here Fed.icine Bluff Creek flows a cainst t he no rth fil .-1e of t he porphyry mountair., ma.kine; perpendicular bluffs 100 to 400 feet hi f h and a.tout half a r.ii.le long . 

·;fi c hi ta !fountain Group 

Co::.c er:-1.in ;:; t lrn 'Ni chi ta i 1ountain Grcup , '.-ie writes : 

'i'i ~e ler&_.est of t h e croups of mountains that compose t !:.e i'iichi ta Ran;.:e is t ne 1)ichi ta ~;roup , frov. whi c h t:1e r c:n:_:e has received its narr:e. It extencs from near the nort~w.-est c or­ner of t:1e Apac he Rescrva t i on nor thwesti<D.rd a1)out 2 ) r.:..-i_les, and co nsists of many r ut:ge ::! and irregular crani te rriountains , the r.:ost pro:.inent of \/rdch are Vaunts Scott and :Raker, near t he southeastern and northwestern ends , respectively . ! 'our.t Sheridan is about 4 wiles v;es t of 15ount Scott. The r{i chita i:roup of nou.ritains is separated f r o::l t he Quana l'ountc:ins on tf1e sou th t>y a wide, pla:inlike valley, which descends with very easy gr ade fror;; I.Fili t.CJ.I';'..:-- Pass , 2 mile s f;ast of Oriana , to ti:e wes tern en.d of t'.1e Carlton ?'ountains, \'ill ere it divides, t~;e ncrt~iern arm passing corfl1 a r ·r &..---ich oi' !- 'c cicine Creek t \efarecn Car l ton l'ountains CL'!d iiount Scott, Tii:1 ile the southern arm. exte nds to t! ,e plains down F.o::rvcr Creek. T.1e sources of ·eest Cache Creek occupy t he western i8lf of t ;ie ,-alley and flow· southward throui;h gorges near tne ri.::cdlc of t he ~~uana 1'ount ains. 

;.,!uanah Hour..tain Gr c:up 

He describes t (1e :.,luanah J.Kount<.:in Grcup, forr:erly spelled 
~uana, as follo;·,-s: 
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'l'. 1e Que..,,;;. '' rmm lit::e t~e 1'i:i..chita , is an elon1;c..tco 
.._, - ' 

col.2_ection ci' __:- r 22:.i te :- .•,.1::.--.tta:i ns a"Kt 101• pec:.ks a"' out 14 rriile s 

in lenct'.1. 1·,~ou,-~1 like t:-i.e l': i c11ita r;-:-oup in c baructer of 
rock a _1d tcpo ~ r<:.TJ!lic fe.sturcs, tl·: e i ndi vid1ial r.!ount<..7.ins are 

l ower , C:. i 1d n0ne of' t ~ e-·: , ~ t :s r""'elieved, rj se f.".Ore tlian 3JO 
f eet a .:ovs t i:.e ; 8ncrc..l leYcl of :.'.-:e plain borC:.erinc t: ~e 

n:ountains upon t he south . The (.iua::i.a croup is separ&ted into 
an ea~t·:.::rn and ,;es tern ;:iart by caps ne2,r t~ :e center, t hrou f:;h 
w'. .. i ch t he three b r c.nc ::..e s of ~:est Cac he Creek .flow. 'f:i.e tr·;,'.) 

J"iesterru-::ost ar.d lar.;est b r c.ncbes cross t:1e :rmuntains in 
narrow a :1d deep Go r r es, v;· :i le t ile other trav·erses an old, 
-nide, <Jnd fla t valley t:nc.t or ii:;.j_nated conten:poraneously with 
the interr..cntane ve:tlle~· waic h lies north of t he Quana Mountains 
a nd with wrd. ch it. is con:;,ected. Eer..:iants of the "Red Peds 11 

conelocie!'ates and red clay deposits 'T.a.~1 yet b e seen in the 
floor of t~is valley. 

T'. <e mountains of the eastern end rise abruptl~r f r om the b ."cad , 

eentl:r rollin c; p1ains of s outhnestern Okla!·107:1a . Yr:e ;;-rea test relief 

of t !_e area is 1 ,340 feet. Vot:.nt Scctt has c..n clevc.ti o!l of 2,480 feet 

e2stern end <:is it leaves Pedici r.c Blu!.'f is a0ot: t l ,lLO feet . Ti1rouch-

o-~ t t :lis are.:. only the upper per t i on cf t!ie hi lls rise above the t alus. 

T!.e hi;S!l.est poir:.t i!! ~.:.he C.:::rlton ~ ·c·untaj.n Group i s Si gri..al ~'ountain 

which is 1, 752 feet above sea level a!1d ab out 500 feet above t he 

surroundin~ area. 

Tne trees are lar;,;ely confi.n c~d to t h e valley s and lower talus 

slo?es 2'!d are ::;tinly jack oaks and cedar, hrnvever , other t:ypes occur. 

Ve cetation 1:as little opportuni t:r to take root in t:1e Carlton ?-'iount<lj_ns 

because t :.1e r ock i s intensely s!rnttered c.:.nd weathers ot:t in s nall ang12-

lar pieces wr1ich ·r.'ash down the slopes quite :r.eacily . T! ie r ocks of t he 

Wichita T'ountain Group on th e scutl:ern portion rreJ.tt1ers into rrn,:!5.11;'1 to 

trees i~c l.1 uu to t~-.e t on of t>.e 
'"': -~ 

' . ... ~ 
fll ..'...LS• 

T:-:erc &r::o exceptions to t !ii s r ule v;~·.i c )1 •·ri ll 2.p?e<!r later . Tne .;uan.s.h 
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hills e.re cor:pose~ of er.s.ni t.e s an,: t.L G low s !-:i.ootb hi.J.ls of po:::--ohyry. 

T~lC slopes c.nd. footh:". lls just nortb 07. ti-ie ~rca descri :·erl in th:i::; tllesj_ s 

are underlain b _.r E;abbro-c.:.northosi te. 

r:J.eva tions a:J.d lwi,__, li ts of all key noints a.re to be found on 

t:1e map incl·Lloe ·:. ·;;j th t his wc rk. 

Pre-Pleistocene Draj l1<l f:._ e 

The prir.:.c:!.pal Dri:::- ?leistocene ~tre 2.::7S flov:·ed to U 1e s c·uthvYest. 'The 

draina~:e pattern wv.s s :ibjecte:l to c~an ;:_-;P.s b;r oYerl oa ded strea:'T.S d.eposi t-
" ing ;,;re.velsc. a'1d as t li e Gradient was lessened t he tl1en existinG valley s 

were filled . T.·1e strea:-1s would te consequent on t..11is topo <:;r aphy. Later 

tbese stream.s were l e t do-v;n upo1: a topography to whic :1 the~{ were un-

ar'jasted. So'!.e c-.f tb e s e later strea;-s revnrte.d to t hei r old c hannels 

but others were 2~le to r,}(]j ntain thei r ne-.'~ courses. 

An exa!r,ple of s -u.ch an unadjusted stream is West Cache Creek 

and its tributarj_es. It would !"1ave t:een s horter for t hj s stream to have 

2} • .L>f• lO.i :r:i.a.11, op. cit., p. 21. 
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.fcllc-,;e d ·..., :-.e i r; tcrio!' tro-u[h sou t heast" .. tird arid joineC. Elue L::eaver Creek 

;:ou21tcir:s . 

Ce oiJ.r Creek i'Mich flows so'.lth an · southeast in the '-"c,unt 

Rcosevcl t area S"\iin r,. s e::ist ar0und t he base of t:1e bill, t her.. to t!1e 

nor ti"Jeast to · 0in •fedi cine Creek . Tee headv1ar d erosion of tld s streaIT! 

is nc r f'ial t:o a s out hea s t drainai::;e . Tnere are other exaTI'.oles in t~1i s 

ge ner.c:l ar ea hut t '. iese two serve to ill ustrate this featur e . 

Fo.:·k of :r~ed I-\:'._ -.-c:-r w:~i ch ciscf:a r-Le j_nto t :'·H:: ,,._ ec~ !~i vor . Tr"c t rii::.utar:1 e s 

are -:.i s uc:ll y : ~ :'..nor :::id j.ntt:rni ttent . C(J;;,ar:che County i s r·lrc:J.ned on t he 

vres t by !lest C<0. che Creelc , Cache Creek ~..rains foe centrc:.l part and F.eaver 

s ou tr1ea.s t . 

r,crther n are a is dr ained by Vedic i11e Creek and its tr:ibu-

t...2.ri es. '1~1e southern t ributa r ie s of' L"e dicine Cr eek in the i'lichi t a 

Hount <lin group head in tr:e Lugert Sr Cin}.t e and flow to tl"1 e north . r :1e 

dra i nace of t he Ca.r lton !fountain g r oup is in Ge neral to t!':e s outhea s t , 

chanD-.nv f r c.·-:! the east to t :w scutheast , a . d .finc:.lly to t'.l.e e c:ut h a s 

on e rr.oves from t he nor t heaster n port·:. on clockfil se to t:1e soutLwester n 

p art. T!1e ~uanah '.fount a i ns c:!'&in to t li e scuth o.nd a li ttlc east of 

s outh . 

Ir0.e t o t' te i:'act t.ha t -;;any of t h e s tree.~:. s arc super in;)Qsed U'.)On 

t he present topocraphy anc t 1;at t heir cour ses are iDJ..riuerrc ed ty j oi .:1tin::; , 
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t:·!e normal raCia tin~ po.ttern of an uplifted area i s disruptc'i and ~odi­

fie d . Eu.,evcr , the hcaC:.;a:r: erosion ::: s ac.··ustinc i tsel: to a rad.ial 

pattern but is i:n.:i."lue!1c;ed l.":·y -1-.he ,l. en~-ral southeast dr·2ic12.r-e 07' tJ;p, 

entire 2.rea . 

creek 1:1as for:-:sd Lt:ke 2..11 s :1} LBk1:i ,Je\] tTohnson, and Ke7,c h L2ke . fr0r:-: 

Ketch Lc:ke it flows e;;.st to s ou t hens t ~ o soutl:. to southwest e.nd follcws 

clo~·e l;-· t l!e CO"."ltact retween t!1e I~v~ e:rt r,rani.te c.!:d C2.T'l ton rh~olj te. 

Tile he a c.1\Yard erosion o.f t)1e preEent strea::~ a re pro c11ci n;_:-

lm;-· d i vi des. Zi. ... :L C:ence 0f piracy ezis ts . 'l'(:e draina. ~' C is lar;::ely con-

s~::all a nd d.u not possess t '1e '1ower to remove c oar·se r.~a:orials. Trrns, 

as t 1ie st:rec::r:s co<~e ;; own f ro:n Vie ;.:ount.&i ns j nto t !1e plains, t h e;y ero r" e 

ard carry out t :-;.e post-igneous r0cks tocether vri th t he fine rri.s.h:rjal de-

rived frc;-i t.~e i gneo'..ls core . In t ni s :na r:-ier tt:e mountains are b einc 

etched in relief .• 

I n earlier literature Hedicine Creek ha s been referre c~ to as 

Jledicine Bluff Creek, or i.ledicir!ehluff Greek. T'ne na'11e Ped.icj.ne Creek 

see171s to prevail in t h e nest recent li ter-ature and r.:ore so on ·the ncr;cst 

topogaphice::.l ::c.ps . In t his t r.e sis i~~ i,.r:Lll r1e ref erred' t:o as 1.redici ~,e 

Creek. Little i~ed.icine creek is a tributary of J .~edicine Creek. These 

creeks have been da":m1ed , fo r ;,1ing Lake Thomas anci Lake Lawtonka, respect­

ively. 
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Talus ano. Poulr:'.er F cJr11"!<.:. t5 ons 

T-: e i .:_:'.·;cc·.::s rocks cf t '·:e e - tire area <:.re joint.er , t Lis 

oi'te:1 . .., spacco ..... e :: s ape rt • 1'!-te resuJ.t in ;: .fra r:.-ie!l.ts of r 0ck 

'lte '-=asc oi' t 1·ese hills 

'f:e -::r;::!.n.i tes are less joint ed c.c1d U-,e <;E-!JeL'al avera ;;c oi' i.he boulders 

sd'fered i.-f;.e least .~ ointi n c. , v;ea.trers cu-:-. Rs cr:ormous boul<iers, s oPle-

ti 'T.e s l CO i'ect lo nl: c-.nd 20 to LC feet t1Ji ck. Here the raj or joint 

plc:i.nes ere spaced fror_ 20 to l CO feet apart. 

1'ne size oi' t he "tuulders :i.s depeP..dent upon t he distance be-

tween jo::.nt planes, a!id t he latter sec1r. s tc he directly proportional 

to t he ~~i z.e of the c :;::vst.als t ha t :ri1ake up t~;.e rock. 1i1e !'ledi um craine d · 

rocks yield ~reat accuJ~ulc:tions of boul ders as e-vi C.e.'.1c e d in the 

Wichita !'ounta.i n Group. T.1e boulC.ers c.:re !'cundeG. by exfoliat:..on. 

T:1e cabbro-anort~1o s i te i s nore susceptible to weatber ine: 

tha~1 t he ~ciCic rocks c.:-.cl it is interestinc to note t:1at r!e C:.:1.cine 

Creek flo-.·;s ra~t ';.;~ly ~outheasv:rar .: th:-ou~h tb.:~ center cf 7,he ,::-al;;J--. r o-

anorthosi te outcrop f vr a r<-i s t~!1ce of a:-·out c2-even ::.ilcs . 'n!e t r ibu-

tc.ries oi' '. ecicir1e Cree:<. en t .!1e ne:rth flm1 southrra.rd over t he Pcrn..i an 

Red l~ecis and t hose to tte scutr1 now northvrai'd c•vcr t he Lut;ert c;ru.ni te . 
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c:re fou:-1c i n r·o2~1 c <.1-!..s , one .;;i le e.:..s t of Centr<:-1 Pea!< , one -!iJc ·.c:·t:. 
f 0 .• .:.: e:cr; ~.:o u-:: ·Lrt _~_ .:·~ , n<-;rt~ ' 0:11 :l 1:c:::t 0: Lc:lrn 'J.r ..... O~:i;.!... J ;·-4 :1 (~ :..:J_o,:·" t.~ ~.0 !: <. J L 1orrc 

base of t he l.,luam.:.h Yountc:.i:-is . .R.e:::-!n2nts of 1.-Le ;:r.:'.vel::; c:rc "l:li te \iic'c--

the suI'!'ou.:-~di:ng :-ock . 'l'he pet bles a:L'e composed r:ost1y of L1J f:'ert 

oi' Carl ton r hyoli t c and r;;ahbro- anorthosi te a lso 

are present . 

A t h.i!! section wc..s Y~ade of a Pleis ·~ocene r :-i;ro l i te nebble 1rnt 

it did ... ,,.,+ 
;.. .. vu di scloce t~.!.E! ·a t~re oi.· t 1•e upper ')Grtion of tl:c Carl ton 

r h;rolite. It is believea. t hc:! t a skdy of t he gravels _:ay rc Yehl t.uff, 

breccia , or ;;lass • .Aporhyoli tes have been reported a nd j t was with 

t his in mind t hat ari analy sis of a rbyoli te grav·el was made . The t:r5 n 

section s hows a typical rhyolite f;'!"oucidTTI.ass which doe s not compare 

l'ii_ th the C&rlton rhyoli te of Si i:;nal }.'ount2.in, t hat is, a breccia ted 

appe2rance duG to a crl1s1:ing and recementa t:!..on Y1~1ile t!1e rock was still 

hot . 'fn.e gravel r hyoli te grouw±uass is a hono.zenous a r,grerc.. te of quartz 

and feldspar .. TiJ.e p i1enoc:::7sts of quartz are clec.r L·u t t he fe l dspar 

cr:,tst2ls a.re ~1.i(; ::ly altered to kaolin.i te and. serici te . 'TI.1e rock is 

U..'li.f or~.ly stc:.d. ne d ty li:r.;ori..i te, ri.1i ch i s conce!l tr.'.'.it.e ci alon<..: tiny 
P • k .1..1ssm-es tr - ve:tsint;: the r oe • Undoubtedly, a detailed stud._v of 

selected pebbles fron t1ie Pleistocene gravel 'b e ds would yield desire.h]e 

u-:.ich corr1p0sc ri t!1e ir;-ncous rocks . Tile f:ea r an sandstone should :10t he 

.. 
r 



10 inc he s •d.ti1 a r;axi:-::c:::: s ::. zc cf J feet . Locally t h ey a re used for 
b~ilciinr_; r· ct.:ycrj al . 

Foffrn =.n 3 states t L&t t h ere is a gr<:vel rj d[~e S('Uthwest of 

Euffalo Gc:p at an elevation cf 1, 760 fe 0t , o.n d also t hat t he hill 

s out hflest bf .:::.S gle 1,:ou.i.1tz.in consists c,f r.ravels 2) 0 feet t~1ick at an 

1 t - f - /r",-' f' t e eva ·ion o ~,b0? ee. frl' , .. 1 t f 1 1:-iese pro:1ar>_y are rer.L'1an s o · a grave 

la~r-er i~1 and arcund t>~e ~cunta.:1. ns . 

Undou'::: tedly t,ie CJ'.'<:.vels or~ .;i na11~.r v-mr e ld •)-:cor t han t :'.'w;y are i..ocay- . tim: r::u.ch ni :::;ber jt ::'..s iifficult to say, tut certci ;117 t l-:ey were aLove l, SO'J feet in the s cuth­
nestcrn :::1ortj on of the rr:ountains , a'2d above 1, 700 feet ::.n t!:..e south cel:trC?..l area. At thj_s r ate of decline t'.-:.eir elevat ion in Blue Eeaver Creek wes t of Carltcn mountain -aou:.::: '~i2.ve ~ cer:. soEiethinr, over 1,550 feet . 

fossils fc-u ~: d in t he GJ'CiVeJ_s prove t~1eir aceh is Pleistocene. 

'.I'.i:e s :noothness, not the r oundness of the [;"ravel:=J indicate that this 

r..ate ric:.l has ·been Via ter worn and that t he e!lvironrnent u..Dder whi ch they 

were foru ed C'iffered frorr~ t hat of toda y . T;1.e i mportance of rouncnes F 

nay b e overemphasized. A boulder m<w require very little transporta tion · 

to teco~~e i- .-_ :-,de ~ . B:; t '.".e nrocess oJ exfolic. t::on, t he t oulders of t he 

3" J ' . , - . • t 1 () n OJ..l .Oo:1, op. C l • P• u . 
Le i~ ,... _u]_ r'l 11 On -!- })e ~ecent 1:'1' n.->-inrrs c·f /·:ioti 1€r Ti'1 i 11i· r, .,....,...OY·'-

• ;.., • lTV u' .: t. · . ! " , J l. .. ·~£ Li . .&....J. •• . • - ..L- ,_. 11 .... ,,,. ' Hea d in the Pleistocene Deposits at Frederick, Oklahona~ Jour. kli.!sl-:inc ton head. Sci., Vol. 9, ~: o. 3 (1929 ) pp. 6(- 63. 



feet . 

Jointing 

to t !1e fir.st, approximatin~: N. 12° E. The t ,.·ird and fourth sets, which 

are not as st::'OTii_' as t.~:.e first hrn, cu.t the f:!..rst and second set at 

.sl.cut 16°. 'l'he f;eneral d:i. rectic;i .for thGse latter are N. J.5° 1:. 
'~ . and 

The dip of t he joints vary fror:i ve:-t:i.c .::l or ...,e2:::-1;.r so to 

JOO to 4o0 to t:tc nort~1 or scuth. Eor:i zo;1tal joint.in" i s :!!ct consis-

tentl;:r presc::-1t er ev:idcnt . 'I'here are oL:c:- sets of joints in t~·d s 

area but they are not constant and ofttii~·es appear r2dial :lr. ~1 .J.tur·e . 

Ths closely spac~d. paralle~L jo:i nts s )101-.11 j_n Pccicine m.n:f:f 

erte::1d. •·; ca.r3._y vertical f:-o:m the top cf t'.'1e bl'.lff to its 1:-.o. sc, a 

distance of al· cut 400 feet . The Carl ton rhyoli te is so intensely 

f!'actu.red t.f:.at there are f;reat areas tn w·~uch a bo ulder as lar{.:e as 

8 to 12 inches i.n diar.:eter a rarity. The joi nti::-ig j _n !~ edicine 

Eluff !:las been referrEd to a s rude columnar jcintin~; . 

A. r,eneralized state!1en t appsars jvsti fied th.:i. t t i1e older the 

rock cf the area t:';e rr:c-re complex t";-:e jointj nf . It is as i.f the 

succeeCi.::.~ rock er:ipl.scerr:en~ have induced jointi;ig i .n all the preceed-

inf: rocks. Yet, the major joi!lt pattern rel& ted to the ororem.c hel t 

predonin2tcs. 
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Fa.ult-inc 

Fove.'."'en t ar'c the o:ncm;-it of c.Jj snlc~ce;»cnt arc C:i l'fi cul t to 

C'et.P.r~,a-· _rie l• ,..._, _; .-,-:r'-·-'-.'OL'.S I~o clcs evCE'p' -t•n"'~'r "'"'eC .:. ~ 1 C ,..,...,,., ~ t -' ODS "~ '' ----n•r - " _ ~ -- J' v <I~;- "'' _,_c:, ~:.L~ .l , 'c.. .L. c.I..<· 

'Ihc h;rpot>esis of pre- Lu,:crt fa~1ltin;; is '.-c: scd upon indirect 

cviceDCG: . T!:e :ault i8 t: sed as an e::-..--plar-ation of how a nedium to 

c oarse c rc.ined rock c::.r:.c an ap! !c.:i :i_ tic porphyri t:i.c reek can occur in 

lar::;c ~lo dies & t or <.:.: ·: r,u t t '.1e sa:.1e elevation . This fu.ult or possihl~r 

a series of f<llll ts is c.iescritec i:n t .1 E: sec t j on on the eu;placer.Jent uf 

Post- Lu g1,rt F 2ul ting 

I t is apparent t h at corisidera~,le mover:.e :: t ha s to.ken pl c:i.ce 

alon e t he joints . t~a:iy of tlle joint faces s how slickensi de~ . The 

move:ne::lt alcn [; any o;ie j oint i s p:-ot-. a1Jly s;;all , an inch more or less . 

Tl-1e total di spla ceme:-it hc:. s been effec ted a l onB tbese planes and t:1e 

1!1..ajor faults. Tile ,joints hz.ve served a s ple.nes of move:l',ent a!1d in 

t:-!i S vrn;;T tJ-,e d.ispl;::cer-:ent :-~as bee!l proportioned to rr.any lines of nove-

m.ent instc<:. d of a ~~ew well define cl faults . 

l<-:r.:;e nor t :·,- south fault fnm d in this area is the one 

luc a tee in t 1:e eastern portj on of ·V;e .;.;uanah FowrLa:i n Gr cup . The 

L:m.lt zone :::. s confined to a 1 ou t J OO ff;s t in widti1 a n.d. st::-j kes e.uproxi-

r;a tel:;.' l ·i . 12° :r.~ . 2 n~.!. ro ur;~i~L:.r par&llels a direction of one of t he r:ajor 

joint s ystel"'.S . Tr:e d.ip a-o"',)ea.r s tc Le verticc.l . The Lorj zontal dis-



"L~J s area. ~~e defile js loc~ted 

be tr;een Cross Ci!id Vcfj:nley J'c::untR.ins. h Y:ater-s!"' .. ec civ-.idc is locatec 

r.i ttent stream i8 a tributary of d<:-st Cache Creek c:.nd t'.1e north flnwini:; 

interr:1i tte:1t stream is a tributar,y of Elue Beaver Creek • 

.An apli tic rock intrudes the ~uanah and Li..:. s ert ;;rani tes alonr: 

t i1eir co ntc.-ct in t nis im.."Tlediate area. fc:ric.l photogrcmhs i 1-;dicate 

t hat t r: :..s a '· lite body is truncate '."~ by thj_s nor-t~i-south fault rut i'~_elt~ 

evidence s~1ows ·t:r1a t the apli te occurs as a narrow band 11et1.,·een tnc 

Lu2ert and Quanah granite on tl:e 1rns t si -Je of the fault . 

If th:'.. s no1·t'.1- south fault is e.J.ter:de:3 to t~i e nortb, striking 

approxi:nately H. 12° E., it would roughly coincide with the hir,h pass 

between !~t . .SLerida..71 and 1..<t. \'fall. A .hypothetical cont:'...rmation of t he 

li:r:i .. e oi' the fault wculd. intersect foe bir; fault :5 .. n the L:..::i1estone ~i-i lls 

to t t.e r:.oi~th where t >.e Carl ton rhyoli te is b roucht up in cont.c:-.c:.. w-: .. th 

t!1e .Arbuckle Lines tone. however, tim extens ion and direction of the 

north- south fm:lt may not h e justified . TiJ.e li::-:e may t:xtend southward, 

but t~1e surfc:.ce m.:.n t.J.e prevents its detection • 

.A.n;.r offsetting cf t:~e Carl ton r hyoli te to t he west o.f Ketch 

Only isolated outcrops of t J-,e rhyoli te 

protr1; C: e above t r,e grc.ve1s . Tt1e Davidson r.icror;rall.i te outcrop in 
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Soc . 3, 17 , ' f' 3 ~: ll . 13 ', j . . . s f3CD B!'<~ ted fr on~ t 11e r::~ c :-o :-rc::.n:.. t.e of - . . , 
Sc~ . ::. t) , ' [' 3 '" ~~ . 13 .. F_!"!r: its ct:. splc.ce::"' c 11t , :.f an.:r, cai: riot 1-·e -· . . 

' 

Ln !mn2:·ed 

fl;./JIS r101~ t.~1 to a 

so:.ith. Talus a~c: re~e:nt s E:-di·:'!:ents l"ave co~leted tho burial cf t he 

contact. 

As in the p:-cviousl;•r C:escribed nortb.-scuth f&ult, a cl..ike- like 

pre t:::-i;.sion cf tne ap:G_ tG :is also truncated. by this propose c1 fault . The 

i~uan.:ih gr .::n:_te a:!.so i s ter:-Jnc. te :l along t h::'..s li;-;e . 

the pres2rice of slickensides , a Ligh d.e c ree c.f :'ruc-:u.ri l1L; , and evi dence 

of a she~r zo:ie, indicat e tb;, e:xi stence of tr.is fc::.ul t. ( 'TT1 • • • 
\ .1. .~;.J. S lS lrl 

soi..1th e.nd ec.st. . 



Tlle ce -tv:c i'm~_l ts , to c~et:·:; r 1ti t h t 1;e ::.!!tr:5 c o. te intrus i ons j_n 
' 

co;:mJ ex . 

fault dips to the s cut.he<:st. 

fnult re::ia:i_ns ess entially horizontE:l. r: oni. c.ctri outcrops 

co12J_r._ be prodr:ced by a horizontal c'1d 2. roi: a~j cnzl r.:mrc:-:ic;i.t: t he area 

to the 1·.:e s t oi' V.e fault ·r·cin,_; t he dov:-nthrown sir'e, tiT'ped to t!1 0 south, 

T'.:e i.'2ul t c".J.sco\'"Grcd en ~ ·/e1sh Fill, t he northPasternr:ost 

'Dw strikP. of this i'aul t 

-i c;, 
-'- ~ Tne dip is <!SSUlX ' d to t e -r.rerti cal .. A lovr 

pacs, heatil;r ccvered h :,r ja.ck oak, serves c.s t he ci 'lriclint: line; or: one 

si-:::'e, th ere j_s a hornblende gro.nite , on -l:..he other a porn '-.y-ry . 

fragne!lts fcund . + h in v1.1.e float ~ear e-1.-:i_dcn ce of t.1:1e 

Strj ated 

pinche s out a g-aj n ::; t t h e ;:::-r ani te c.t Lake Lmrtonka, or do'.?3 it '!--y ~urther 

prolon:<:.. ti on, coinci de y~,_ t :-1 t>: e fc:.,11 t in l' t . S~ierj_dan? T::rn ~aul t in 

1't . £ ie ridc:.n strikes ~~ . 7')0 H., hc: s a V(Tt:i.cal r:ip, anf!. a ''crt:.cnl dis-

is e:~osed i:i .a seri es of t; ravel pi ts located S. E. 1/4 of Sec. 16, 
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oak. T: ie vcr;et 3.t j_on ~sG:nble: s th&t c.-f other loca.tior: s vr'.'1rn· r:: c1i2.t ase 

dikes forr2 s l; c:lllow trench-like deprcs ~ j. or..s by· erosion. J\ diat:ase dike 

w.ss fo'.ln d to li!:e i.:n rd i)J t is ~ao "fr c;,1 the west tut could not be tr.£.ced 

r:' 
p"\.ioto '_T <i n hed t v ~-!o ffrr:c:rr,_,,, -.m s no t f ou.11d i :-1 tl•e field. Ra ti1er it j_s in-

terp:rete -:: as a dia1:: &se ciike cutti rl':- 2lcn ,~ ,che Carlton-Lugert cont..:ict. a nd 

l a ter ·we ci.t~1ered t o fc-rr:. a depr ession. I nC.ir-s ct 12vLicncc s uch as t he ah-

sence oi' t he c "'lLi l ed p 110.se of fo e Lugcrt ~; rani te on co r..tact with t l-ie 

Carlton r '1yo1i te, t he ""eparation of tliese two t odics, a r>d t he •.:n:·esence of 

a diabase dike, r:i z.y sup;')ort Hoffman in cP.lli n g tr:is a fc:.'..11 t. 

In the west ceritrril portion o±' Sec. 22, T. 3 N., R. 13 :·1., a 

diabase dike intrudes t he Carlton rhyolite. It ~eQsures 18 inches 

in thickness. l!nlike !'.iOB t o: · t =1e c:i.ahase dil:es founc , t his r1-i. ke i s 

sinuo'.ls. 'J"'h e intrusion cf t he 0:1 ke hos sc-p:::r;: tcri Fie count:!'.'y 1'Ylck 

in such a iYo.y ti1c.:. t "'.)!'"o .) ec t i.ons cf one side corresDorid t c reen:traiTts on 

t r:e other . Sv:'L r.:e nc e c/: f2u l ti!11'" is :four1d. i n t 1·1e ':liabase dike an n t h e 

d.isplasw::e'1t , a s r-ic'.asu:- ·_d 11;r t'r1e off s e t of f '!e nrojection And reentrants 

in the rh:;oJ.i t e, j_s 18 i.nches. T::e str~ke of tti. e fcr:l :.. t a n:l. t!l e di!rn is 
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P:·o.tt :~i. 11 ·.,·;·.ere t~: G cont.::.c t is z.t l , :):::,,o feet . 

l.:.:.s·::. mltcrop to -;_,_,c c~07-, r>tric. tcd and gr ooved frc:: ;:;m.:.n::.s are n~t fc.r 

l::.nc . Ti:.i s tre:1cr! :.s ea.s-::. of t ne s :~.z.11 intern,_-=..tte~1.t strea!i! v_,ere t he 

e~uosecl . or1 F~ e 

soutrI s :i.ci e o :~· P1·att i:iill. (;n h ie Y1es -Lc.:.:·:1 e:Jd. 01 Pratt Hill t i ie 

rr..i crogranite- rh;yol:i.. tc contact s n.ifts upstreain in such a wc.y to sugges t 

t nat it j_s essentia lly ho r i zonto.l. It is at an e l e Y&tion of l,Loo 

feet . A sh0r·t distc;.nce to t he cast i:t t-he :nor-tbv.estcrn face 0f Pr2t.t 

Hill, t ne conta~t is f ound 100 fe0t above t:~e water line cl' Lake 

Tnomas. '.l'!ie contact can b e followec east'Narci at t'.1e sar.:e elevc:. .:.,ion of 

1, 500 feet until it is faul ter! 0ut. '.i.'.:-~e fail b in Pr~ t t Hill e;.:::.r:ut 

see;i.. 'E1e st.;:- :J.c 't,ure forr:·ed by tt.eso t·;rc fau.lts l·:.:i.s prcduced n s ;;.c..ll 

horst . 

Ot~wr locations W~16re i.:..~l ts -orot a':::ly exist W€re !lo tee ~; ·u.t 

su.:.I'icic :::i~L. evicen;:;e could r,o t Ye 6c,tc.in.ed to defini-Lely esta~li sh t!1e 

.f &ct. 
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Historical Geoloizy-

A resume of the Geolor.y of tlle Y;ichi ta .l.-O'J.ntains is necessary 

as a background for consiciering- the igneous rocks of the Fort Sill 

Reservation. However, all of the rocks mentioned in this section are 

not found in the thesis area. 

Pre-Cambrian Events 

Taylor6 was the first to name ar.d describe the Me€rs quartzite. 

It is present as roof pendants in the gabbros in the northeastern area, 

also in the Lugert granitc in the s. E .. i Sec. 34, T. 4 N., R. lu W. 

The quartzi 've is considered the oldest r·ock in the Ni chi ta Mountain 

System. Taylor r,ave the order of intrusion of the i gr1eous rocks out-

cropping in the ~:ichita 1.fountair; Systcm as gabbro-anorthosite (oldest), 

Headquarters granite, H.eformatory granite, Cold Spririgs granite, Lugert 

granite, Quanah granite, and dike rocks arid quartz veins (younRest). 

Hoffman?, in 1930, subdivided the Lugert and Quanah granite of Taylor 

into the Saddle Mountain, DavidsoL, Carlton, Luger~ and Quanah erano-

phyres, reading from olriest to youngest. 

The igneous rocks comprise a series of pre-Cambrian iL-

trusions beginning with the basic and ending with the acidic. At this 

time the region was a bove sea level and subjected to erosion. The 

erosion continued and it was probably during the Lipalian interval that 

the igneous reeks were unroof ed. 

6Taylor, op. cit., p . 32. 

7., ~f .· t 1.g tlOI I:.lan, op . C l ., p. 4 • 
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Paleoz oic ceposi 7,j_on bcu~n in upper-Ca:111b r~_an c::.nc c ont: rue d 

t h.::·c-:i1_)1 t '.1 e Ordovician neri0d. T'.:ce fi rst r ecord of ccri ved c l<:.:stic 

,. ' • h. .. -i - t ' - d . ,..., k 8 h' . . . seo.i:i!en.T,s i s .::. ..... c.:.sa..L _.._incs one a:i. scovere t-,;;· ,Jee .er \'1 . i c ;i cont.ain s 

fraz;--;ents of t !rn Carlton r nyolite, no t onl.·;' ii-, tbe lower part, hut 

continues up toward the top and on into the Rea f;2n sancs tone . He dates 

this lime stone ;:. s uoper-Cambrian. 1.:0 Dajo:r die.str op hic move ;:1ents ::ere 

recorded . '!'he b asal li:::es tone 2x1d t he Reacan s aridstone lie unc o~1for'.";-

abl;:l on the i ;neous roc~cs ::n the e a stern :part o.f t!1e "'.:1:-i11ritains . The 

se di!'l·.;nts indicate t!'-i~t t he source \'i[ ~ S re C.11ce.d before t ::e close of t '.1 0 

Ordovicia n li:~·e st(>'les a:cc so:;:e Orcovician s:m c.:'ls t on e c cn.for :;a1::.l ;:- ovcrl:i c 

T!:e f~; llc-1:in ;: t2'0le is reproduced. i~ po.rt .from Decker' slO 

ProGress R.eport. 

Overlyin g the Arbuckle Gr cup is foe .Sir.:pson fornation and 

the Viola li:nestone. TI.1e Sirq::ison is exposed in a few· outcrops south 

of Goteb o near Rainy }fountain l.U.ssion. S.f":all out crops of Vjola li~e-

stone hc.ve been described from t h e same area. The Simpson for;".r~tion 

consis ts of li::iestones, pure sandsto:Jes, a;:id green s ~~al es, and in 

8c. E. Decker' npror;ress Repcrt OD the Classificaticn o: t'.1c 
Timbered Hills tin~. Arbuckle Groups of Roe.ks, Arbuckle &i'1.d .lie hi t.:i. 
J!ountains, Okl.ahoma 11 , Okla. Geol . Sur. Circ. 22 (1939 ). 

9c. 3. :uecker and c. A. Herritt, "Physical Cr: aractE.ristics 
of t he Lrbuckle LimcGtone11 , Okla. Geol. Sur., Circ . 15 ( 192S). 

lOc - n k ~ · ~ 1 C~ " f · t· f • .!2. • ..._1ec, er, "Progress .'tepor-c. on 0,1e J_a_ss:;_ J. c2. 10:-i o 
t he 'I'ir:.::ered Sills <::.!1d :1rb"J_c~e Gr c ups of Rocks, Ar buc kl e end t·:ichi ta 
J'ounta:_ns, 0¥-.lahomau, Okla . C!eol. S:ir . Circ. 22 (1939 ). 
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TJ:r:t.L"';' I 

Ferr ·2 ti ons 
anc~ !'Embers 

Hest Sprin.c; 
Creek 

Ki nee lade 

Cool Creek 

Stran·ce 

i{cKenzi e Hill 
J:crichel 
Chi.ipn an F .. anch 

Butterly 

Signal t.' ou..n. tai. n 

Royer 

Fort Sill 

Honey Creek 

Cap 1.'ountain 

Rear:; c.n 

basal limestone 

! '. axi r:a1m 
Thickness 

2)0 

956 

1015 

so 
1019 

1:0.nting 
-

350 

219 

369 

266 

Vvan tinr; 

134 

98 

Description 

l i es tone 
s hal y 

lir~es tone 

lir?estone 
shaly 
sandy 

dolomite 

l imestone 
conc;lomera te 

dolomite 
conr:lorierate 

conglomerate 
lime s tone 

' 1 . ' QO,._Or:JJ_ "Le 

limestone 

lines tone 

coarse li~estone 
glauconitic , 
s i liceous , 
f errw:.:i nous 

ser:d.- dolor:ii. tc 

con.clo:::erate 
arkose 
sandstone 

li ries tone with 
r hyolite frag-
rnents 
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pl2ces it L.es U'lconfo:rrabl~r OE Vw !:.rbuckle Grcup. T1·1 c 7iola l_j_ ""' e-

stone consis ts o!: li:mesto:1es and c l·.erts, 2!:.i lies co'1£'orma:Jl~.' on t he 

Sin-::>son forrr1ation. 

Hear t :ie close ot t he OrdoviciCJ.n period r·road :-eO-on2l warp-

i!1 ', brm1cht western Oklaho:~a above sea level. 'foe uplift v,·a s no t r:;roat 

arHi :-io Great 2:-:-:ount of erosion is r ccorded11 • 

No records o.i· the Silurian , Devonian, 1ic:sissippian, or Lower 

Pennsylvani&n rocks are found in t !1e -,';i chi ta area. However, oil wells 

drilled on t he southern flai:.k of t i1e Anadarko B2sin indicate that these 

rocks pinch out acainst the mountains . 

From mid-Pennsylvanian to t he close of t his period and per-

haps into Pend.an tir::e, Oklahoma was subjected to j_ntense diastrophism . 

Tne Quachi ta, Arbuckle , &!d .acllit& lrou...'!.tains arose . Re[j_ onal warpin g 

tilted the "i1'ichi ta region a little so-uth of west. l.)urin c: Perrnian ti'.>'e 

t he seas were vrldespre~d but shallor.--12 • 

Hoff~a..DlJ ~Tites that: 

'lhe Wichita mou.--itains forr!ed an arch:i.pela go in the early 
Perman sea. 'I'.he:;r were being rapidly reduced «fhile the 
surroundinf; sedimentary deposits were becor::.ing thicker. If 
the late Pcrr_j_a'1 deposits did not conpletely cover the moun­
tains they left very little eA-posed. The level of t he red 
be els today at t he base of the Headquarters J.'ou..ritain Group 
northwest of Granite, if extended southeastv:;ard, would not 
fall s hort more thai1 200 or JOO feet of co:npletely coverinc 
the Wichitas. 

llSiGJ.,e:r Powers, 11 A[.e of Foldin g of t !'le OklahoTiia J.'ountains", 
Bull. Geol. Soc. Amer., Vol. 39, (1925 ). 

12E. B. Branson, "Triassic-Jurassic 'Red Beds' of the Rocky 
Fountain Regionn, jour. Geol. Vol. JS, No. 7 (1927) pp. 607-630. 

13 ~ Hoffnan, op. cit., p. 2d . 



:-cvcJ.u 4..:.:. on. 

DLU"'i.n::; Pleistocene tii.1e t~ 1e [Tmcels f ourn-1 in and around tbe 

mount&ins were deposited. 1his is the only deposition of imuortance 

fror:i the Pcr:;iia.n to t ·1e Present. Ancierson1 4 postulated little erosion 

· of t he i h,1leous rocks since Perr.d_an ti 1:1 e . 

i4 
/>.nC.erson, op. cj_t ., pp. 60-61. 



CHAPTER III 

THE lGNEOUS ROCKS 

Field Occurrence of the I gneous Hocks 

Carlton kounta in Group 

The low !ilOnnt.a ins and peaks which lie between the eastern end 

of t:-Le -~Yichita a nd ~uanah Groups is k'"WWn as the Carl ton li.ountain Gro·cip . 

This latter r;ro:1p cunst:i. tutes the southeastern extremity of the ~-iichi ta 

i.lountain System and is domnantly igneous . Some outcrops of t he Ar~uckle 

limestone are present. In t he Ft. Sill Quarry the beds are essentiall;,r 

· horizontal. The sedim.entaries on the north a nd the south dip away from 

the i gneous core. 

The larger portion of the igneous rock in t'.n.is group is the 

Carlton rhyolite. Since the mountain system has been divided into 

physiographic groups by Taff, 1 it includes an outcrop of Lugert ~ranite 

in t he southwestern portion which is located in Sec. 2, 3, 10, 11, T. 2 N., 

R. 13 W. The Lugert sranite also outcrops along the northern portion 

of t he Carlton Group. The Davidson microgranite outcrops in the northern 

1Taff, op. cit., p. 5h. 

29 
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portion of the Carlton Group. The Davidson nicrogranite outcrops in 

the northern portion and is located in Sec. 13, 14, 23, 24, T. J ti. , 

li. 13 w. 

Three previously UP.mapped outcrops of the Carl ton rhyoli te 

were found. A fault in the northern end of Welsh Hill, Sec. 13, 

T. 3 1~., R. 12 Vi., has brouc;ht rhyoli te up in'..,o contact with the Lugert 

granite. An outcrop of rhyoli te occurs in Sec. 16, T. 3 tJ., R. 12 Y1 . 

on the southeastern nose of k:t. Gu::imins. Another exposure was found 

in Sec. 10, T. 2 N., R. 13 W. on the southwestern nose of Gruber Hill. 

liichi ta !fountain Group 

The larr.est of the physioeraphic di visions is the 'Nichi ta 

Uountain Group which consists of many rugr,ed and irregular granite 

peaks and hills. The most prominent of these are Mount Scott, which is 

near the southeastern end, and ~fouJ1t Baker, which is near the north-

western end. This group is elon~ated in a northwest-southeast direction 

for a distance of about tVw-enty-fi ve miles. The Wichita r;roup is sepa­

rated from the Quana..Yi on the south by a wide plain-like valley which 

continues eastward to the western end cf the Carlton group where it 

divides. The northern end of the valley then passes through Little 

Medicine Creek between the Carlton Mountains and Mount Scott while the 

southern arm extends to the Permian plains dovm Blue Beaver Creek. 

Only the igneous rocks of t~e southeastern portion of the 

i':ichita group are included in t he area of this study. The larger por­

tion of these igneous rocks consists of the Lu~ert e-ranite . The 
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Carlton rhyolite outcrops in Sec. 14, 15, 16, T. 3 N., H. . 13 w. Tr, e 

[)avidson m:icrogranite outcrops in Sec . 14, T. 3 N. , .tt . 13 W. as a small 

south of 1:ount Scott and as aI1 intermittently narrow st!.~ip in 

'ec. 8, 15, 16, 1'7, T. 3 H., R. 13 v-: . A neuly discovered outcron of 

the microgranite was located in t he south central portion of Sec. 1), 

1. 3 N., R. 13 ~ . A small outcrop of pabbro-anorthos ite occurs in a 

saddle in the . northeastern 1U.lls of Central Peak located in Sec. 18 , 

T. 3 N., rt. 13 W. and a gain as the very eastern extremity of the Central 

Area outcroppinp.: in Sec. 24, T. 3 N., R. 14 w. 

Quanah lfountain Group 

The Quanah !.fountain Group is much like the Wichita Mountain 

Group in that it is elongated and extends for a distance of about four­

teen rrdles in the same f.eneral direction. The Quanah group is rourhly 

divided into a we stern and an eastern part by West Cache Creek. The 

eastern half of t.he eastern part of the Quanah group is included in 

this study. 

The outcrops of the igneous rocks in this area are unequally 

divided between the Qu~"lah granite and the Lugert granite, t he latter 

constituting the greater portion. An aplitic body has been injected 

along the Quanc:.h-Lugert contact. An outcrop of t he Carlton rhyolite, 

completely surrounded by Lugert granite, occurs at the intersection of 

Sec. 4, 5, 8 , 9, T. 2 N., R. 13 W. 

The intricate pattern of intrusion, together with considerable 

faulting and subsequent erosion and deposition, have complicated this 

area. 
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Field Description of the Igneous Rocks 

There are ei. r;ht types of igneous rocks in t he Fort Sill 

Reservation area. They are the gabbro-anorthosite, Carlton rhyolite, 

Davidson microgranite, Lugert granite, Quanah grani t e (i;;ranophyres) 2, 

diabase dikes, aplite masses and dikes, and quartz dikes and veins, 

reaJ.inf' from the oldest to t he youngest. 

Gabbro-Anorthcs :L te 

The gabbro-anortho::dte of t he Central Area, Sec. 24, ·r. J N., 

R ; I. ,.,. 
-· ~ f:.' megasqopically, is mediwn to dark gray on fresh surfaces, 

li~ht [~ray to a rust ye llow· er even black on weathered surf aces, medium 

to coarse grained.3, a nd non-porphyritic. Crystals of labradorite, which 

constitute t h8 major mineral of the rock , often obtain a size of 2 cm~. 

in length. Polysynthetic twinning is well developed, and in reflected 

light the labradorite displays a play of colors, especially a deep 

blue. The ferromagnesian minerals are present but are in a minority. 

'"I 

~The term granophyre as a rock name will not be used in this 
thesis as it is believed t hat it overemphasizes t he micropegmatitic 
texture at the eA-pense of other characteristics such as phaneritic and 
aphanitic, porphjrriti.c and non-porphyritic textures. The use of t he 
field terminolos;y aids in the delineation of the various types of rock. 
This is justif:l.ed in t he cha.pt.er on petroc.~aphy. 

Jm, C ~ P ·i;· ~ f l • .c.• • t h • . *' J.ne .• .:....,.-.i; . sys\,em o c_ass1.1.yJ..ng · e grain sizes o ... 
igneous rocks is used in this thesis: less t han 1 mm., fine-grained: 
between 1 and 5 mm., medi1un-p::rained; over 5 m:n., coarse-grained. Cross, 
Iddings, Pirsson, and Washington, 11 The Texture of I gneous Rocks 11

, 

Jour. Geol., Vol. l4 (1906 ), pp. 692-707 . 



The gaobro-anarthosite weathers rno:c-e :i:eadily than the granites 

and, therefore, the hills develop a ~ent1e slope . The colo!' of the 

residual soil is mediuo gray vfith local staininr:s of yellow which make 

a contrast to t he yellow rus t :!'.'Ed of t ::c granites ; a feature v.rhich a:i..ds 

in locatine; the contact even thougn it is covered by residual soil. 

The abrupt change in slope offers further ev:i..dence of the contact. The 

gabbro-anortl~os:S.. te supports abundar1t ve p;e ta ti on whereas the gra..'1i tes 

;n comparison support pla::t life sparingly. 

No sharp and well defined contacts are present in tbi.s area. 

Good co~tacts, however, are found outside the area, for example t hat 

exposed on ~t.. Sheridan, which clearly shows the Lugert Granite to be 

the younger. The (Iabbro-anorthosite takes on a pinkish hue in Sec. 23, 

T. 3 N., R. 14 W., and is cut by thin strincers of apli tic material 

which was injected at the time the granite ca111e in. Orthoclase crystals 

ir..easuring 4 mm. have been developeC. by injection into the gabbro-

anorthosite aloni; the contact of tbe northern arm cf the eastern end of 

the Central Area. 

Deuteric and hydrothe!'m.G...l alteration have been profoundly 

destructive in localized areas. The altered basic reek is so friable 

that entrencr.ments may be dug with a ri.ammer, and masses crumble in the 

hand. 

The last r.eologic study made in tbis area was in 1930. 

Quanah Parker Da~ was b~ilt in 1936 and th8 subsequent filling has 

covered a large portion of the southern arm of the eastern end of t he 

Central Area. Thus, some of the exposures forn.erly available for study 

can no longer oe observed. 



The ga'bbro-anorthosite of t he Central reak Area, Sec. 1:3, 

T. 3 N., R. 13 W. is un:l.formly a medium gray on fresh surface, dark-

brovm to black on weathered surfaces, msd.i\1~ rrrained , and non-po:;:-·p.hyri tic . 

The r.:ineral content is about equally ci \tided between labradori te and t he 

ferromagnesian I!).inerals and magnet.ite . Areal varjations in t .be mineral 

content and texture ca.111ot be determined because the outcrop is smal l. 

Here a p;ain, the susceptibility of the pabbro-anorthosite to 

iWeathering has resulted in a physiographic feature. The rock outcrops 

in the saddle located in the northeastern hills of Central Peak • . The 

area is roughly elliptical in outline, the lon,_; a,-v::is bein s east-west; 

it measures about 500 feet by 200 feet. 

'l'he contact is not exposed. . T!::e O'J.tc!"op area is r;rass covered 

and supports an abunciance of jack oak. Exfoliation is more rapid and 

pronoiL~ced on the gabbro-anorthosite boulders than on the Eranite. 

C~,rst.ala of n:;agnetite stand out in relie f on the weathered surface. The 

depressions have the outlines of old elon~ated labradorite crystals and 

interspaces. 

The gaobro-anort.hosite is cut by tr.in stringers of aplitic 

material but due to the lack of exposed contacts it cannot be definitely 

stated that the stringers are chilled apophyses of Lu. q,ert gr~nite. 

Carlton Rhyolite 

The Carlton rhyolite l"lhere frer;h varies in color from a brick 

red to brown to a light pink, or fro~ a lie-h t gra7 to dark gray. The 

weathered surface 11sually prescnt8 a buff to brorm color. The r '.-1y·oli t e 



has an aphani tic to ver y f ine graine d rrr ouJ1dmass with phenocrysts 0f 

acid feldspars a nd quartz which a re commonly euhedr a l. On t he weathered 

surface t he phenocrysts of auartz r emain clear and sta r..d out ..-hjle the 

orthoclase b l e nds 1rith the color of t he :rock . SoJ1mtine s t he f e.lri.spar 

ho.s become loosened and lost_, or has weathered ou t. Jea vj_n g t he r ock w:i. t h 

a pitted surface. The orthoclase and ovartz of t.t j_mc s a r r-> ir.tcr r.::ro-:;ri .... ....-. 

pegmatitically. The rhyolite is hirh l y j o:i..nted a nd ~veathe7'~> rn1t, a s 

small arn; ular frae;ments, le.s.vin i-; s mGoth :rounded 111 lls. The sm:'1rit .h con-

tour and silhouette of t he hills are f eatures whi ch enaiJle reco~niti c.-n 

of the Carlton r hyolite a.rea from a distance. 

The phenocr-<Jsts make t his r o ck t:r:pe eas il~· ident ifi e d. However, 

there are phases of · the Lu r,:ert [:ran .i_ t t? vi hi ch r;ii13ht. be mis taJ -e:n f 0r the 

rhyoli te on first examination. The Davidson m.i crograni te resernbJ.es t.'.1e 

rhyolite in textcrre and somewhat in color but t he phenocr;ysts are ab-

sent in the raicrograni te. Except. for the few locali zed phases of t he 

Lugert granite, the Davidson microgracite is the only rock of the area 

which approaches the porphyritic rhyolite in appearance. If there is 

an increase in phenoc!'"IJSts, the groundmass becomes coar-ser and. the 

ratio of quartz to orthoclase decreases; the fewer the pbenocrysts, t he 

fir.er the grour.d.J"..ass. The outcrop found on t he northern portion of 

Welsh Hill, Sec. 13, T. 3 !~ ., R. ·12 W. contains nuinerous pbenocrysts in 

a fine grained. ground.mass. At this location the intergrowth of ortho-

clase and quartz is coarse enough to be seen vd. th t he naked eye. In 

this outcrop the phenocrysts weather in relief. The r h:yolite in Sec. 29, 

T. 3 N., R. 13 W., just ~ast r. TJ t ,.. 1 1 " 

01 n.e t.c11 ~1(e , nas a yery fine grai ned 
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ground.mass, anc, on t :1e rock surfaces , t t e plicnocr:Tsts sta1'd oi.it. 

The flov.- st:-Ll~turc f ry .. u"!.d i n t.l-:e :chy ol _i t e ::. s ca -J s e d by l.i.ncar 

para2.lelism of t he feldspar phc<Jocryst.:: an rl t:-1e lJ.rwa:r ::;r:ranr;.::; iri.Ri•t of 

pal flow i~; in an eastrut:;st, dj_rectirm tn1t lccc::l. flows :--; :i.vf' P. v::-i.:-:-i .ct7.r of 
• 

read.in: s. The Si ?;n:LfieaJ1ce o~ the flon lines ~nd their j_rrte1}-r<:>tat. i_on 

is discussed in the emplacer.Jent of the r h:{oli t e . 

The contact of the r hyoli te and t he Quanah e;ran-Lte is obscure 

out the contact of the rhyolite with the L'..lgert gra:!lite is well defined 

in several places., notably in Sec. 15, 22, 23, 25, T. 3 H., 13 w. 

Eeveral places. The def:tr:;;.ctir_n1 h.ao no{-, bee!l as severe as in tr:e r.abbro-

anorthosi te. The rti;roli te h~.s r ec.cted . dif fe!'e:rttl~' , i i,s frain size al.lows 

it to remain a coherent rnm~s after alt,eration. Tl1e r hyolite in Medi-

cine Bluif and on Ut. Hinds show these effects very well. On t he north-

ern face of the 2 luff, t he whole section oi' tlie a3.:tercd r hyol i. te zone 

rr2.y be seer; . The rock ba : cee1·~ altered i n svcb a v1ay t hat ~L'.:- a:;::·pca:rs to 

have teen bleaclied. Tl:is zone .is w.'.::i. ts to l i[;l:.t cray in color wL:Ue 

the surrou.nciin (~ r o.::k is a brick red. The altered r hyoli te dues not 

resist weathering as viell as the surrounding rocK a nd thi~ f actor has 

resulted in a concave dep!'ession with an overhans ing ur;per portion 

where this altered material is actively bein; weathered out. The 

orthoclase pheno~rJsts have been ccmpletGly chanfed t.o kaolin. This 



alteration zone i s closely associated with the quartz and di abase dikes 

. . t• -C' I ' B 11 2 , ll ,... JI at tne June ion O.L .;. . , • 11 a.no "· • .u. 1t 3. The zone on hit . Hi nds is 

also a light gray. The orthoclase phenoC!'"'J Sts have been h i ghl y altered, 

producing cavities which are lined with megascopic euhedral crystals of 

quartz or muscovite or both. 

Diabase dikes are common in the rhyolite, while aplite dikes 

are rare. 

Davidson ilicrogranite 

The Davidson :m.icrocranite is medium to dark e;ray, or, pink 

to light red on fresh surfaces. It is buff to dark gray or dull red 

on weathered surfaces. The texture is aphanitic to very fine grained 

and non-porphyritic. Locally the rock t as a ba11din r_; and on a weathered 

surface this lamination stands out in relief. Megascopically, it -r,,ay 

easily be mistaken for a rnet.ai'llorphosed rock. Microscopically, the 

banding can be determined. Field relations show the rock to be o:: 

igneous origin. An outcrop of this rock south of Mt. Scott was rras-

named the Meers quartzite by Taylor4. It was later classified as 

igneous rock by Hoffman5 1\Tith which conclusion the writer concurs. 

The microgranite has been highly jointed and weathers out as 

small angular fragments. In Sec. 14, T. 3 N. ·, R. 13 W., a quarry has 

been blasted into a small hill of the microgranite and the material is 

~aylor, op. cit. 

5Hoffman, op. cit. 



used for rraYc::.. , re ~ui r· nrr Yery li~tle crushing f or t bc.t pur pose . It 

cccun:. at c:.boi~t t .:c s ai:'.e cl ,rc:i ticns a nd topcr,::-aphica l l ;{ occupies t l io 

lower l eve le • 

A !1DW ot t crop ..1. ound in cc. 15, T. 3 !~ ., h . 13 IV .. , is typical 

· n&vidson cicrag-ranite. I:. is in contact v:ith t he Carlton r hyolite and 

~.. 1 gert r-l"a!ll· .._e 'I"_r·.·e color 01_f' -1-.1'1e ,...-o n~- ~ .i-· • • ~ uue iU o• I.. • - - frl. U ur...ass 01 l.-n e ITl.lCrograni·ve 

is identical with that of the Carlton rhyolite which bounds the outcrop 

on the west, north, and east. The only difference here is that the 

rhyolite carries phenocrysts of quartz and orthoclase whereas they are 

absent in the micrograr1i. te . 

Contacts are for t he most part obscure but the bluff carved in 

Pratt Eill by Lit tle 1i.edicine Creek has bared the contact between the 

tlicrograni te and the r t1yo l i te. Inclusions of the rhyoli te were found 

in the r..icrocrc..r; -i te and al[:" o veirue ts of t he latter cut the rhyoli te . 

~1st r.est of Fratt Hill t he L'Uccrt rranite ccnt~cts the ~.icrogranite 

and .the rhyolite.. It is here t hat apophyses of the granite were found 

in the ci cro granite . 
. 

The laminations of the Davidson microrranite are flOY: lines 

which have beco::::e more evident by differential weathering. Their 

general strike is eant-w·est and they have an average dip of about 50 

degrees to the north . The lines are very fine and number about 30 to 

the inch. Crenulations and minute folds of the flow lines are comparable 

to a feature developed by contemporaneous deformation in shales or to 

plastic flowage in metamorphosed sediments. 

The elon>-ate outcrop just south and east of I.1t. Roosevelt, 
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~nd ~~kt cont.act is rh fficU:t to lcca:,e bE:;:;c.:.:..se tr..::: grani·:::,e h~s a 

chilled oorC.er at the cont.act. i~pophyses o~ t ue 1'.lgert grani 1-t: are 

..:·ou."ld in the Davidson raicrograni te, t he:rc.fore , 'the r.::d mic:ror;ranit,e 

is older. 'l'ne e:-~posure ru0<::.sures approximately 50 feet thick at a maxi-

mum s.nd thlns to 5 :;_'eet at t(,e ea0 te:..~n end o~· t i:e outc:rop. 'i'he illic.ro-

grc.n:i.te overlies tl",e Cc;.:r:.to:;; r r1y G:::..:i.tc ar.tu is highly brocc:iateJ. ~11st 

a.cove t:1e co~t.act v~"ith the un.der:.y:i.n6 rhyolite. 

Lugert Granite 

The Lugert r;rani te is dominantly a pir1k to red color on fresh 

surfaces and a dull reddish brown to l ight gray on weathered surfaces. 

The grain size varies from 1 to 5 milli:neters, t he extreme l:i.r.tlts fo r 

the t1edi'El grained classification . The rock exh:.bits a faint por-

phyritic ap:Pearance which i s not a l ways perce;>tible . The porpllyritic 

texture is related to t!le quartz intergrowths. The "phenocrysts" are 

contrasted on weathered surfaces and is exemplified on Davidson Bill, 

N. E. 1/4, Sec. 19, T. 3 N., R. 13 W. However, lar~e areas are exposed 

in wbich the porphyritic texture is not evident. Microscopically, t he 

texture is more clearly defined. Sometimes the crystals of orthoclase 



or perthite weather out and the surface of t he r ock becomes pitted. I r. 

this case the cavity ha.s tlle sl;ape o.i' tt.0 cr;ystal vrh ich v.'aS d:i.sso1ved . 

The term Lue;ert granite i:; here USt" d for th-;: rccY.s referrt; d 

to by '.I'aylor
6 

by t.hat name. His t;ype was taken from '.;he vicinity of 

Lugert; Oklaboma . The so-called Lugert grar~t,e of this thesj_s a.rE'a 

is well represente.d by the ruck in r.:t . Scott, Sec. 11, T. J N., R. l3 W, 

however, this rock contains a higlwr per cent of hornblende th.an does 

the same rock at othf;r locations. I f the cran2--:,G of Mt . Scott is cc.n-

sidered the t:irpe f or thl~; eastern area, then it rencrublcs in r.uny 

spects the Luge1·t r;ra nite of t he wer;tern c:.:-e.:t, ;vet, ttsre .'.lre 30;;,e 

differences. The questi c:in a:rj_ses as to the validity of c0rrela tint; 

these two r.rani tes across tbs interven::;.n; dictance cf .35 ::niles wh:i.ch 

has not been studied in detail. Sufficient data are not avail.c.ble at 

th i s tin1e for definite correlation. 

'fhe granite of tit . Scott contains nUDerous small dark nasses 

which are segregations of hornblende, some of which have sharp bortier 

lines Ylhile others have merely a shadowy outli!1e. The presence of these 

femic concentrations may not be restricted to this one outcrop. The 

road cut that extends to the top of Mt. Scott has exposed fresh sur-

faces from the top to the botton, allov.ri.ng the dark masses to be easily 

noticed. These segregations may be widespread but are not noticeable 

on weathered surfaces. Llicroscopically, the segregations do not show 

6 
Taylor, op. cit., p. 60. 
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1:&3 a low contc::nt o:':: dark rainc:cals, orthoclase being the mai.n mineral. 

The Lugert granite of the scutheastcrn portion of the Quanah Mountain 

Group is rather uniform and resembles the gr·anite of Mt. Scott. A 

difference is that it lacks segregations and has a tendency to become 

aplitic. These examples serve to illustrate the diversity found to 

exist in the Lu~ert granite. The greatest deviation is textural, but 

a variation in the type of feldspar a;."1d in the aw.::nmt and ma.r...ner of · 

aggregation of the ferromagnesian z.r:inerals also is noted. 

mlhe - t . t . . i. t• 'oiii·. +.i,.; <':; phac::e -i s conf1· ned 
J..U§;e:r' t;ran::;. e J..S ir.iaro.:L l.C ...... - vl w.~ ~ ~ -

to one outc::.'op. 

.a. 14 w. and Sec. 

It 

, 
..!.' 

occurs 

T. 2 N., 

the outcrop located in Sec. 36, T. 3 

fL. , I. ' ~ 
.1.4 11 • The cavities, which average 

eight millimeters in d.iamet,er, are lined with euhed.ral crystals of 

quartz v~hich terminate a gainst the wall. In many cases the quartz 



crystals are veneered by limonite which represents the last staoe of ,_ 

deposition in the cavity . The granite which contains tt1e cavities 

weather into boulders similar to the exposure on t.'.t. Scott. The rock 

is highly granophyric. Some of the granite mapped as Quanah also con-

ta.ins miaroli tic cavities• 

The Luc:ert gra..T'li t.e l1as a chilled marginal phase at its con-

tacts with the Carlton rhyolite and Quanah granite. At these coni.,acts, 

the granite is apli tic and highly granophyric. This is shown in the 

N. W. 1/4 Sec. 9, T. 2 N., 1' . 13 ff., where the Lue;ert e:rani te grades 

from a chilled aplitic phase at the contact with the Carlton rhyolite 

to the med.iu..'!l grained granite across a contact zone that measures about 

five feet in thickness. The contact in Sec. 23, T. 3 N., R. 13 w., 

between the Lugert granite and the Carlton rhyolite is sharp and well 

defined but the contrast is not great. The chilled zone measures about 

two feet in thickness, but in other places, as in Sec. 24, T. 3 N., 

R. 13 w., the zone is quite thick. As one approaches the contact from 

Davidson Hill going toward Pratt Hill, the granite f<Tades from a medium 

grained rock, whose crystals averase 3 mm., to a fine grained rock. 

The crystals of this quick-cooled phase average 1 mm. and the rock be-

cor.1es granophyric. Another fine grained contact phase occurs on the 

th C S l f, T' 3 1i R 12 \-i . Chilled sou eastern nose of Mt. UTilll'ins, ec. o, • · ., • 

phases were not found in Sec. 15, 16, T. 3 N., R. 13 w., but here the 

contact appears to have been forced apart some 2 to J feet. A weathered 

diabase dike 2 or 3 feet wide has been intruded between the two rocks. 

As previously pointed out, Hoffman postulated a fault at this location. 
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The absence of t he chilled phase of the L'.lgcrt granite may be inG.irect 

evidence of a fault. 

It may be stated generally that the Lugert granite has under­

gone a chilling at the contact with the older rocks of this area, not­

ably the Davidson microgranite, the Carlton rhyolite, and the gabbro­

anorthosi te. In most instances where the contact could be observed 

between the Lugert granite and other rocks, the granite became finer­

grained and the quartz content increased in the contact zone. 

The textural change noted in the gr&nite, that is, the de­

crease in grain size and the increase in the granophyric texture when 

approaching a contact, led to the discovery cf two previously undescrihed 

outcrops of the Carlton rhyoli te. 

Many textural variations in the Lugert granite were found du.r­

ing this work. The writer believes that this variation may be related 

to the proximity of the contact w·ith the underly i ng rhyolite or gabbro­

anorthosi te floor. 

Hydrothermal alteration in the Lugert granite is not as p~o­

found as it is on the older rocks. 

Diabase and aplite dikes are comm.on in the Lugert granite. 

Quartz veins are numerous and are found throughout this granite. 

Quanah Granite 

The Quanah granite is light tan to li~ht pink on fresh 

surfaces, rust yellow to light brmm on weathered surfaces, medium to 

coarse grained, with phases which become porphyritic. Acid feldspars 



and quartz are the dominant rock minerals, d..l:.d the conten t of ferro-

magnesian mi_""ler.:.ls is low. Riebecki te is present, and in some s peci-

mens becomes a~ high as five ptr cer:t, the o.-v-erc..ge being less than CtT!e 

per cent. The g-.canophyric texture is present in the porphyritic pt ase 

but is of cinor im9ortance in the riebecld. te variety. · The p-ea ter por-

tion of the eastern quar·te1· of the Q. uana.~1 I~fountain Group is COIJ;iosed of 

Lut:;ert granite which is inediru:1 g~ained but tends to be fine grained. 

The Qu~nah grzrrl te becoL~S medium grained but the granite of this tex-

ture forms only a small portion of the total outcrop. The cont.act 

between the Lugert and the Quanah granites :is' accentuated b~r their 

t . ... . -1- t' . 'T'h ,.. h . .j ' , _ .... respec i ve reac uions vO r:ea ner.lnp,. -· e .... $uana grani t~e wea;-.oers ou i., 

as large boulders, whereas the 1'.lgert Granite, being finer grained, 

weathers out in E:maller sizes which a.re re::noved more quickly:. Thus, 

the Quanah granite is commonly at a fl.igher elevation at the contact 

zone and serves as the source for the talus which covers the actual 

contact. A defi!ll te exposed contact between the Quanah granite and 

the 1ugert granite was not found in this c:rea. 

Weathering has affected the Quanah granite differently in 

various outc~ops and in acc~rdance with the textural features. That 

portion whict is equig:-am.:.lar beco:ues friable after partial disintegra-

tion and the rock minerals are easily separated. However, weathering 

may not be the only factor involved because in these outcrops where the 

rock is friable, an increase in riebeckite or ferromagnesian minerals 

· .._ ~ h t' of the ls noted. The hydrothermal alteration resulting av ..:., e J.De 

introduction of the riebecki te ma., be the controlling factor. 



l r' 
!.j . .:;> 

Tt.e pc:-phyrltic phase;, i s ::ot fria;:; J e l ihe tte E:{'J.i[rar·..:la:-

r ock nor doe5 it co:r.taLri as rm..1.ch ferrorria ~nE·sia.n minerals . rri.... r- t _ .. ,e p .. .::nocrys s 

0-; 1~elrisp-'='1·· mea3ure a :-.a:xirr;t=..:i: o_f 1:1 ."',.rr, . " · .. 1t t_'.-::o.. -"art" r · '-- t t' 
• ~ _ ~ - ... ~ · ·~· '1."' '-' . ·errc.ins &Jo·.:, .. e 

weathering has not pa.etrateci the porphyritic rock as de(,ply as t :ie 

equigranula1· g.r·ani te. 

f::y_f' ..... li.· ~t-ion '-.ic.c-; r"1u""'dec.~ the 1· oulder"'" • r-' 1 .1. 

-~ ~ - - 1 ... ~ '"'.. · ... . ....: .:, , o. lu arge arc:c..s on S:.,eep 

hills are barren of talus where slab.s t.;:;.ve peeled off and slid down t he 

relatively smooth slopes. The :;;iuanah granite of this area supports a 

gror1tt of smaJ..l trees .. and sr.rubs w?ie:r·eas the Lu€ert grc.r:ii.re i s r elative-

l;r barren. Th.is feature is due t.o t hE: d.i.ffe rGnce .s in 1~·eatherir:g . The 

topographical map wbich is included in this thesis is taken from a 

rccer~t arrr.y rr.c:.p. The RiB.f- 2hows the vegetatior; and this fE:a.tu.re partially 

outlines the c.ontact between the d·! f'ferent rocks of t!1is a:!'e&. 

The rock w£1ich has just been d.escri':Jed. dif .fE-::rs somewhat from 

the Qaanah granite as described in the li tera tu:re. The ~ua.:-iah gra.ni te 

has not been described in de to.il for this area. Ta.ff 7 did not distir..-

guish the Qu.a.na b granite c:.nd Tay l:::ir8, who named the grarri. te, dJd not 

. ' . t " -::J n;:> 9 ' . b d +h. . +e 
inmca e its presence in tt.is area. nOL man c.esc:ri e " 1s grani .J 

but his dt;scription is applicE..ble to the gra.rJ. tes of Q-,i.c.nah ~ountain. 

7'l'aff, op. cit. 

8 Taylor, op. cit. 

9Hoffman, op. cit. 



TJ1e variances of the porphyritic and i;ranophyric texture, miaroli tic 

cavities, and the grain sizes have not been mentioned. The Granite 

resembles the Lue;ert granite in rr.any wa:y s , however, it contains me di u..r:: 

to coarse quartz grains which are not so prevalent in t he Lugert ~ranite . 

The Quanah granite is the coarser grained rock 9 

It is, therefore, with reservations that this granite and 

granite-porphJT'J is called Quanah granite. A detailed geologic study 

of the adjacent area to the west will affirm or disprove the supposition 

that this rock is the Quanah granite. 

The c1 .ie. b.;.~e red: :i.s da:r}r, ::.ied:.1m or dark gray, or creeni sh 

to black w:l t h ~ baGalt.jc c:~sr-~ct. Thi: : .e::zturs 0f tl-::_s ::'.'oc~. :i:> den~-= to 

It is ccmposed chiefly cf ferrornagncsian minc::a.ls c.nd. basic feldGp:lrs. 

The dikes weat.ht::r. easilv and cften .s.rf3 fou.nd to influence the conrse 
" 

of small strean:: trihut,,ar1es or to fcrl!I. small trench-like channels a.cress 

the country rock. Someti;:ies tl1e presence of a dike is ir;dicated by a 

11 r.tr1·.,..,_" of a.1··u"'"·-'"'nt .~_, ::"5,c, or s.,.,~.,., l·~,.v- c1al.r on -n ~the.,..,,rise "bar:cen - ~· -• >---= :-.i. ~ . , .•c:.L.L.L .,a.~·- .-. c;:, v · - ., .,_._ · 

slope. Since t.tese dJ.ke::.: "':.reather o'...:t more rz.picay tha.:.1 i..i1E:· co-.mtry 

rock, the talus generally covers the evidence of their existence. The 

prospect pi.ts a.rid road cuts have revealed many diabase dikes which 

otherwise would have remained unnoticed. Some of the pits and cuts 

show dikes whi~h are not fou~d to outcrop on the surface. The ~' Lda-

loidal diabase dikes are described in the ch.apt.Gr on petrography • 
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'l!~e c:.;·l..i. te occurs as sniall d.ilcts as a l<ir;;c;. sc:.'::ii.-c..ikc 

like r.iass. The ~m.s.ll dikes h.::.ve a light fle .... ·"1.1". o'~ ·1 i· ~i...t '-. re· 'Y 1 
.. - i,l• ~ ,.,.z co er. 

lfugascopicalJ.:; the.se dikE:s have li ttlc or 1:0 fcrrcmat,11esi.::r1 n:J...:-icralo, 

be inf co::ipost;d mostly of i'eldspars and quartz. 'fhe <ipli te di~cs ~:re 

more noticeable on a barre:n slope since their color blends with tr,6 

ac:i..dic rocks c.nd the talus and bouldc:ts hide :.11eir preseDco. '1'he 

c.plite dikes <lo not weather out lil::c tho diabase nor do -;;hey appear to 

be as mu;ierous • 

.. ,.. ~ ,. "' co'' -re,.,. ·: -1..- rl C1.t t L • L, .; v ... \,;; ._, lil'.:e in f orr.1 . It :~~s a 

gralned. A felsiUc apopnyses Irom thi;;; mass intri.:clt:s the Q~ah 

gran·\ ·te S0 c ~1 2 rp 3 'i' P 13 T i· n t>-•.. "" fc~n of" a ,...,_-'-. 1.11.-e -..·r-.i· ch °'S 
... , ,.... • .;; , .._ • l. • , ... ~. n • , • •· ~ .._ ... "' .... •• -'-

twenty-five. feet ~id~ and. can be traced fer about 1 1 000 yards. In t he 

central. port.ion of the large aplitie body and at lower level!J, as ex-

po:;ed in valley cu~..:.s, tha rock becomes fine grained and ~s co;:ipa;.~aole 

wlth the iiner phases of tl:e Lug,ert grai;.ito. 

The aplite breaks into small angalar frag::rients nplYti -weathering 

"1 1--~ c'1 · t' · 1 +h ,. u".•ss"r: o f' th~ T.:ur;:cr-1-v and 
•· u..i.. l gi vc s · ne i;,opograp 1y a smoo., .1. or:.n. JJUd. ... - - - - t, 

~u.anah gran.i t,es are i~cluC.ed in the apli te. The coarser gr3.ined reeks 

are · · · - ·_,} tl lite · r.;a.' or-c"r -• s "asses 
IL.ore re sis tam:, to w-ea t1~er::..n6 t. ian 1e ap i:1 , - .... "" .. 



The lS parti<:.lly tru~cated :.-:,~ .:... no'r°t·-.- -=·•··, .. + 1~ f' ..,u1 t ..._ .. !. VIJ\.6'-"•1. -u. ~ , 

Sec. J~, T. J n. 13 -;.j '-·e a..- -..L. ; - ~ ,.,, 
. 'Ji. }J -L. v ...... tc th~ ·tl-J.s .f.:i.ul~ is 

or .. t as the 00~1e s ir; :.c cc~1tact ~:-:!.. t l1 t he 

t .ian t.he ·~·.i.a:1.1t r:;ran-

The qu.a:-t{:; dil:20 and veins a:;\ doacribc.d .:.n t ::w ::ha:pter per-

tainin~ to p e tz-ogra.phy . 

ial ori. t1°,~ -'-···,,-1- - r t h -=> ~ - · --sp r" .,, ... p~ 7.3 shmr tbat -q·.:artz ci.ikes ar.tl 7Sins 
.1. ~ -...H.i .ili.11 ~ ·..JJ.. _,.'-' !J.1. U1.. V \.IV - v _ 

were encouni112:rE:d.. 
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TABI2 2 

DENSITIES OF 1'HE VA..11.ICUS ROCJ: TYPI<..s 

Central Peak Area 

Carlton fL1yolite 

Davidson M.icrogranite 

Quanah Granite 

Lugert Granite 

Diabase Dikes 

amygdaloidal 
nci:.-c.!.IJY gdaloidd 

iiplite Dikou 

( 1 \ 
-'-J 

3 l),~t.-V_ • ._..,,I'\ 

2.57 

2.59 

2.57 

2.63 

2.65 

,.., i-' !.. 
t:... • •• AJ 

( L'";' 
\ I 

2.516-2. 809 

2 ·' .516-2. 809 

1. lc-neoU"' i.- ~ol···-~ o"' ~'-1e eas"' "', -'"' i;,..; ~-:,..,-'. .;.,, :ri,.,.,...,+-., ; "'~ [°' ..., - 11L.'-'.l .L l ,..1 V\.:,il. .t..L U...l..'-.t.L.!- ~ ...w._..........,.J..~-Ji..V • 

2. From the latest edition of Viashi.I1gton' s "Chemical Analyses of 
Ign.t:;ous Rocks" P:rc.:·. :?aper 97 , U. S. c.~so~. S'..1.r-te.7, 1917 , :i.::.sti.l1e 

the specific ~rav1ties of rock types. 
ir ~· n /4 per cent labr.a~ori te 

~·~- 51 per cent l.a.bradori te, JO per cent augite , 5 percent magnetite 
.. -.de I 1:0:-.";-"c fl"T•.., <- ,~ . ri V'; + '• ~- i !1'"'"'" {· i .... ·~ ".l -:.1d ~l''"- ,..,., .., .:...i te ~- o·-'<J. 1...l"C"-.:. :..i...vJ ... .uz.c,.;. .......... v-V'".- ~- ... -~ 



CriAPT~i IV 

PETRCGR.J\PHY 

a.r;es, t he oldest being consicered first. The procccvre used in des-

cribing t he rocks will be to quote tr!e latest dc:scriptior,R 2.S found 

in the li -r,erature, 2-nd t hen to f:nlcr ;~.e U~)OD ti!E:se w:. -t:1 tl.c:. infor :-•ation 

'l·_tl "' _ ..... OC 1KS ;.iy~e r.1ay.' .•. r_·,· "'C ~-·. ~ •. to Joi..al'"\~ sen 1 S "' - - _ , c. 'C01 C:.l . : , 1; . ,_' , 

clas5ificat:Lonl . T:~:.s cla.ssific a tion is used for t :1ree reasons: It 

of t:ie itic~lita 1'.~ountains , by Scu113 to classify t:.ie j_gneous rocks of 

t be Grani te-Lu['.ert area of lhe 1~ic li i ta i'm.mtaj_ns; the Johannsen classi-

fic&.tion is ~d.neralor;i cal, quantitative , and modal, all desirable 

qualities; and a u.rrii'orn classification will facilj_ tate correlation of 

t.1-ie igneous rocks of the Wichita Fow'l.tain System. 

The acidic igneous rocks of this area rrere labelled granites 

and r hyoli tes by Taff and 'l'c.ylor E~nd 1=, t cr rela"beled Granophy--res by 

lA. Jol~annsen, A Descriptive Petrc t;;Ta!)~y of the I gneous 
Rocks, ( Chicaco Un:Lvcrsi t:- Press, 1931) 

2 
Hoffna:l, OD . cit. 

3Scull, op. cit. 
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i{off;;:a.n. 1~ m r:icc.nin:; of t :!e te-r:-n. ,.,..,...,r1oph',.,.. 
- - G .... cc. J ~ e 2nd its origi n thus re-

quires speci2l co~sic.eration. 

TL.e gro.nophyric text~e as observed in the igneous rocks of 

th]_·s ""rea has been deuter~cally ir.1troa'ucea',. "r H I 1 4 d' · 
• u 

- _ -" ~n ,ar(er s iscussion of 

t he (;ranophyres in Strath ( Syke) no disti nction wc.s made whether t:
1
e 

eranoph~.rric texture was priY.iary or secondary, however, Geikie ' 5 5 

statementtr •••• sa;ne acid mafi:a as that which fir.st supplied the 

general bo a;y·· of granophyre 11 is interpreted t hat the cranophyric texture 

we.s present a_t er before the tirr.e of e::rrplaceme'1t. Geikie furtter states 

that 11 the acid rock,, though styled granophyre, beloncs to a erani toid 

variet~::· •• 11 If the rock has been el.lplaced C.!1d the gra.l!ophyr i c texture 

i!1duced by a contir:uation of nac:nati8 processes, then tl"le granophyric 

texture has been deuterically introduced. Se·.:.'..erholr:i6 defines 11 deuter:i c 11 

as r:ctasor:iatic chc'..1.nges as those that have taken place as a. result of 

t he direct continuation of t::e consolidation of the !7lC3.&:a of t he rock 

itself. Ti:ms, "the :r.1etaso;natic changes caused by solutions given off 

for tte same Dagma fror:i r-.-rhich t he rock itself crystallized, which 

percola.ted. througt t he alread;y· solid (or alnost solid) but still hot 

rock, should be· called deuteric". 

(1896 ). 
4Alfred Harker, "Geol. Soc. London. Quart. Jour 11 • Vol. 52 

5.A. Geikie, The Tertiar:;· Basalt-Plateaux of Forth-Western 

Eirope 11
, G€ol. Soc. London, Quart. Jour. Vcl. 52 (1895), PP·· 331-402. 

6 
J. J. Sederholn, "On Synantetic r.:inerals and Rel2teci Phenom­

ena", Bull. c:!e la Conn. Geol. de Finlande, No. 48, (1916), PP• 141-142. 
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Cole n~},-7 s te. tes th:... t: 

D::.rir..'; t !-i c co:'.'1.sol j_ d<'< tion c f plutoni c :Dcks especially, 
t t.e .r!lincralizers operate to e ffect c ! 1 <J.n;~e s in SCJ:"lG of t he 
alrt-o &dj- fc r :·1cd r::ine rals, a·nd • • • • Freque ntl,r tr~c end-p1~<::. s c 
..--~oc'uc+.,, " ~ t ~ r: 1 - -..L1~ "+ 0 ,., +r- · ' 1 ., • .f' ld t->J. · · i.,"'' 'iu<.J.r z o. 1c v.. , J..""' ' Dede., c.n:.c t. le ear..L:.er J. e_ spcir~;, 

convertLl(_ earlier orthoclase into a cert c· I "injectec~ 
pertni te" , • • • • 

All sta L~es of :flood.in'._·. w-:__ t h th. e e:-,d- ccnsolj c.:i ti on , :::'(,; I'C 

siliceous , aqueo-ii;neous c on centra tior1.- ·1rc d Jct n ay 'h e seen, 
the ,-.a..'tir.:mm. effects procuc:l n s; t :-ie so-co.lled " r.ii crop e c;r:•a t:i tcs 11 

vfriich a:-e esse!1tiall y -~.'"1e consoli C.c::t eC. "concentrc: tes 11 t'.lcn­
selves •••• t he 11 acid 11 differentiate of t h e; ;;-io:re r..as i c 
portions of the Ii:a gil1a . 

Tbe deu.ter ic alterations r-;1':i c h are c:oine on in an i[necus 

bocy uhen it ::~s &lmost c r:y-stallized would b e ;-:ore p Tofcund t ' .an in a 

body wLich Ti le pass& t;En·nws oi' t l. e c r y stallize<l 

rock lto·J.lci be r e stricted c;r:, C:: tLe c~ eti.tcricG2..l:r i nc:uc ed r~ranoph:yric tex-

,,, 
J. :;e in~~ers;J.sces of a n.:rrtially cry s tallized body 

<>ould alloi·r ;;reater frE:c~o ::: fc;r t he percolc::i.j_on of frte n inerc.i. lizers. 

This ·would result in a more or less u!:ifor rn occurrence of a granophyri c 

texture t i1rciu ghout ...... :1e hypa.bfss a l rock. J\ unifor:-;1 occurrence of the 

granophyric texture does not occur in the tii c hi ta l'olh"'l tain Syste7'1. 

Scull 8 notes its complete ai:: sence in var:i.ous pcJ.rts of foe Lu r:;crt gr<::.ni te. 

It is the belief of the wTi t er t h a. t the metasoma tic c he.n i;:es which i n-

duced t he ~~r2noph;y--ric texture i n t.hi s c.rea Vi C::t G C)f a d.eu tcric n~ t.· -' e: . 

So:;:ie of tte c han ges appear t o be .later than c.euteric, nar:ely t!1ose 

p:::-o C.i:ced \ycroth er:-·ally , Lut to distinzuish -:r: et1·,-,·:cn -:hese two t~rpes of 

7n. J. Colon7, 11 T-10 Final ConsoliC:ation P.1cno?ena in t he 
Crystallizat~. on of Ir,nec·:.ls Ro.:::1: 11 , Jcur . Geol., Vol. 31 (1923) pp. 169-178. 

8scull, op. cjt ., P• J...l . 
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1" 
Hoif:-.2n ..... ..: descrH;c:s t i,c cabcro-ancrthosi te of t he Centrc.l 

.Arca as follows: 

The rocks are dark gray t o bl ack and r:ecn U:T. to c o.:.rsc 
;:;rained. Their textures r an;;e f r om hypid:i O"lorn:-ii c-cr.:.nular 
to parallel • • • • • 

. . . . . . . . . . . . . . . . . . . . . . . . . 
Labradori te :i.s t:r1e principal constituecit . o.: a l l t:-ie 

specirens exanined no!1e carried less tltan 91 u er cent . 
T~:ie appeara.""lce of this mineral is the s.'.1.:·1e as' the l ahr aC:.ori le 
in t he northern area. 

'I'he outstar!ding difi'erence 8ebfee;J. this and tl'} e norther n 
area is t hat the ferromagn.esian T'li!!eral wh ich cor.rposc s !'lost 
of t '.1e renainder of t:.'Je se rocks is hor nblende instead of 
di<llla&;e . <mly one excepti on was found. • • ... The hornblen c'e 
in these rocks is largely altered to c i1lor5.te and pistaci te. 
1~ost of it has ,.,redge s hape d outlines ~7)i ch confor'.'1 to the 
intorsp2ces between the plagioclase laths . 

f..':aGT.i.oti te f cr:-1s as ir-portant accessory, someti~1es total­
ing l~ per cent . j~pati te is fo und in abundance 2s stout 
needles, pris ms, and ~re.ins. Ti ta::;i tc occurs j.n slightly 
greater a r.our<t t rian in the northern c:rea. 

"offman Eentions tho schistosity of this central area but 

t hi s text ural feature is confined to t.11e northeastern edge of t he 

outcrop. 

Of t he Central Peak Area, hew-rites: 

The rock is dark gray, mediu..Tfl grained, and specJr..led vd th 
small, black s h iny crystals of magnoti te. It has an op~1i tic 
texture and is composed largel;r of labrador:Lte and auGite . 
fl"!:-; 01.~t 14 per- cen t of t he rock is coTI::posed of chlori te and 
urali tic hornblende. According to t :1 e remnant structures still 
prese:-:t t l1 e urali te appears to bave co;<ie from the pyroxene, 
and t '.1e chlori te from biot:i.te. It i s not now possible to 
deter:-j_ne t he separate percen taces of these two r:-inerals. 

The mode of t t:is rock is as follows: la.b:radori te, 51 per 
cent; aubite, JO per cent; chlorite 2nd uraJ.ite, 14 per cent; 
rr.agne·l:.ite, 5 per cent. Accessory- minerals are apatite, t itanite , 
a11C. zircon . T.'1ere are a bu..."1d2..nt needles 2.nd pris:-n..s of apatite. 
Titanite and zircon are rare. 

op. cit., pp. 35-37. 



J.O " . ' 

c i1ilJin G• 

..... 
j ; .. ~ 

Ln ic: ~:. st 1 

e .. ,....~ v _., ) 

l . f) U .,.., ,.~ 
I /. ~ • 

t ,o 

C C.?;'"l t • 

'T"\ ,.. ~ 
,, ._, l 

::.·i. or: 

- . c .. ,, .... 

v ,c rock . 

, '· 
L~ • .. <. t c:· 

cc1T· t e ._ t 



"J 
. ~ •- ' . 

". r> c li J.orite , 

QJ_Q i:3.CC . ; iotite ~2~ no t f ou~ : . 

s to.ir:i~.G : :.1• sent . 

T~--~e ausitE~ fiJ_ls t }:e i nterS"[>;JC GS. 

its ori .c:i~JC.l .J .. } or:~: . 

ctl t :-T'e d. s t,L .. t.c • 

· osides t::~c:.t 

basal sectio~s are o~ s ~~ve~ . Other eccGs sories are rare. 
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Tl:e follo\•;in~ i..uble s : .. uws L.Le r:·ir,er.:.:l percent~:5_,es of t ro 

(1) (2) 

Lab~adc1 ::-i te 94.o 51 .0 
l~l.!.bj tJf~ LO 30.0 
C:h.101~i t e -Urab. te .... 14.0 
Porr,tl cnoe J r' . _) ..... 
J'.a.fQ1eti te 1.0 5.o 
/1c cessory tr .... 
1. Eastern cen tra l area, Sec. 2L, ?. 3 N., R. 14 a. 
2. Cc.r.posi t:i..on given b7 Hoff1ra~1 , Central Peak area , 

( Sec. l d , R. 3 i 1
., R. 13 11 .) 

T'.1e ;nineral percenta ge places t~is rock in Cl.::~;s II 5 Orl:er III 5 

Farnil y 12: of t~;e ,Jc ;~ar·nsen classifi.ca tj_on . ri-.e rock !1U";2er is 2312, 

2-I'-d t:1e na!r.e is ~:;ab b ro. 

is a l oc2.l ' pr~a~e cf the r:;atbro . If tJ-_e 

1 per cen t, -;:,he rock ·would beco:rrie 1312, un anorth.osite. 



~escri ·~ ed C.:.: rl t0ri r · 

. , ~ 
c_ J..J.. 

, , 
l,. ; (:! 

... _.: 1.,.i"j_1 ~0~i -~'.re . lr. :·:e }.~); co;_~. 3 C=~ · S, 'I . L 

~~ s 5.-:cJ_1 ... (e ~ '~- -(.~1::n. t1~0\ J~):.) .ort ;_)~~ 1,,(::J!-t.1.r 1'c . 

olj i..c 

13 .~., 2 r.~<i ~ S 

1 • • c (_,., 1:1 i un re-
S(-:.~~,1 _, :~(:;s i.,!J e .: .ci\1 ~ d.00~: t .2.;·pe. 'l': ~e 0 :1 i.- st~=-y'( .. j~i. _1, ci.:; ~c: ... cI' c, :r-~cci j ~ 

t.h c.~ t ~ ·t ct .. rr:~r~ s p 1 ~C !1GC ~r:rs ts of qi..1c11'i.:,z e.r1rl t rt.~!r1 cJ_ ~: sc or r,4_ c :co-
pl;~:-t : 1i t .0, c..r t · c,·~11 . I he r.. e e':...:~·~1 r·ic· ~ ~ ~ rJ'..~T, ~Ll · ..: ~r ccr1t <)f -~ ~ n 

rock. '?;<:: c:rc l1~·1ct:kl. GS is colorecl p ~: rnlc \, ;:en fres h , <"?. rid 
v;eat' c:-rs t o a ~an. 

c: .. c2.r·. 
are not espcc:. <~:2.lJ a.:· :_u'cc:n"l., cJ D'l :..>.:1~c t '.;r.:tt ~ere Frc.- ,,1 .. t ::re 
arr·c:.n :~e:: :.::i ~-j.!: es cir c·L1 ... c;~4- ~:s . .. . a11~r rc::~ct~n· ·1:.: ~,1" L .. ric: sj:;-·~ sI / ed 
i~o1~; ... s 3:re s-L5_i:. ·p:escr1t .. T~.· e e(.£, €5 s:~c~ •.r sor·e rij_nf~lj_ 1 1 _ .. _- rti. t:i 

tl10 r~~ne ·~~r·D2- 1ic~ qu<3. :~t,z ::;.n~ cr.-t >1ccl2so o!' t ,: e ;:::."'ot.tnr:_ ... ~1L~ ss. 

So" :c ()j~~ ·c.r .e c r:\;· [. tals £..IlO ~ver·: ... : :~c.~~hc~J=-~!' co·i ... :i~(.. :1 C(~ . r_r 1 !.(? ;'_:rou rid.-
ric.s n j s ?i c:~c-:' i .n q1:c.rt~ i:1 .. · ·c c1i~i~el.'·' ~~ 1 2"t:-t·olr' '~ ~. :_r·; ~ t~1 ose 

f> !-tc.:iccr:1·:::;if:' t;-:.:·n ~ . t i.fj i:T\ ·;~(;,- f'r,c ::-- t. ~ 1 c 1 • r· --, c" f f''} \.-~:~ f> :! :cs c:r·c 

C(J': .. 'TJlc~.::.c;l~ "' 2~:_ -t . c;.or:, ·;-n.d. c :.: ].c"!:·c::· \'iit.1-: f:e:i. ... ~ · .. ._c r: : : : ,~ o . 

IJ!*O _: !J. ct:s .:· ~~·c 0ei"'j_c:1_ te :-_1 :· .. · ~~ t... 0 2.i~-~. 

'l" .e [.-1 ... o :.~-;--_J ·!~·~2 .. ~,; s :..s ~ : f:LnQ :~· r~a ·~ ~1 r~c: :~rrt·: .1 f) :i l1~ n .. · :~ c E:.. ' ~~r· e~~·atc 

::_11 \'."Ml ~C j l -:: .~:C _:cl ·=-:!~S ~Ji~1 r :! . ~-:; G1.1So r: l·: e 2.<'\G ~4 -;_ (\ ~ ;t_ c;}j 1; ~~1 0. SP.1"':1. c;~_ tc 

rjj_<:1.r--; ci..t~1· ~ Ec1Y"'t? [.; ~.<;. l} i_"l' t:.~~ r! S {} f z:i !:~c c~ 11 ~-~ P.r .. e r~0 t.el! 2!! c.t also 

a feT.- 0,._:1:1 c~.:,rste:=_s of- ti to;:.~ 4~c • 

.::::J.nerals. 

oi' ~:· ,... .v 

1'':i_nerals 

q~1art.z , 

p. 39- LO . 



.. ..,. 1 ,., .... Ir • J,. ,, 
~ <._ - · - 'I\.. 41 

"' ,,, CT' .i.<,r, r l"S'· ) t.:""~t') _ L•> ... J ·"' r J. .._ • 

. ] . inc __ u.s ~_cn s in t he 

Cp.!2rtz phe nocr;ysts c"ns:L~ t of nenetra.h O!lS of r;1ic:ropert!·; i t.e , dust of 

In ..,_ 

orthocL: ::: c 

2 . 0 



f J 

c. ', ~t.. c .. .; .. -:c ! ;~· 

c 

'I' ·c se 

TI'.'"'"-· G~S HI'. 1"" ~~.r;'. !~ · ~ .• ·_ -~ c- :~ l:i· .• , .. -...d ~.·.·-.·,. -.-.. -.....! t ~"', i :~r·t,·~ , .... , ~ .. J c-r--, ,· r, ..: -.i ........ i'\- · rl,., .. ..:...,... r ~ 
\." V ~ \.; ..,._ .... ,._ - - .. ..,I ~ "'1. ~<....<.. ...- tw . . - ..,. . l . ~ .! ' "' l- •-J ) t; , ( :....• , ,,_ •!..; ' . ) L 

J ' 
t •. e 

. ' 
·J.:1·, ~, L~ 

tl e u~··e:r~ucJ."2-~-st 
" " 

rhyoli te ou tcrc1p , wh.erc<is t :rn . ~· "'Y't,.....: t'")~ 
(:-;.. !. < ..... . \. • . \..1 s~·ete~~ pcrti~n are fire ~, 

. , 
r~ :. c o-'- s, t i:e 



i'ot . "I' "ri ' : ~ .J ; f\ T1 
\. l - ·- ..... 

ort.:~ ocl2E:c. 

o:rt; ·cc lr.:: c . 

J."ounto..in , 

apprcachGS 8 pe~ cent. 

/~ 
I •...L 

:!n so...,e locz.tj_ons , <.:s on Sig.al 



;_"I ..... ; 

;t> L - • ..­
; (. - \, .... l N 

. ~( · -· 

,.... . . 
~·- ...!... .. , e;_ ·i ·~n 

_, ' 

-.. i. •.,! • c 

-; l1' 
' -- .. •-' 

,_ l e:r ,_J'·· ·!_ n s 

; , .. 
- J ! 



~·~ ... 1.:- ).i. 

-- ----- ----===::::::=:== ------- ----·---- -- ·- -- -···------ --------

Phem .. cr;vsts 

·----------+-----------·-~-l------··------
W1Jc~ rt.z 

Pert}1j_ te 
7 'j.crop0rt'; i te 
Ort!iccl<'1.se 
nc:.;;neti te 
Zircon 
,~po.t~. te 
}l Ul.~:'i i.:,e 
?~e;_~t:. tij_ t,o 
~i1 ~or j -L<-~ 

S0.: -12..ci ~Le 
:\c..iul:1 r.:1~ t.c~ 

1·'"·:..:sco\ ... i ~c 
Lc"t..LCO) .. cnc~ 
1:aJ.ci. t .c 

11. 0 JJ . r 
l~ . 0 .. .. 
2 . 0 
().1 

n. ~~ 
CJ . 2 
] • :J 

tr 
·:-.r 

tr 

2S . O 
10. 0 

1 .. 0 
O. l 
~-­,, ... 
tr 
l, . 0 
2. 0 
::.o 
7.0 
1. -J 
o.5 
tr 

00 . 6 

1; . • C 
,~.o 

i~. o 

1.1 
0 .1 
, .,.. ,,.._ 

·Lr 
\ ,, 
·' . ; ,., ' 
C.. • L 

(, {'\ 
.... ,, . ·~ 
·- ,_J 
(. ~ 

1 . 0 
0 r: • ::.> 

tr 
tr 

99 . 9 ____________ _....__ ____ _ 
-~Pf1(:11oc1~:/ stJ~> CJ"" .ttosiltal me t.hod., ot1--e1,.s ~: stj_J'!".3 t .. :;( 

-:-:-:i-Phenocr ysts total 17 per cent ; 2. 3 per cer·:t inclu.dcr-
inclasion Lnd alteraiioD pr~~~ts for t otal cou~t 
01· t he roc k pas~ . 

'Ille nor'.:i of thi s rock places it in Class 1 , Orrer 2, fl'l.~·JJ_- , 6. 

The r oc k rnr:J·.cr j s J.2() , a leucorh;.rc·lii:.e . 



' ' ... 
• L, 

'l';.'"! i S :!:'eel: is -,,r-cr~ - .fine~ ~ ... r·:1J · ~r~ to re-1se ~ .': f~ - .. a ::-· C S 

i:l colv ~:' f.:'(~:.~ .:~ - :i:.·: t. :)i:-ik: t.o ( t~ rl~ .:.~a: .. --~ .· : t~l 1 lac:,. ~ r:~-1 st.J." CL"'..1~s . 
In 01:.lJ·- a .f c ~ ) i.:1s~c:::.~--:i Ges r.:oos :: t s· c..~· . .' <1 -~·C :iC i:.~ ·cJ·- t o ~ .. cco·:~e 
.:.Jcrp!·1:y].":i_ti c c:.:.~ c: j_: 1 t: ~e!:;e t.~ 1s (}1 ... t >oc:.0r .. e er·: st.c:.l s 2 ·-. r.1ca.1,. 
] .. 2 '"'[;cr t .... c·,1 ·ti~ c r est . I t. j_s lls 11c-:ll~~r ~ j a·i .. "L·ere1J ltn<S 1-1·ec.i.l:-s 
Up i :!·Lc St .c::.lJ_ s ~·::.:.Q ;:;_:r~~-11 =:_ r.. r -si. oc e c; ~f'.' f.~ S t.>-: r.! C!":. j nc 11 ~c1~csf:: • 

~ t~ c :-.~oscop~_ cnlly these re eks <-!:'o cc "PC.Sc :i uf >:e r.,- .fir:e 
.... ,,, .--.- ~ n E1_:.i T·•l. c ·r· Q""8 f'" . .... ~- ; _-, ..:. C . J .- t... ... c-A - c J1 J_ ( "' L ,.. . .,.. .... ~ "i ~ rJ·'j..-; . .:.- ..:. c.:..i. '·.u . . - ' l-' l:·''~ ' " IJ- vJ. ·"'- "-'' '·"- -' • •1 l ·O ve O .. 1 \;_LC~ "'• . • l e 

i'elCsp.:::.r is ort:1oclaso ·' nd nicrops-rt~ ,j_ i., e . 7 'u.ch of i t h2 s 
teen al t c1·ed t D ka olJ.n or scric i tc , <.; ~1 :-1 quc..:.rtz , .c:nd :l."l., i s 
usue,l l y st&ir~e d r e cciish Yd t'l i r on c2dce . ~:crici te j_ s .found 
i n crea ter 21rn'Xl.ts t :1a r:. ku.olin . 'Le r od:: is f j l le ci vri th 
nu.:."lerou s s ::-:&:11 r;rai~: s a nd s ~ 1reds of s e c c,!J c:c.r;;r nusco~.rj _ t.e . 
So.::1e chlori t e i s nresent 1-'1~ 1.i c h <.:npcnrc to ·r.c Ln 2lterati on 
pro cL1ct a f t e r ·ci ot j.t e a YJd , tG 20,-:: ·:: extent , poss:Lbl y ;,or n­
b lerl:.:e . T:ie :-:;rains are !:" O "'' ' . .::.11 J":1at t r:c o::._~_: _;_:.inal ·:iine r0l 
struc t.u:::-s s c ould not bG (kfinj t ely deter·,, :)_;x!C: . Lirc:j n s c_;f 
y;:a c.neti "Le are a~1out evecly <.b .s tr~ Lu.-C.cd . T:'.. tan~- ·:".e 5 s -J ffuall_y 
prese:1 i.-, an~ z :!.r-ccn rarel~,- . 

'fexture 

' G-r:.e t ;_ ps , •~ s j_n :.:ec. 1 1.+, T. 3 r ., ~l . 13 .; . , j_s a 

to 16, T. 3 ... 
I •' 

Tl. . 1 .3 \:. , is 2. pink to li ~;ht r ·:' d r ock v:i:.icl; i s 2p~·~c:.rd. t::. c .!.o v er::· fine 

grm ;:c(~ .. 

r:her-ec.s t!:c ·,-:;:· . 'I~ -::e _f cr .:-.cr j_s 

~1e l at ter r ock c ontai ns a 

~~. a. i~J1 e ti t .e 

1 1, 
4T .. . , j-9 

..J..Olo . , p • • 



of altsraticr: '-- L1 t:;e ,:;:rc.i,.1 sj_ze ?:1.:lde tLe cxtinctj on an(_~le in.distir.:ct, 

c ;;:_-r es are 

.r- · .:..issures 

r:raL~s :!.n tLc intcr__:;ro~1-th <ire opticall;>.~ co11tinc;.o,w and :·· oasure C.3 r.r.; . 

'I'i.; e o~~t'.;oclasc occu~~s as s u\::hodra.l crainG c::;nd !:a s b een 

c.ltcre ~ sli.;:htly in t t e :::-ed ;--;.:!.. cro; rnn::.te. 'Ihey are frc::.ct.-!lrcd but !·1c...ve 

t~ c or·i:/:oclase cleav2~: e . ',;;w grain size avera := cs 0.12 .,.'l-:n .• 

T~ ::e '1! 2.Gr>.etite of t (1e re,~ rock :'..s eqL:.idiTension~l, c:-nd evc~1 1 ,. 



~ r1 ·.r\""! .·.··t, ...- J . ., 1,,.. ~ ~ 
c.. l; _,_( , 4 "' ' 

\:;.icl1 :1<.:s nre1.-iously 1:-·een 
. . , 

!'H8:1 :..:.o:! C.S. . 'l'! e <.!.lso ccc; •rs 

s ini;le or cs :.·~ ~e dust . 

i', _1·e·1'·,' r-e~,.'"•<rJn~·-~ o~' 1-·j o·H +e "1" '"'r"' r,·,11n -1 
h ~ - _ - ~ -'· ··-· .._,~ v ;1,.;. c. .i. 0 . .. c.:. , 

o. 02 ':'.l:l . 

as clo::i. ._ ate prisvs aver<:cinr; 0.01 r.'-'"- • 

c.s fi.llin, s :'..n 2. ±.'e1; c<:v-j_tiEs. 

by 1. 0 :::r:i . Vli t~e . 
O. ul 

Fluo ... i. te 

sl:l.dc . 

rra~r roci~ . serici te c:.:r c alterat~un pro·1-ccis of 
-I. . ,. :c 

f elclspo.rs . 

TI1cce SC (.,. '; r. r 



' .)._ - CC,, ',--..., ' ! c r-. , . c::· " · ,-, c ,. n ' pr08UCvS ........ ..tp. c.. ... u ~ c. ~)~ ..... \ .... ....;,~ J 

J.~icroperthi te 
Orthocla~o 

~uartz 

Diot:i.-Gc 
''L: !.)'leti te 
Ap2-tite 
n • .. :a.re on 

Chlorite 

J.i'l-..;_ori tc 

1. 
'] 
l... 

Se~. 

SGC . 

16, T. 3 
14, T. 3 

n H•, 
l' 1'1J .' 

(1) 

liS . o 
3.G 

50 . '.) 
tr· 
1.0 
.J(,l"" 

·Lr 
i:,r 
tJ .3 
o.s 
O.l .... 

h. . 
R. 

13 
13 

( 2 ) 

.... 

.... 
7.0 .... 
tr 
3.o 

:!.1.0 
17.0 
1. 0 

,-; • (red t::po ). 
r:., estir1.:: ted . 

The nor:n 0.f t lli s rock places it in Cl2.ss 1, Order 2 , 1'2rf l -

151,_.: , l 1 1 2 
._,~ C .• :; P? . Li - ~ • 



tJ.L(~ .. \.7 Cni:~:;._ ~-~~_Ye .~ •~ -: .. ~_n . Ti.tc 1_;.:r·~"-;s-'1... r::-·;r:tc·}f' ~--ir; c.:-i.,_cclc, "",n 
C:. .. id .. ,.d CY'C'JDfl~•t_ i·te 2,. ' • to 1.,. I"""! • lo.~~ • '1:1c:./ ~ .. '.:_-.C ::~ .. :..: " r(;~((1(_',-, r~~ 

q·t:LJ·Y1tz ~; ... ·~-~-'-;::; 0 :~ s ·,.-.llt~~ ~ :· z0 L-· :i.c 1: ~ ~~,.<c· ~ ::tn r J cY·S·')C ; t,:i -~*~ . 
~('.""if. ) -1": · s· ..... "'l. r" r· .. n -+ • -, . -~ ·1 ,-.~ v~,-- •. ~~ ......... i. c .. .... .,,_ . .. ~ - J , .. _ •• i· _;. . ""'I 
1....·v ... , -. - '- vC.w_ v .. 1 

.. . ; G .J . ...r"".t, · : c .1.t.; <.. . ... .:..< ... •, , ia· .... •. ____ J_f ....... ()\. .. v 1...1c 
:f ~~l ;-E .. -;;a::..""s. 'l·~tc c.°' t.1r.k r:-·:re::cc:i.J. E: ::::.'"'c .:.:o:-- .. , .. :L~-1 .. =p , ... ;-~~-:--: c. ·C~_:.c , i:1'1~. 
a s · .. ·i:. 1 '- ~,..·o·J.·_-(, ui· .. :.r, ·t,::_ tf: . 
:ct, 1 c~ . 

Ti1c c. v·~r: ·:e ::x/c ::i s r:i_cr!nec'1<. t ·.te ( ' J ncr r,er1t. ; v ::.c.:·c ­
~ cr·t .. 1i ~~c i cr-'-..:.,:::.:,s l ~:s f"J ;~nt3. so ~oel2~P-0lt··,.oc~c.! ::~0 ~!~) n r7!: c r-11t,: - . - , 
cuc.rtz -1 1 ,.,_., , cc-·ii · <-1• ·i,c- r ro"·<:'· ·.·1c·::·· ... ,,,, ~-,, ,· ~·le:· J '")''' ' r-cr ·· 

.L ..... _. ._.... J-'-"..._ '~ ~ ,.. ...._ .,...._ ·•- • ..... ~ - .J • • I __ J.C . .._ o.. J ! C 1 ...; - .v . 

Acc c ~s"I'±.es L: r t~ ·ti ~:.:.~1:· te a.n d z j_1 ... c cn , v,·j_ t.} ; ti:-: ocC<-:!f.:~ OJ"'<.:. l 
:_ ~ ~~ir:. oi" fl:..!. o ~·i. t .c , ::r.C :ca 1:--el~~ E: .f'<~"- e,~t: . .i.:-:s "5.' c.J.~'"'L'~ti·~ e . 
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r"!C' i J:l. t e . It.s 2.~oun.t is \ IQ.~~~-.J.1-·lc r t~i-·1··.; 1]Si)a11.:T :'D .. ~1c 1~ J'.C2!,. 

~:.:t ;_:s o : .. t:ie ~~;~ cc c:,; n,-~ l e~:~ toil'[~ 1~ ,1 tr-:a cc·"te.r . ~c·, ... e o i: 
.:- ~1"' p•) .. .._:,. ·-·r..l "Y'-.. 1 c. r-·cc; ...... '"'.)'"· r- ,... - ..... "' -" """'. ~ ...... ,. c· .. C~' r- C'.' <~ 7 .,.... • 01 t : 
v1 "- ~- J. 1). 1 ,~,. c ~ -"' ~ ·L-~ . .::> - VL \..c.J.,1 ,_ ._ . .-1 ,1~ l C...:) ._. pO ... C -...-1 · !"1J CI'0-

pe;;:,lat_i ·~c, .:.-, :·: ~ ~ ;·1 : ::.iv c .f tr ·:" :'._nte.:.<~io:- s 2·1plcn ~.t ~- s <:..s lovr 
C:.S 20 YJ 0 T Ce-,t. 'i'>· e ·f'el ri c::oz .,.. l. ' 1 i '··i· ,- rr .; "t1··rc .'LS ,, .,.. ,, ._,l l-.r 

, ..:.. y - · ... . - ...... .__.. .: .......... J .... _..1 .J •. o..4- ./~ •" .... • ~·J ~A.. C".\....L-.. , 

·"'\TC:I .. :.- ~i:·~1c ~ :. ~l t~ ~ .. ed , t. ·;c ,) l"'Of1.tIC t ~ ej. /1S: Jcacl i..n ~:I ~1 d a lesser 

·~ains o r1 l :,,.. c:-1 .~:o:-:(~ I'D. ..!t-e c.l" · 0 1~-- t ci' ir.cJ_·usic ;,1 s. 
'l',1 0 Ecl l.!.sp<.:i i.1 .S in 1,lw o] :cEo cr~;s-:~s :; f: ver y -;-;u cl1 J_j kc t '12t 

Lbcut one- t Li r .:1. :Ls ei:rt~iOclasc a !.cd u su211•1 1 or 2 
p2::.' c ;,,n t ·5.s .so "''.nclase to sod.<:..c l-1.se-0J.i~: ocl2 sc . 'I:;~ pr:i.nci? :..11 
aJ.teratL):! ;.~ro c: 1 · ct is kc.:.o}in . ~e::-j c".. i..e is f or ::"e C. or l y in 
s -·211 <:r o·-=.11i.G . O:w t t j .!.1 t, c ction c ~~ <~ f.; ~H; c ir::en :r0"1 t f:e 
ncirt!·icrn e-1.~: e oi' Gr<:...'.'.'~Te Fla t c c rita j r:e c a cr:ystal cf oL [ ocl2se 
;·:l:i.ch -i;c:s surr1 2·w1dc r~. 1-::.r ~. zoYJ e of o::.~t1·1cclase . 

T!-1e f ern.1:0a ~Ti CS:l an ri: i~1erc;l content s ee·,,:; tn v ar~' in­
irerse1.;v '>tiJ .. h t he r.[:.. crops ~. :;~t:i. te. 11 .nen : .he ::u::ttcr .:or~s 

~1)out SO ])c;r· cs:-1 t o:f t I1 r~ :roe}: t he fe:: .. r·o ··- e..~:~e sj_ o.r1 :!i !1e~als 

dro·o .Lo ~.L ' 1 ' 2 JOY' ~ ::. .-,·1· r, ,,.i ····'1 e ''l .: 4 .t:'-<lr ' o 2" "' C· r C",-.+ ! Lr (J._ f v- \. ~ t.·£ .. u j f .., .i. l .;. ~ ; : - J- •• L l.1 .l.c...o.. .. £..J-.•> L _ .._,; i-' ~ ,L..t t v 

t~ .. CJ. J.r'c -.... ..... , o -r~'":J(\"• ... j ... C"..;-._,r ..., '" \ . Ylt~ ... " "."1 1 (• ..::rro "' "'e ~~o · ! t~ ":~· ... , .• .,~~ p ne~· C(;!:~ . 
.... ...... . . J. .1. \ . < .... ;__, - !. ~....:...:.<:..-:. ..... _....;_ J. _\,..: ..... c.t_:_.1 .: .1- -! \J..l. ... .. u __, v <.. ... .. , ... u ..... ..... t ,I .J.. ,. 

,;., - k . "\ '1 . • .L•J • 'h 
l. !'°i G dEll"_,. r~o..ner&J..s <Jr·3 ~ :0 1~r,1) _eqoA Or1 r1 :-1::;.~:e wJ. c e "'.n1. -c _ ll -vf:"!ry 
s 1r1all '1 ;~· oun ~L o_f 1-;· io t~i. -tie & 'I'.:;c a'lf:! l~ a._~e i s 1101~11:)1cn 1~~9 2 por 
ccr1t u.n d r::a [:·:rtr:. ti -Le 1 rj(:r c cn.J~ . ~~~·":e :·lo ~~r:·'-· ~Lc:1·: lc :.t~~ s~ j ;~:.11 t.l:r 

2ltcre.J 't.O <ni:~ctc .::.r:C c ~:lcrite . r:;: ·::c~ ;:;2 .)i.E:Litc io tit.::i!1i ­
f4e1·o·u.o ;1!1 (~ i :1 SO!\e casef~ is pa. 1nt,ia J~l:i al t,~;~c r.: to J_ev.co ~: er:e 
,- ~.j+ i1 ~ ;:;~c,,.., ~ + ; _.., L"""\"1.i""'f" · 1 cr~ ~4-y•uc~ .. ~ :r z::. ~o~n ("'\ r \{' +· ·c:·s e 'l..., l.::;_c1c c-:-- rst.!3ls 
lo ..;_ ...... _ v~. t~, .... i _ t._ 1 _·~ .. ,t. ... . ...._(,...., I O.,.f \.•~ l../ L..~ V• .._ ~-1 \...- -~- ........ .. .. • • -- J. ~ ... , "" 

are r:.~>.:~·e~c 1:i"'.: :'.'1 s ;:all 1.::r<.:.::.:-J c c :::· ti t2!1it,e . ~ '~.;.ny s1:-:a ::..1 cryste.ls 
of ~i ·~ ~:.r:i te c.1~ 1 ·:l ~j rco:1 a~c~ n~c se~t. i n t~·1 e r·oc k:. I. f ey:· )~~r2,i n s 

of anc:.tj~tc; a.nr; .f'luo~:l te occ\.1r , .!v:ie i.a-LtoI~ 2.s ca;,r}_tJr .fj . lli P[~S . 



:.:c ss. 

c r:r s t~ :t ::· 

. d -cc:-:.s i ereo .:;... s 

. t" . . 
an~ per nJ l .-e . 

- ~ l ., P ~-·c -~. .C 

, ... .,. ... . ~' ( ,, ' ..-1-..... ~· , .. l ._l.._..1. '--' ( • 

ca:i ·:--c 

size. Of• +.' ·o T •ur·,~ ,...~ · .- ~• --.-.-: 1·· 0 s-f-1· L-;l· r .-] 'i--,-, 111ol t:16 • 
l...: L l ~ fJ """• V l-~J.. (..,.4L .;., • ... a.. '-"'' ... ...... - • ._i J::~ 

-~ + ( ~·eek 

as D·'er.o-

to 

out 

l 6T. PolY.:, pc::'.'["0.l.:'. l cc:::· r:--,::._c._ .... t:;_c:; , prc.1):~ -~rl~!C ~ ' 'a.:::tor ' s 

t ::esit::' 1! L s t~ '.~7 c_,f ·::.:10 I :?J.F:ul.: S ~.::ocks oi' the ::·c~ril ' ~ Cc.n~Ton Group ' 
\, :i c :1~ t :-:. ; · c·J. :1 t..:.: in s, ()l-cl2>'" or: ~:-! tt • 
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f r ·t,; _c~ . .-.. :.'-:~- 1.1 ... : ' co. •
1 

• r1 j1'. ' :i ~- c·c: 2h '1 ) I J-A. I .L ( .... ...! ,_..._ \,.l"-1\._, ... < L Lf' 
~ 

:_._s fl . 
' • _, . $ 

=~c. 
,. c 2i4 j 3 ,. -; ') 

~ ' . C .-,.r- .: , ... c-L, -~Lll; .. , ; L . . . ; " . ··, .. . p· r..:-~c c [:) ' 0 ' ' ~- ' 
, \.Jt...> 

,., 
l - ,..., ( 1 

~_:r c.~T10µ 1~-:/ric. . ~noGr' .. (I ] i) 1.: ~-j 

aver·<...~:. c 

const,i tu.cnt ul T . .:.c ~::co·.inc:~:.as s. 

corro c: ec: l)~.7 secon -:i c.ry qu~~rtz. 

Carlsb.:.:i.d. e.nc. !u1)l -ce l av: . 

Of .;_: ;p ._;.J1 .. -J.h-, r r ... rc'·1·,ri- ]'.• S '·' S "'). C "ODC' "'"Cl~+; te ( C 1 »• c.i~ -;·0,.-·r.1 \ r-:"<'l""r· e'!_r.; .;.,,,, (-~0 r., .; '"' -v __ "''-'-._ 1 v _ <-4- .~ J . • <4 ,._1 _, u-J- \ .... ......... J... _ _ ---• )J !,/ • -· •J,.,.!. l..·~ v .... . -\...ou 

l "r) o.,.. <:.._. ' .L 

In ~cc . 13, 

T. J ,. 
11.. . 12 • f 

l, i • ' ce~ ~, 

l • 2 : . ' d •, T~ie !1orn-

~ · -. 
v~ ·~. ,(; (

-.,... ·- f co i:r, occurs as 



1 .i.6 

-l ··~ 

[ .. re G. 3 

-'- :· f"J t..-.. . .._. 

.. . j .. ... (,. . .,., __ 

........ ('; 
. t • • • l

. y • 
,I 

. ·.1l._ C..! [• \.) .. 

<1_\1.: .. r \. z .. 

if'" • 
,, . 

e 

Ap<::. ti te is prese;n, as E.lcn ;~c te oris ··1s. "'!Gasur] n: 0 .} . ·r·· . in 

c-:r2n:: to o:itcrop , 

of ~ f...; 
. ~ . Scctt . 

·.-;·0.ch are C. l 

E'ec. 13, 

-r.1. 
.l v occ~rs 

f t:~.in f.cct.ion of , . c l n ·.:crt 

J •1 ,.., 
. . ' ~ . " J • 12 ,. ,, . ' . . 

CV ~'"1-C~. ll1€ l. 

Orr:s·.r of Crystalliz~-ltion 

It is found as inclusicns 

Ti tanj_ te 2.T"' '3 

Pcrti1'i.te 

or 



·---------- ----
(1) (2) (3) (4) 

(;rt.l1oclase . . . ;:i~ . E. . . . . . . 
;%j C!~C1~'(.':_:~;1t tB . . • l.J • • . . . • 

62 .1 . . . 2t). 0 6L .3 n . .t i t,c . • . . . . . . . • . • Olicoclc.:.se . . . l.J . . . • . • 

l~cropc r;;::2.ti te . . . . . . 60 . 0 • . • 

l,Jnartz 31 .0 J6 .5 11.0 29. 0 

1 
' Hor::i.blencle . • . i ,r ~ p . . . .,.; • v 

r.:' r: 
,,,,.; • j . . . • . . . . . 

/!U[,"i. te 
) . . $ . . . . . . . • • . . • • . . J.O 

Bioti te none l.l . . • tr 
i 1~aG;1 e t,i te j 1.2 o . ~ • . . i.S 

}{c r~ati tc I!lU Ch (l) . • . . • . tr 
Zircon tr • . • tr tr 
Titanite 0.2 • . • tr 0.05 
Fluorite none • . • tr tr 
Ap~t:i.tc tr tr .L .,,, • . . \,_ 

Pyrite none • • • • • • • . • 
-

l. Ta~rlcr, op . c:it . _, p . 21, Lurert Gru.nite , quarry 
01:e l :Li..lc~ i101 .. i..,h\:,'"cst. (1.J. 

7 . · o-._t ·ttt:~:i n F'3.:. .... k: . 
2 c: ..... ,, 1 • OD c, T D )_. ? "~rr.--•" r· e L· 1 -er-'- i:-, .... r.i '·o (, ,,,,r;-..,. • L-V, ... -~, ! • .LV •j !.. • r_)' ~ \:~:J.i .. J .. ~ :...... o L Ll..!...'-···: _ Lr· , •1,......._ct . • .l41 

1r0;i,, t 2:'.:..n , Sec . 16 , 22, 'I'. 5 r ., T;. . 20 .1-. 
J. Eoff7:-:2·,..,_ _, op . cit., p . l..;l- 1~ 2_, Lut;crt Granite aver ·,r_:e 

I 
L..j. • 

r. 1otte . 
Sec . 14, rp -, F D l'~ . r F t 

.J. • ~ J' • ' ... \. • _./ n • ' ' ... , • 
8cott . 



73 

Clc.sci.:":i ca ti on c.! t >1e J.,'-"! f:-o rt Gr e:.ni te 

2 "i •· ·-~ 1-r 6 
' - a. .L, , i ' 

'! •e 1~1,1:.1 ~ ·- , .. • ~'"' / .. - - I lA .. t d; r"• ) S ;'I' (; ) 

tlle leu.cocrate s e.Y.ceed 95 per CA:it wh i er; ~~"' . v0s '.. · ~ e rock a ;ru·-;l~ er cf 12 ~~ , 

a le1.:cogranite. 

'l'l:le iv-ri tcr beli eves t to. t t he porp'.l:yTi tic <:ppearin;: text c :-~ i s 

porpbyr:r . 

17 
ITo:f.i'-:: ;2.~i has descric fd t :.10 ·..)uana!-1 Cr3.'.'.'li te a2 fe llows: 

Practj e: 2ll .. y-- all o-=: t~·. c r oe :-:. o.f' ~ .. ':e ~ua;-;. 2h ;1.a~-·Ge is coarse 
grained, rrh:lt1y of t !-ie cr ~~.rst«1J_s Dej ~G as :r~u ch as 1 c ni . in len~th . 

Tnis rock is lit;i1t pi!1k ·wt: en fresh c. nc-1. wee:' Fiers to 2 buff color. 
T..., .;.."'°' r1 ~0r ... -i on -t· h n +c. ...... +,·,re of' +'- ,., Qlll_.,.,..,,, i, '-"r;oi~opi..~,....e is -..J.. !. t...-·.:.-~-· ._....._._.L·...... ~· ·~'-' v-... ... '".• i...;. • . , ._!...,.. \- ,J. ~.1.J. Ca_.!. .i..J.,)' -L -

hypidio:norphic-grar..ula.r. The :rd.ne:r.:::l ccnter:t j s rearly a l l 
quartz a:id alk2.li feldsna:rs . 'J.1'1 2 averat;e norm i. E" r:-ii c ror•erth i te 
53 per cent , orthocla se. lL. per cen t, quartz 32 per cent·, c..nd 
rie~ ecki te e..~d n 2 [;.T1cti t.e l per c e:1t. T'.-,e c:.cces:soriec: are 
titaT'.i. te , zircor1, fluorite, 2.:lc.1 r a rely a fez.r s rn2.ll grc.i. ns cf 
ape.ti te. 

Cry st2l cutl:.ne s 2.:'e r a re. 'fr,o quartz .::nc f.el S.~::i.rs :12v2 
h ' • r. . l . ''+. • 2 '"' e t:i..ayec ;;;c. r gins. v02.rSe [ rBl r1C'.:.t li.lC!'OJJA E,l'l-2. "C.ll•8 Up T·O C p e :C 

cent occurs as an 5.nter·soace filli Eg i: · t he ce1tral 271.Q tlo?·:;_; 
the norF!.ern por t:i.on of the r 1a sE. 'fre qu2.rtz j_s f ::e s!--;. ar: c. 
.,.,_, .. , ~e"' r . + e 1 "\" r. l e ~ Y' ' ,: . .:. -. p ~ ~ -:· .r·~, l .: ~ ..... -::- -~c •:· ~e i.: ..., oli' '"1 i '7,1'> ,4 .,...., ,:, sl 1° ~-: tl "'.! 
.1 •• \.,,:\.1. -~c.i.. v ...L,. r _. _ d_ , l •.-.l.. ..L- -... . .. ~, .. ..._ \,.,;.:_ \...._ '--' lJt.-J..U C.:.._ ~·C •- -"'-'"'"" ......_ ~· 1u - o....J 1 . ~ 

staineC. •«ii. :1 ferric oxide. 
The .ferrcr.:.ac.ne sian n :i.r:.erals cont6:1t varie s fror:, cl::-:.ost 

nothin .:,: t:.p to 2 per cent. Tti rouiil~c:it t t.e north err::. hcilf ; 1~'.agne­

ti tc is :0·11nC. P~ie1: ecld.i..e j_s v1GJ1ti nc or prcs e:--1. t 2.S &n accc~~ scr~r . 



In tl:.e so-;;_t.i::c:rn Lc.. lJ ' ::..~:::..e:~·edci. ·~e i:::; t~·.e ::c:-e c:..bu:r!C.ant . It 
tctaJ_ r~,.:; l·~ t'-•..:r~ CC!'l ·t a:~ .. :."1-t~ s~·1_;:t)·\:e ctc .... 1 ·2 :~-c:- . J11 r- l1ci.rq--~ 
30.,· ec~--G:."'l. ·~:'"'·.:·,·,~:._-.. ~..:: ;- .. c·:r .... ·r ... - , ,,{ '- J)~~ .... ""'C_ .... l t t',,.. 4l··,,_·. __ ....... •I - ""'" • - ...,· .... ,' ,, (..:. ..,. · "- IL. V ~ V , ) ""- • . '-.• -. • L' ; l,.. - •.:.: _ -

::> c2·1 
.. :C)! , :_·.:1c ~ . Ct 1 

- .. : (~ ~l._eE.E"er· Lrr~l.!:.t . .~.::.~-~.,,r·-L~ic :.s ~.c:-.c~ c .. 

- --:: .... . 
..&,,-.-.. - ·- .... .- ,/ 

• f• 

I.,) _ 

rr~r·~~:(_~ fc" '"~ ' c' .. :; "'.'i'"'.··~ 4 - ...... c. r+..,cr ,-.-\ C" ..-, .... ,.."...., ..... ~~- - nr---)i ____ T 
............ -- - - l'. _._ .1 \~ ~ .J v _._. '· ..,. 4 .:.. ; •' t.-..( t..J Le. ':..).._ <. ... _ .i..L ~ ":': -1: 1..-·-· J:· !..;..,_-! J..:t1 • 

cr·~ni t.e ; 

'. r) ., ..:. , I. " ~ tJ . -i h i. ~ r, ., .~ ..... l..j H., anc; ~ 1e c ra::n .;e-pcrp yry sU.ds :-e-ore sen-:~ an isole.tec1 

• • C' 1 J out.crop in ~ : cc. ~ , 

qu.::-:.rtz. 

ti te. 

m 
l.. .... '' 1- 1 1 . ' 

L l'J • ' 1. . 4 ;y • 

~e:-::ture 

:'.:t is 

cl&se set in :::. 172no_thyric .-:-·o. trix ccr:posc!Cl c.;f t he sc...;;'e mi;1or.:.:.ls . T::e 

The re :1 s r!C C.-C. .ffe:'e;-,ce i:..-~ "::he [:r2 i.n size cf t"h6 co<i rse r:r C:.:.ned z r.::.Ei te 

;:rar.:i t.e-nor;-:ii1vrv. 
- · ... .... ~ v 

Tn.a relations 11ip of th e 

:uner2ls 

ll"!e ~:.inarc::.10 of the ~uanah f;I"ani te do not differ markedly 

fron t ::ie rccl:s previol:sly d escrj b ed. in t h:i s ch2pter. R.:..eh.ecki te, w<ic'.1. 

is Q. rare 1111:::.erol in i t_~n eou.f; r .., cks but not i..:.:icorr.rnon j_n t!-ie >iic~i ta 
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pcrt:-:i tc, o:r-t1-1oc lase , qu~:::tz, 2-IJ d rieoccki te (also secor:c~ ar3• ), mac;ncti te, 

zircon, und ape:.. ti te occur as accesscr7 ;-·'iner· ls . 1\l t cration nroducts 

are present. 

Y. :. e extinction c.n .~lc cf t;...·e pla ;:joclase int cr;:;rowt!l. j n t l1 e 

orthoclase could not te c:etermined; t he feldspars are hichly altered. 

T!1c perthi te anC. orthoclc:se cry st<::.ls c.re e:~.b a;ved and corroded , e.nC. often 

micropef7jatitically interbrovm w:!.th. qunrtz. .Secondary rr.ic!'operthi te is 

noteci. and strinGcrs of i:i.cropcrthi tc cut the qu a rtz rra:_r:s . Seco11<'..&:::'Y 

quartz occurs a s 2-ntcrgToi·rt~:s. 1fo :.:~~/TJ ::e ld. te uas n ote d in ·:.-he co2rse 

gr c.inec! :;:ra..n.~ te. 

nline:-al analysis, :r-jeheck:i.te :!.s found in r;reater qu c;ntity tha....'1 n2gne-

Ute. In t hin section it occurs as su.-chech~a1 prisT".S w'.1.:;.. ch ranc;e in 

len;; th fror:J O.l to O. 5 rrJn. 'lhe rock v;\ ich co!1tai '"J S t i;e hi gher content 

of riebecki te is verJ friable on weathered surfc:.ces. The rie.hecki te 

was concentr2ted. in the preparation for study by heavy l'!'.ineral anal~:sis 

an.ct is described in tha t section. 

The accessory r.inerals and altera tion products do not differ 

from the rocks previously described. 

Order of Cr:;rstallization 

TLe accessory rn.inerals crystallized first. :Svidence of 

secondary riebeckite was noted. Orthoclase, pertnite, a nd quartz 

f ollor.-ed t 11e accessor;:.r rd.neral s. Seconrl c:.:ry rn..i. cropert:,j _te and quc.rtz 

y;as introduce d at a later ti:;,e. 



Cla~sificc:::tie>n of tr·e ~ua'!ah G:r c.ni te 

'1~;.e norm of t.'li is rock places lt in Class 1, Order 2, ra-Lil. r 6 . 

The roe}:: nu.'7lt~ 0r -j_· ~ 12·,:,, ,, lr->ucc'""'"!1..; + .... 
'-'- ~ .._, ' Ci. ~ , ' ~ ""- ~ "" • 

TABLE 7 

EEERAL P:SRCE.2TAGB OF T·IB ~U.hNAH G:t.Jl.N ITE 

(1) (2)* (J) 

Hicropert;1i tc 53.0 60.0 55.7 
Orthoclase 14.0 10.0 14.8 
~uartz 32.0 25.o 28 .0 
Riebecki te 1.0 1.0 o.o5 
tr,agneti te o.s 0.1 
Ti taJ1i te tr tr tr 
Zircon tr tr tr 
}J.uori. te tr tr tr 
.Apatite rare tr tr 
Alteration ::::tlnerals J.4 1 '1 -•'-

1. Eoffsan , op. cit., pp. 12-43, avera&e norm of the 
Quanah eranite. 

2. Course grained granite, Sec. 12, T. 2 1i • , R. l L W. 
J. Gre.ni te-pcrphyr-y, Sec. 13, T. 2 N. , n. 14 W. 
-r.- .Estimated.., friable and slide badly made. 

Dikes and Veins 

Dia.base Dikes 

Ln ar;-;ygdaloidal diabase dike occurrinr; in Sec. 29, T. 3 N., 

R. 13 H. on Blue :Beaver Creek below Ketch Lake has not been described 

previously. 'I'he writer is indebted to ).~erri tt18 for the inforr.la ti on 

concernini; the dike and access to his unp'..lblished notes. t\ion-amygdaloi-

d.::i.l dikes also occur in t his sar,e irnr:eclia te l oc<...li t y but their relation-

l 8c. A. Merritt, personal CCY.!':i>nunicat.i.on. 
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T':18 die...~ 2.S e 

chke or dikes c c..._-:n0 t b e fou[')( exc ept Yi ~ ere eJ-:noscd i'l tr.e p i t s . T~.GY 

alon&: 2. s 11ear zo:-,e. 'Fi.e Lt< [:c-rt grani t e in t hi s i,...T"e di a t.e area hc::.s 1'e n 

The fractures or joints are closoly sp<.:.ced and parallel, httve a hi G:h 

dip, an.d strike in a general east-1-,est c'..irec ti on. seme arrnlj es to . ' 

t he Carl ton r l1yoli te of titis sa-ne arev.. Sr:all an .1Ul' r i 11cl'.1sj_ons of 

grc:.ni te and r hyolite are fC;ur;d in i,.:·1 e non-ti::1·· ;:; d.:.i.loi d.al d.iabuse cikcs 

dike cuttin :; t he Carlton r !J.yolitc u t t :·1e '.1e ad of Ketch k ko ccntJ.i n s 

i nclusions of t~-ie r!iyoli te cid by :;a :rt.ial a::sini1£,ticn !"lor: con ta:i.n 

p'.:-;.enccrysts of ort::-1oclase D.r:d q·Llart~ . T:'le outline of ti.-ie rhJ-02.i t.c 

fra:_rr:-:e:r:..ts is harely discernible as t.'.!e ;;roun :::-:' c-~ ss of t •·1e fragment .:as 

been ch2n;:;ed to the saf.' e co lor as t ~ c. t of t he d.ike. 

'Ih e C.iabase 100 ~rards dovm stream from Ketch Lake intrudes 

the f,T&ni te anc is a"nygdaloidal . The amygdulEs contain c~~lori te, 

calcite, a~-d a mi..TJ.eral which appears to be a:iti g;ori te. Th e Di t loca-

ted 900 yards directly east of t 'le one .e n tioned above also m::ooses 

an a~r;daloidal dike but here tl'le a~;gdules are lar[;er and calcj_te j s 

the main fillin r; rriiner.:..l, tl:ou:.;h chlori te · nc antigori te are present. 

These a.JTIJ'gdaloidal die:base dikes are of particular :Lntc rP-st. 

According to ! .~oehlr.Ja,"119, arr~rzdaloidal dikes are rare, c.:::n;dules he:L C 

19-'"' C: l r '•Q If ~ M 1 • , , D • l II J l,. 1 f • t n . ~ · .. Oe! :.Bn, .ti!:":Yf-.:u.a 01 oa..1.. .::.Kes , ,~er. ,· ::.::lera o ~.is , 
Vol. 21, (1935) pp. 329- 331. 
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less co-'."~ .. o"." ·i·n c.'..1..~ .'k-.. e!"' t '_·--·=· n i"n, -J_ a Yc" -n.c·11.c:: . 1
J ' "' ·1 · 1 

L .,, _ "' .,. • " ~- - · ~1c presen ce c ..... ~ ~ e ;ri.i!:er'- s 

'\ll";.ich .fill tile a ny?.;"dule::; sufc;cst t!: c.t l:ii;her te·-peratur e s n!'ev~:i led 

t h an .i_s crd:in<.irily tlle ca.se j n t >-!e f or:,,a t i on of ar.!JTd.ules . A de1:tC' r j c, 

0 ..,. .... a "- · · · · · +h h' h t · · 
.1. J.. 0e ma.cr :a t ,i c o n[;in \ il v- - i g ._ e~~iperat.ures, or t nc n roxiDj_ t~r to an 

underly ine krge body of magr:ia, would account fo r t he u :nu-- uaD.y hiz,h 

ter;;peratures prevalen t v-.~e!1 t~1e v esicles ·were fo r:ief! c..•:.d t.'1e su'!-· s eque~ t 

2nd co.lei t s . 

of m.aQ112. tic origin . The orthoc1c:.=-e 2.nd quartz of the C.i.al;ase v.:-ere 

incorporated fror:i. t h e £:72.ni te country rock. 

The acygdaloidal diabase is a.phan tic , li :~ '.J. t to dull f__Tec;:_ 

on .fresh sm~.fac es, a1d 2 dark ere er: to bl ack o:i wea t here C. surfaces. 

cavities 2::-c irrer:ular , rou!1ded t o ellipsoi <~d.l or elc 'l.cate c.'. ~,., d 

rou.;~!1ly orie:1.ted . '.f'heir sizes rar..pe f!'on 2 ~·.;n . 'to 1. 2 c , • They are 

fil::Led with pink-white calcite which is coa rsely crystalline and 

ex:hibi ts good cleavage and twinninr:;, 2.nd chlori te with nrohable ser-

pentine (anti gori te). So'"!"e of tbe am;n;daloi ds are not filled or only 

partly so. Fresh soecimens could not b e obt2.ined and it is nrobable 

that if t:-1e a rnygdules were filled ori ginally, the fillinG has been re-

1rioved through surface weatherin[; . Al s o included in tr1e c.iabase are 

Ql&ck rounded rrasses l~1ich are 2.0 ~.r! . to 1.6 cm. in dia~etcr and in 

places beco:.:e a s nun;crous 2.S t he cavities filled. l'ii. th calc :i te C:!1C 

chlori te. }.~icroscopic examinati on shCYrn t hese TI'2.SSes to :,e c onposed 

oi' essentially t ::1e sa::J.e rninerals a s t:1e crour1C:·1c.s s but larger in size, 

t i e labradori te a:id bioti te averaGint; 1 rmn . vrhereas, in t he grour1c1Jnnss 

t!1e:r avera;:;e 0. 2 m1. 
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T: _c Cic::r.ase '.1·1as a dcr:csit-,.,r cf 2 6 to 2 7 n-,e n o .... oC"-;~,r 
• • , ~· - .._ v- v,; ' 

The i~terspaces once were fil~erl Hi th fe rro.,.,.,2 . ..::ne si<:.": ::- !i '1crc:ls, nc;w 

cc:.:ple t cl:: .:-.l tere.:l to c 21lori te a.:-i.d c::.n b •,;cri te . 'V e la1.:-r : cori to for 

t71e r::o::;t p2rt is alter ·d but not s'.l.ffi cieni.J.y to '-'ccoi...:.n t for t :-_c 

crlcite in the quantity in wh2ch it appears. 'Ihis vrould j_ndi ca te th& t 

'f!;e .feld.spar is nainly lL.t. rc:i.durite. It is poorl:; tw~:med, 

has <::.fl (;;Xti :-, c'Lion in excess oi' 40 de~ ree~, <:.r.C: occurs as e:.Jl1cc~ral 

cr:Jstc...ls. :;::inor c.rt;_oclase is prese!1t , it ca.me from t he cou:'."ltry rock. 

The ferro:::a;_;neEian ·minerals y;j_ t'.1 t he exception of' bi oti te 

b.ave been co~'.lpletely replcced r_,y cl1lcri ·L.c Lr.a antir-;ori te. Thecretj cally, 

t hese urn r;d.nertls may be i'orr""' C. :frcr., olivine, enstatite, augite, etc.., 

by h:;.rdrothermal alteration • . Not cr~ly LJve they !'eplaced t~1e ferrc":la[-

nesia'1 ra .. r:c-Jrals bu t they line or corr.pletely fill the c2vi ties, or, fill 

the re:T!aininc void a.fter pa.rtial O.eposition oi: calc i te. I dentification 

of t ilG c!1lori te i,,-:_ t'1 index oils s hon:?c it to te pr0cnlori te. .A.i1tit:ori te 

w~s too fine cr2ined to l-·e posi ti vel;r ic.'.entified. T:u s T".inerc:.l occurs 

as spheruli tes B..!1.d fibrous needles liniri ~: so:::e of the cc::vi ties. 

Tile calc:~-Ce is not restricted to the 2...111.vgdules, several 

calcite veinlets cut tl-~e 0i2b2se and quartz and orthoclase crystals. 

'1':'£ labraC.o::-i te is slieitl y a.l tered to calcite <!lone clcavae;e pl<.:G1e s 
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TGe relatively -~1al tered state of t1c bi.oti te is rc-;ic. rkv.ble i :-· vj ew 

0f t 1,e c:or:plete alteration which t:-ic other :fc:rroraat:;nesj o.n minerals 

have undergone . This su::;e;ests that t~1e bioti te has been intro1+1!ced 

later. 

J.'.any s t:all grains cf ti taniferous n-ictQiet:ite occilr thro<.i '"'.hout 

the rr.ass. Sane leucoxe::Je is prese'1t. Tl--e roer:icj_te presc~: t is an 

alteration product of ort~ioclase. Apr.tite occ~Jr s 2.S ni.rl<'rous elo..,::;CJte 

needles aEd "1a:r exceed 5 per ce::.t of t he rock. 

f:ecausc of t h e tac-D.7 al tercd nature of the rock, it cannot 

clearlJr s1:ovi it. to be a diat-ase. 

The co;,;pos: ti on of the ncn~r6C:aloidal diab2se dikes :<:'ou.nd 

in. t:-.. e hetch I..ake area do not differ r_:reatly from t~e diabase dikes 

of t!:.e ge;ieral c.rea. 

The largest rr:inir~ t; operatjon observe~ in t!:is a~ea is the 

relic s rnel ter a nd shaft loc2ted cne and three ter.ths P'.iles by road 

east of Ketch Lake. Re'llrlants of the :O.ned material re::!'.ain streYm 

about the wcrkings. 'Ihe o:r.:ly rr.ineral now found is calcite and sone 

of the pieces indicate thc:t the calcite vein or deposit \!\'as a few 

feet vfide l't:Uch is larce for this area. The shaft had h.ee:i sunk on a 



diabase dike bd .. the na ture of t he c~lci te ceposi t or of t~ e dike 

c o-..llr' not he oetcr:iined because the she.ft m.1.s fj llcd ti th \,-nter. 

Prosocct pi ts i \!1ere found arc plot te(J on t'. .e --1a;1 1::Cic.1 acco DC:..r1ies 

this thGsis. 

case the d.>n;J'{;daloidal rock would te a speci.::.l pho.se of t.he dj abase . 

'l'he average Y.Joce 20 of t!1e !'2on-a'.'!1yGdaloj dal a::.ab2.se of the 

eastern 1«"icbita c..rea is labrc.dori te 52 per c ent , ti tan- o.ugi te 29 per 

cent, hornblence (uralitic) after au&ite , chlcrite after biotite, mai;:ne-

tite 3 per cent, an·:i accessor:- ::1inerals as c:patite, t i tani te , ar,d zircon. 

The diab 2.ce dik~s cutting the Lucert t,rani te in the quarry face of L2ke 

Tt.or.!&S Dali c:: re t ypic< 1 o.f the rtrea of this thesis . 

'?he cont<-. c t of the ncn- amyc;da.loid2l dikes with t he country 

rock is ~harp and little e;lteration ~:.as bee!1 induced in t he surrou..'!C:inG 

rock. 11ith the exception of t he s:tze of t he co!Tlposi..YJ.g Mineral cry stals, 

the dikes are essentially t he sa1EJe. Their strike r ou ghly follo1·m the 

major j ointing pattern and usually the op is vertical. 

J'.icroscopically, the ophi tic te.-ture is c ~laracteristic. The 

degree of alter2tion. varies from a high.Ly c hloritized and serpentizcd 

re1D.12.nt to a rer..arkecily fresh Li...nC. little altered. dike . 

The latr.:i.dori t e is hrirnrnd accordinG t o the. Carlsbad, .Albi te 

and Pericline laws. T!1 e crystals a re euhedral, embayed along t he 

perip::.ery by alteration products of the augite, altering to calcite 

along t winning planes, and penetrated by chlorite a.no magnetite along 

cleavabe planes. Euhedral cub es of ~agnetite and elongate and stout 

20u ff, ·t le ,,o .man, op. Cl ., p. 4.7• ------
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So~c of the bioti tc re.::ain: UI!al tereC: . 

1'1: e z: ~c on 

:.nclt:.sions <=lre surrour;r'e:i b~, pleccLrc~. c bdcf'. 

Apc:.t:.te o cc:lTS - ,"I ... -\('.:" ~ 
,.J-. . .. ~ .. ... .. ,, 

Apli te Dikes 

The leucocratic dikes of t:lis area are typical aplites. 

These dikes are composed of orV1ocJ.Bse, quartz , acid plagioclase, 

hornblende, biotite, and a few accessory minerals. 

The petroGraphi c ar:al~rsis of the apli tes is given b:r 

Hofiman21 as follows: 

T!iese apli te dikes are fine grained granophyres composed 
of micrope&:'Z t:;_ te c-..ncl s:-:-.all gr2ins of quart::; 211c! alk<.!li f eld-

21 - ~ Ibiu., p. L5. 
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spars. hbout 1 to 2 per cen t of biotite i s usual ly present 
and &.. S ;'1'-ll an oa..1t vi' r-..:.:.b,r:e ti te . 'n•e i'G l ~: cpc..rs are kaoliniz.eC. . 

Accorciirib to J ohai1nscm 1 s c lassific.;-,.tion , t.::ws uculd he called 

~uartz Di.kes and Veins 

There is no cefini t,e c:i vicing lj ne t ·e tween di kes and. vei ns, so 

the writer considers both ~ypes of quartz intrusion s un r; e r one he.s.dir.[:' . 

~u..:::rtz dikes and veins are sEcm t hroughout tr1e area stuc.ie d 

a::-10 for t he most pa rt avert:t ;,: c 2r:r:;. to 10 mm. in 1•;rl dth. 

A jasper dike caib.ni; t h e Cai-·l t on rhyoli te on t !1e e.:rn t en1 

nose of Si ~_::r! al i 'ountain hc.s not b een. deccrj be d prev-.iouGl2' . l t j_s l ac e:-

tcd 2-n t he artir1ery },rr.pact area anti t he rock in hi ehly s hattered 

Ti·. e d:.Lke j s :-:1ore resis-

ta'1.t to erosion t h a.11 the rhyoli tc and stands out in relief for 4 or 5 

• h 
l.rlC.i6S • 'l'he strike is !';. 45° E. and as far as can be ascertained, it 

hes a vortice.l C.ip. It is not continuous but has suffer co d a series of 

displ2cernents, w' dch are fairly regular and constant. Tne dike is con-

tinuous fur 10 to 15 feet. It is then displaceci a1"'o:it 10 to 20 feet, 

again continuous, then displaced, and so on in like manner. A-c the 

ncrtheaster-n Fid of t:.11.e dike, i.t make s a sharp turn to t he southeast; its 

strike then is N. 30° W. The total length of the dike e).-posed is at-out 

100 feet. 

, , . -11 t • -~ ke ~a~; ~s from a bl1...~.od ........ ,.., a.'· to nn;lhr f e t;asc0picc1. y, :w 02. -- " ,_ --'- <:;~ "' :..u.. "" 

color on fresh surfaces, and is red with a yellowish tjnge on weathere d 

surfaces. - It is co:r1oosed of de!1se, cry:sta.lline quartz, conta ii"'ls 

cavities, 0.!1d is cut by fine stri:igers of clear quartz. Disseminated 
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i'j_c rcscopie;all:·, tl.e G..i..1-:c :i:::; ~.r: c.. ~~re ,:a te of !::osaic-like 

'~': : e cut:Lin ·' :s ci' vo:i C! s <....nci c<...vi ti.es r:: ici , 

tr:ol:gh not c:.:.i.l ca'\.-lties c:.re 2.irwd Y.ith h e1,tj_i.,e . 

in ct~ers , t ucy ~rL cc~pl ctcly filled but t~e 

cr:.. ::: ks 

c.-...::~rtz . 

'.I'ho rec2 ~clor is duG tc fj_ nol~1 di.sseminu ted dust particle s 

or clus te.rs c:: hc:.a ~Gi te . ! :agneti te is present ... s i;rair:s and euhe ,:: rc.l 

cubes . It is s peck:i..ed w::.. t'.1 :1e:natite and in mes t instarices is c omple tely 

The li:r:o:-i: te ..: s pr ese:n ~ as fill al ter-ati on 

produc t @1d sw:..ns are prevale~1t throug~wu t. the nass . 

Chal(:edori:r is a s ec~nca!'y r:ri.neral in one of the cavi ti.es . 

It occurs as ~pr:srllli tes an.; iriterr:;.in ,;:. le~ with the quartz . 

'E1e quartz d:..kes cutting the Ca:::·l:,o" r :-iyoli te at ~· e~lic:.r:e 

Bluff are a light bluis!1 rrc..y v.i th clet'!.r s:r ain 2 of QU2.::.--tz 2-n a c'ie: .:.sc 
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marnet:ite ' ·-~c·~;+e · · r ' ~1 k·-olJ"n..:~er1 .nelr' cn r ._, _._ J l.,. . _ _ " ""- \....'.• ' c..... ! \. ..I '\C- . l ..!... .... · - - ..J.01 .... < • 

t~ s intersection 0f 

l:i ke t 11ose in ~~ec. 3, T. 2 l! . _, F. 13 ·r. · 
r\ • 

thL"l lCO feet at tte 1'1.ost a.nd 2veri:i i.:' E' 5 0.::,1 . in t.hicYJJ r.:~s s. 

C0'1Vet"'[C! , a·:~ }-.~~ar•c:1 of"J' . 

f&rt>cr on. :n J.i. ""le . 

Eo1" e of the 

T':1e c.e r :i ri te-rie~: ecki te cc0r5. nr: C.H:es desc:::-it·eo by Tio--:e rs23 

l•est" rn part of i.he ~'.'i chi tC< r.'ourita:i.ns. Tnese dikes are cf intere~t 

scientj_ficaily c. s aeciri te-riebecki te c'i kes are of r o.re occurre::ce in 

the ''rorld. Riehecl:r.i te occ1Jrs in the Qua!lah ['.rani te as an accesso'!"y 

and as a reek i'crrtiri c fer:ro::K::.gnesi at~ mine:lal. 

Pegmati tes and 11.iarolj tic Cavities 

.An.derscn24 wrote his t hesis 0 :1 t l'":e occurrence <~n.r'l oric;:i.n o:;~ 

P• 45. 
23 .. ...... __ .! ..l. 

Jio .. , L'i :c>, op . c _,_ , .• 
ni , 
t-L /I ., • .J.. 

~.r1cerc:on , op. ci 1,, . 



dc t2ile d. cisc ussicm . Outcrop~ of pecriati te dike s r;ere not found in 
t he G.reu s tuct c c.; . T:'le niar olitic cavities Loted co not d:i. ff~r :'rv1 
.LJ.,oce '.'! • .. ., ' 1 " '-'•4 ..., aes cri tJ l-30. oy tr!ae r son . 

Heavy h'inerals 

TAFLE 8 

HEAVY iJ.I t.:ERAL Al~ALY SI 2 01 · 'fl~E IWCIC TJ:PES 

(1) (2) (3) (4) CS) 

T~agnetite 27 .o 86.2 85.) 84.o 33.4 H e-1,1a ti te 2.0 8.0 4.1 J.6 J.O Pyrite . . • . . • • • • 1.0 . . • Zircon • . . J.J 5.7 6.6 1.9 Fluorite • . • 1.0 0.9 1.5 1.7 Diotite • . • i.S J.8 J.O . . • Clinozoisite 6.0 • • • • . • • • • • • . . kpatite 1.0 • . . . . . • . . • . • Rock forming 6~.o • . • • • • . . . 60.0 

1. 

2. 
J. 

4. 

5. 

-~ 

Gabbro-Jmorthosite, Sec. 29, T. 3 N., R. 14 W., P.orth 1.ituanah Parker Lake. 
Carl ton Rhyoli te, Sec. 28, T. 3 N., R. 13 '{[., top i.~t. !li.:1 C.S. Davidsen nicrogra"'lite, Sec. 23, T. 3 n., R. 13 W., north­west flank of Pratt Hill. 
Lugert Gram te, Sec. 19, T. 3 N., R. 13 Vi'., south flci.n k of 
~/t. Scott 
Quanah Granite, Sec. 12, 'I'. 2 iJ ., rt . 14 ·~-: ., sout h of Craterville. 
Riebeckite 

Ti:Je Ytethod used :l n studying t be heav:;r minerals hc::.s alrt: a d_y 

been cescrib ed. A set of -t~~:o sb des for each rock of t :U s area are on 

file in t h e Sci;uol cf Geology . T1'1e first contain t he heavy m nerals 

as t hey vrere retained en tl·ie 200 mesh after passing t hrough V1e 100 
~esh. 
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· r ie2ecki tE . 
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r.si..ecte·!. better 

sno~~; n o alterv.tioct . 

r c::k 
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.1.;r:.0:1.J l.·e 

cccur.s as specks cri '!.<:•c11etite . 

settlins vdt~1 tte ~eC.V'J ·'11irwr2ls. 

·with a fee:. t ':ler;.' ec.[e w!1i c b .; C" 
• .: t..J cf ten 

~. "" • ... .. ...... .!. (~ 

vc.ry , r·eir~c crea tC'r in the:; Ct1Tl tcri rh.::,-oli fo . 

~1js ~s noticeably 

Gp .. 

l :ec:. t:iers t o <-1 ta.n or >:·eli.0•1 color : s t '.:e i rcn r;-,j_nerals a J ter to li:-'.oni te . 



O.:'.'ten tb.e bloo'l red c olor of her...J.ti te rrc:.~cs to a ~·ello~r in rcfle~i.c·~ 

li ~bi.. a.nC: the percen tu t,e of l imonite cc:.nnct he calculc...ter y;j ti! <J.'l:r 

de r;ree of accurnc:r . 

'Pjrrj te . Ti:.e percent<:. ce c:f f):YTi. to is quite VE.rj 2.ble j_n t'.'.c 

specir.1ens c...nal~rzed . It appears r..s ~-re.inc <.:.nd D.s s 11<J.ll inclusions tn 

the maf.,--:1et. te. It has & brass yellov.! color in rcf'lec7,ed J .. i ::. t . Jn 

O!:e COi.Wt of a microsccp_-'LC ficl\.r] it, CJ.Y~f OU!l+.e(l ... +o +or p er cevit H,oun}~ _ ~ u v~·-• , . . ' U. _ <;;. • 

Zircon. T'.-1e zircon percentages v1ere s !112ll i n t r..e t hin 

sections but occlll's quite abundD.ntl;y in tJ~c heav;r minerals. 'rhe gre2tes t 

a'!lount is j n the Lugert c;rani te. This is f ollov<ed closely b~r t he 

Davidson rrij_croc:r.:.r'i te. TI1e zircon of the gr an.ite and ~icrocran_~te con-

tain i nclus~_ cns of v:!1at t'·-w ught to be snaller crystals of zircon . 

TLere is no orientation of t hese inclusions. Cu.s bubbles are quite 

noticeable in t h e Davidson zircon but t be bubbles also occur :i.n t he 

Lugert zircon. Tne zircons crush out as prisr.:s terminated ty pyra.r.1ids . 

Fluorite. Fluorite occurred in every cpccir_:en e:r.:ccnt the 

t;~bbro-anorthosi te. It Ji as the r..ighest percentc.:.cc in the Lu;;;crt gr<l~i te , 

followed closely by the Quariah granite. 'E!e oc t a hedral cleava0e is 

proF~nent. The .fluorite varies in color fro~ colorless to purple or 

pale pi~k. Tt e purple is ~ot constant but rather it occurs in streaks 

C...'1d blotches. Inclusions co:.Jsist of b<.:. s bubbles ar.d wa gneti te. The 

;:;.:is bubbles are nore numerous th2n the i::agneti te. 

Bio ti te. The Da:vidson c::.nd Lu bert contain by far tl~e highest 

percentage of bioti te. Its color varies, even in t.l-ie sane specimen . 

Alteration has almost obliterated its characteristics. Red, 



reddish brov;n , and green are t ·ie dorninant col ors . Vost fiakes are 

basal sect.ions e.nd i nterfer~nce :fi;::;ure , sli .:;ht ) l eochroisr1 on uptt:rneci 

ed1:~es, and index of re f r <::..c t :ion , , ake re cocniti on ncssihl c . 

Clinozoisi te. 'J'b i s 11eavy niineral rras foul!d onJ..r i n the .. abbro-

anorthos:Lte . It is co lorle0 8 to slichtly dust;/, of ri.ocerc::te reli ef as 

co::::pare.: to zircon, vieak birefrin ~:ence, ar.d parallel extj :-ic t i on. I t 

hc.:s one good cleava~e dirGction. The r;rai~s exhibit an abnor:.·al blue 

interference color much like th3t of chlorite. Uh125' called a mineral 

very si:-;1ilar to this one, zoisite. The field relations here suu~est 

clinozoisite rather than zoisite. A universal star:;e is not available 

and l\i th t he data obtained it cannot be dj stin;;uished fros zoisi te. 

Since zoisi te :i.s a r1eta:nor"Jf1ic P.ir1eral and clinozoisi te an altera tion 

(deuteric) product, that is, an iron-free epidote, it seerTls JTlore 

likely that the minerals is clinozoisite. Polk26 reports clinozoic. ::'. tc 

from a gabcro outcrop located in the western 1·iichi ta Vountc.ins . 

Apatite. Apatite was only found in the gabbro-anortf!.osite 

where it occurs as pris~.s and gr2ins. In all likelihood the apat:i ts 

passed the 200 r1esh to the pan in the other specimens screened. Tile 

heav:r !':'j_nerals that passed to the pan '"'ere net exa!:tl.ne:i. The coo.tj ~ c 

is colorless and has inpe~fect cleavage. Several pris2atic cry-stals 

were observed. 

JD.ebecki te. The rock formin ;; ferro:r:ar:nesi an rninerc.l found in 

the Quanah £.;ra.riite is riebecki te. It is also noted in thin section. 

Tr1e rock v,r:Uch cont.'.'-i.ins t~1e higher percentat.;es of riebeclci te is very 

25uhl · t • , op. Cl • , 

26Polk, op. cit. 

p. 29. 
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' cor1ercY1ce. 

Tiierefore, t.,)·!e rj.ebeckite is descr~Lcd hsre s2.nce t1-_e irci::_vich:?1 ;·ri.'!~!1S 

The content vari es t hr01.:ghout t he 

outcrop. 'l'he rie1: ecki te occu-:-s :Ln rinutc crystals j _r; the thin section 

cf a s pecimen taken f rom the outcrop in Sec. 18, T. 2 ~L , R. 13 W. The 

riebecki te in part has been hydrothermally introduced. 

Alteration pro~ucts. T~ls alteration products such as 

chlcri te, epidote, leucoxene , and l:i. r~1onite were present hut not in-

ch1deci in tbe com1t. Their presence a.rid import<.:.r..ce h.:::.ve bec1 notEd in 

t he cescriptions of t he th:..n sectionD. 



Cl iAFTER V 

THE Et ~t:'UCEJ.r:ENT AND AGE RELATIOl:~SHIP 

OF 'I'lIE IGHEOUS ROCKS 

Introduction 

The i5"Tieous rocks of the Fort Sill Reservation outcrop as 

hills and peaks protrudine throuF;h a mantel of Permian 11 Red Beds" and 

talus. Well records show that the steep slopes of the granite hills 

continue for several hundred feet eastward beneath the present 11 Red 

Bed" surf'ace.l Deeper wells2 off to the fla.'1.ks indicate that the slope 

becomes gentler fart~er away from the surface outcrops. An arkosic sand 

was encountered at 1,430 feet to 1,448 feet in Sec. 3, T. 3 N., R. 10 W. 

Igneous rocks also were encountered at 1,920 feet in Sec. 33, T. 3 N., 

R. 10 W.; at 2,030 feet in Sec. 29, T. 2 N., R. 10 W.; at l,96o feet in 

Sec. 15, T. 1 S., R. 15 W.; and at l,86o feet in Sec. 30, T. 1 S., R. 

13 w., but records do not :indicate which igneous rocks the drill en-

countered. · 

1 Taylor, op. cit., p. Jl 

2Frank Gouin, "Geology of Comanche County, u 01-'..l.a. Geol. Sur., 
Bull. lfo. 41-DD (1928). 
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Decker3 notes t ha t : 

• • • significant evi dence that the structure of 
t he sedirru::mtar-_y rocks is intiin.ately related to the 

i gneous masses avmy from which they dip as a reneral 
ru.1£ . The masses subges t strong:l y t he i r local influ­
ence on minor structure. There i s also evidence t hat 
the early sediments were laid down on ~< irre [_'Ular 
igneous surface with peaks of the igneous rocks sup­
plying fragments through nearly 108 feet of the basal 
sediments. 

The overall structure of the sedimentaries as seen today in 

the eastern part of the system is that of two anticlines, the Fort Sill 

and Blue Creek Canyon, converging at about 20°. The dip of the sedi-

ments on the most southern flank is 12°, plus or minus. The beds of 

the northern.'T.ost flan.'!{ dip away at a nruch greater angle. Just north 

of the Wichita tiountains occurs a large syncline, the Anadarko Basin, 

with a steep south flank and a gentle north flank. The axis of this 

syncline roughly parallels the axis of the mountain.4 The strike of t he 

principal ridges and the alignment of the igneous peaks parallel a 

marked zone of fracturing or major jointing. 

A close sil:;rl.la.rity exists between the Wichita Mountain System 

and the Arbuckle Moun'va.ins and they are thought to be closely related5. 

3c. E. Decker, "Progress Report on the Classification of the 
Timbered Hills and Arbuckle Group of Rocks, Arbuckle and Wichita Moun­
tains, Oklahoma,tt Okla. Geol. Sur~, Cir. No. 22 (1939). 

4R · .. , S "" al G 1 f Part of Southwestern • ~~. aTv7er, .t'+re eo ogy o a • 
Oklahoma", A. A. P. G., Vol. 8, #3 (1924) pp. 312-321. 

5Taff . t 11 80 , op. ci ., pp. , • 
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In a few articles t he Ouachita- Arbuckle-hichita.-A:n.:i.rillo Eountain 

Systems are linked collectively but it .:!..s beyond the.scope of this t he­

sis to evaluate t be evidence f or t his theory . The iiichita and the 

Arbuckle .Mounta:i.ns have approximate l y the sare strike , namel y , t; . 70° Vi .; 

the strata ..are essentially the same in litholo[-'.:"J and structure, either 

in the rocks which outcrop or in the subsurface strata adjacent to t he 

mountains; they were uplifted at approtlmately the sa.."Ile time; and cith 

reservations, the igneous activity was si.:nilar in nature. 

lt is concluded that from pre-Cambrian through Paleozoic 

time, and perhaps into t he ~esozoic, t here existed an orogenic belt 

through t he southern r q;ion of Oklahoma. It is further concluded t hat 

the elongation of the i gneous rocks is essent ially parallel to t he tec­

tonic ar..is of this oountain ranr,e. However, t.he protrusion of t he 

present-day peaks and ridges above t he Permian mantel does not prove 

that their elongation has always been in a N. 70° Vi . direction. The 

erosion of the past, subsequent deposition, and faulting, could s hi f t 

the outcrops in such a way as to disguise their true elongation. Yet, 

with the data avail.able, their true elongation c~nnot differ greatly 

from that apparent today. The Wichita Mountains are located in this 

orogenic belt and thus at times were affected by these earth movements. 

'l'he dimensions involved in the Wichi ta M:ountains are not 

great Yrhen compared to other mountain chains. 



Daly6 states that: 

In a i;iven mountain chain, the abundance and observed 
sizes of batholiths tsnd to be directly proportioned to the 
intensity of the orogenic crumplim•. 

The oroe:enic crun::plir:g may have be·en ~rea t, but if this is so , t'::e evi-

dence is covered by the Permian sediments and it can be in no way co:npar t:d 

to the intense folciir: f and Cru.'T!plin~ so.me mountains have been s1.:bjec ted 

to.. Except for the Meers quartzite, there has been no record that nro-

found uiet.amorphic agents have been active. Information available indi-

cates that the area was a peneplane in early Cambrian time and later 

was uplifted and subsequently the Ca.r.~bro-Ordovician sediments were de-

posited. Near tbe close of the Ordovician time the area was involved 

in a regional uplift and near the end of the Fennsylvanian period t here 

was another and more drastic rejuvenation. 

In late pre-Ca..'1lbrian 7 ti.rne a magma originateci probably in the 

form o.f a bat.holith r.hich marks the beginning of recordeci history of the 

igneous rocks of the Wichita Mountains. The various rock types of this 

area are usually considered to be differentiates of this original deep 

seated magma, which most petrographers believe wa.s basic in character. 

6 R. A. Daly, Igneous Rocks and The Depths of The Earth; 
UcGraw-Hill Book Co., Inc., (1933) p. 117. 

7E. S. Larsen (Harirard) reported to the Oklaho:;;ia Geological 
Survey th.at t he zircor! c2·ystal5 of t.he zircon pegxr.ati te which represents 
the lat.est i gneous activity in the mountains as being 675 million years 
old, thus being pre-Cambrian. 



As evi.der~ced by tile presence of a roof pendant of the iLeers 

quartzite in the e:o..bbrc-anc.1rthosit.e aEd the Lli::-er-t rrani te , these ir:tru-

si ve r ocks Yrere covered by an unlmmm t.h:Lckness of r ock::s , some or a ll 

of i.frJ_ch were sedi::ler~ts. Tr.2~t t hE' original sancistonE: bed , 2-S pc.1i ntisd 

out by .Merri tts , covered a ~izeablE! area i s evi denced by t he scattered 

cu.tcrops. It is not known whether t hese beC.s were tilted anC. there is 

no infcr.mation on their thickness, structure, or surface relief. 

Ar e Relationshin 

The majority of geologists who have done vrork in the V<lichi ta 

Mountains place the gabbr-o-anort!'losite as the oldest igneou.s rock in the 

mounte.ins. The Lugert granite intrudes tbe basic rock and has P..popbyses 

into the gabbro-anorthosite. 'fhe former is, therefore, younger than the 

latter. The Lugert granite bounds the gahbro-anorthcsite on all sides 

in this area. 

The Carlton rhyolite is intruded by the Davidson microgranite. 

Stringers of the Itlcrogranite are found in the rhyolite. PnenocrJ·sts 

of orthoclase and quartz have been incorporat.ed into tho cicrogranite 

near the contact. Inclusiom> of the rtwolite are found in the micro-

granite. The Carlton rhyolite is, therefore, older tban the Davidson 

microgr.::.nite. The Lugert granite, on corning in contact with the Carl-

ton rhyolita, becomes finer grained and granophyric. In various loca-

tions the flranite has induced alterations i.!-i the rhyolite. Apop:t.yses 

8c. A. Merritt, ".hleers Quartzite ,'~ Okla. Acad. Sci., 1947. 



of the granite are also found in the r hy olite9 . The Carlton r hyolite is 

older t han t he Lu~ert granite. 

The Davidson :micrograni te is intruded by the Lu?ert granite . 

Small dikes and stringers of the granite are found in the microgra.Jri te. 

The Lugert granite becomes finer bl'ained and the facies border is not 

too well marked in certain places. Thus, the Lugert granite is youneer 

than the Davidson microgranite. 

The age relationship of the Quanah granite was not determined 

in this area. Taylor1
0 and Hoffman11 placed the Quanah granite as the 

youngest granite rock. It is likelri.se considered t~e youngest . 

The large aplite mass intrudes both the Lugert and Quanah 

grar1ites. It is not clear tvhettier this body is tl1e sarue a ge as the 

small aplite dikes. 

The criteria listed above indicate that the i gneous rocks 

were intruded in the follaifing order: gabbro-anorthosite, oldest, Carl-

ton rhyoli te, Davidson micrograni te, Lugert granite, and Quanah granite, 

youngest. Subsequently, there fol~owed a series of diabase, aplite, 

and quartz dikes, which represen~ the latest igneous activity in the area. 

Emplacement 

The classification used in this thesis to define igneous 

bodies is the one proposed by Daly12 which is based upon the method of 

9Bai •t 
101· ~n1' op. Cl ~t 

a;y or, cp . cl • , p . 32. 
~~of~man, op~ cit. p. 43. 

Dal)· J Op . Cl t., p. 76. 



intrusion, that is, injected bodies and subjacent bodies. 

Gabbro-Anorthosite 

The gabbro-anorthosite represents an early differentiate of 

the batholith. A gabbroic or closely related noritic magma served as 

the parent of the anorthosite. The segregation of the plagioclase is 

generally considered to have been due to gravity separation. The an-

orthosite, thereforej is a phase of the gabbro. 

The small areal extent of tbe gabbro-anorthosite of this 

area does not afford sufficient data to describe its snape or form of 

intrusion accurately. It was intruded into the Meers sandstone. The 

sandstone has been metrunorphosed and only a few isolated outcrops re-

main to indicate the nature of the pre-Car:ibrian roof. Whether the 

gabbro-anorthosite is the upper limit of the intrusion that came into 

place by crosscutting the count~J rock or an injected body from the 

batholith remains a debatable question. The gabbro-anorthosite bodies 

of the pre-Cambrian were probably laccolithic or lopolithic in origin13. 

The earth's original crusting and conditions seem to have been then 

specially favorable for the development of these big, monolithic basic 

masses which implies somewhat peculiar conditions of the post-Archean 

and pre-Paleozoic. Other types of outcrops are known, namely sills, 

dikes, veins, bands, phases, and smaller bodies, but the larger masses 

belong to the laccolith and lopolith classification. Therefore, it is 

l3Ibid. p. 44. 



D-roh~b- ' ,... ~, · 
t - v C::. ..l.c; i..flat tne rnode of i ntrusion of the r2.b"l::ro- 2norttor i te of tf>e 

Wichita .1.:0untains is a lac coli th or a lopoli th , or since sills are so 

frequent in this a rea, it may be a sill. It had an i rregular roof w:i,th 

projections both downwar d and upward . 

The scr...is t os E:. appearG.nce found in the gabbr o- ano!'tbosite is 

not t hougb.t to be . cause d by me tamorphis m but rather due to a late rr.ove-

ment in the body . 

Carlton Rhyolite 

Rhyoli tes are a textural variet:r of the gr-ani te clan and may 

be either surface flo-rrs or intrusives14. 

A grar>..i to id texture generally implies a plu t onic or h;ypab~· s sal 

magma chamber and a uniforcly slow rate cf cooline which allovrs t he 

continued growth of wide-spaced crystals until corr.plete solidification. 

If a crystallizing ma.gma is :rr.oved from a deep-se~ted to a shallow environ-

mcnt, it becomes sub j ected to different conditions. The faster rate of 

cooling, aided by the escape of occluded fluxes, mineralizers, and 

hyperfusibles, may induce a condition of viscosity which is too great 

for free molecular diffusion, and crystallization is start€d simultz n-

eously at many centers. The pbenoc!;rsts are thus embedded in a finely 

crystalline granular groundinass. Conversely , if a body which is carry-

ing grow-lng phenocrysts is undercobled, the rock then consists of 

phenocrysts set in a matrix of glass. ~he latter process whereby t he 

14F. F. Grout, Petrography and Petrology, McGraw-Hill Book Co., 

Inc., ~932) pp . 53, 57. 
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phenocrysts are set in a fine crained grounci'Tlass does not require tbe 

Carlton rhyolite to oe a surface or near surface rock. On the other 

h.and, the reported aporhyoli t.2 sur,§:ests a surface flow . 

The struct·:.rres associ2ted wit:i the Carlton r:tyo2ite ~nci~c;."Les 

that its relc.tive position with respect to the othe:c rock types have 

been influenced by "t-no anticlines. 

The 8.Y..is of the two anticlines, namely the Fort Sill Anticline 

and the Blue Creek Canyon Anticline, s trike in a general northwest-

southeast direction. The northern anticline, the Blue Creek Canyon, is 

less the..n half as vride as tl·ie southern on1:: , and thG central igneous 

a}:is is c:xpot.ed as a f ew· if::olated outcrcps of Carlton rhyolit.e . T!ie 

southern a nticli::-:E., t.11e Fcrt, Sill , is the larger of thP tv.ro and its 

a:-:ial crest parallels 2.r.d coincidc,s with t he lonr; a.J-:is of U;e Carlton 

rhy:ili te outcrop of this thesis aI·ea. The a:rrount of uplift cc.nnot t ·e 

sta.tsd defir .. itely. 

Tl:e possibility that these two anticlines were remr;.ants of 

two pre-C.?t:l:rian ridr,es does not alter the interpretation of the form 

in which the rhyolite was emplaced. If they are ridges, then tho -u.p-

lift was hcrst-like, othe:n-rise, these two anticlines h&ve influenced t he 

outcrop as they ~ould in sedirnentary forlil2.tions, that is, sills over-

lying each other yield topographic features similar to those formed by 

stratifiGd sedimentary formations. 

The pre:viously Uldeecribed outcrops of the rhyolite found 

during this work increase its known areal extent. If the supposition 

that the outcrops of the rhyolite are continuous in subsurface is 
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correct, the Carlton rhyolite may have a SUl'face o.nd subsu.rface extent 

equal to that of the Lugert grani t e of the ea.stern half of the 11dchi ta 

Mountains . 

The flow lines of t ne Carl t on r hyoli t e furnisn s ome i ni'orr;1;o.-

tion on the emplacement of t his rock. 'i'.he joi Ht.i..ng: fou nd :i.nl!J..uJ.ed ooth 

primary and secondary tectonic regional types. Interpret.ations of' the 

primary jointing is based upon Balk 1 s Memoir1S on the structural oe-

havior of igneous rocks. The primary flow structures found in the 

rhyolite are tnose that were developed during the tioe of consolidation. 

The flow lines a:re procii1ced oy an ali gnment of the pnenocr-Jsts of 

orthoclase and quartz. Sufficient readinr.:s were taken to ascE.rtain 

the general relationship of the flo~v lines to the joint~. Primar;y i low 

structures include cross joints, longitudinal joints, diagonal joints, 

and primary fla;t lying joints. 

Cross joints are developed perpendicular' to flow lines and 

are f orrned when the outlying portions of an intrusion bave begun to 

consolidate while the interior remains in a partly fluid state. The 

cross joints of the rhyoli te are not well developed. When found, they 

are perpendicular to the flow without much deviation. Cross joir.ts are 

best developed in relatively deep levels of the crust. Surface or 

near-surface intrusions are usually lacking in cross join.ts. 

Longitudinal joints are steep planes that strike paralle l to 

lS it . ~alk, '':Otr-u.ctural Behavior of I gneous Hocks, 11 Geol. Soc. 

of iuner. , Y-.e:~oir 5, July, 17 J 7. 
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the trend of the flow lines. These frc...ctures are kept closed by lateral 

cowpressivc ::; tress. This t yps of joint is ve:r.; well devE.lopFd in the 

r hyoli te. .Alrr;.ost v.rithout exception, ·\:.J1ese joints are present viherevcr 

flow str~cture is encountered. The~,r are easily identified by their 

' 
rough, wavy, and closely spaced surfaces. Since the :r.iajority of the 

flovr lines are in an east-west direction and the flow planes are verti-

cal or nearly so, the long:i tudj.nal joints coincide with flmv planes. 

This type of joint may be due to contraction of the cooling mass or by 

farther injection into a body which is cooling. 

Diagonal joints o.re steep planes that form angles of approxi-

mately forty-five degrees with the trend of the flow lines. i 'he diar.ron-
"' 

al joints are ~ell developed in the rr~rolite. They do not deviate from 

the forty-five degree position for an east-west flmv except where the 

flow directions change locally. If the chanf;e in direction is consistent 

for arry distance, the diagonal joints beco~e adapted to the new direction . 

In so:.n.e places the jointing is so regularly spaced that hexagonal blocks 

ar€ produced. These joints are caused by a lat~ral compressive stress 

which is normal to the direction of flow and in a way are to be re garded 

as shear planes. 

Primary flat-lyinp: joints are best developed in sheet-like 

intrusions. Hcrizor.tal or ne.ar-horizo~tal floors or roofs and low dip 

of flow- layers facilitate their development. Their ori r:in may be due 

to volumetric changes, differential load, or the attitude of the cocling 

surface. Ex.foliation ofttimes produces pseudo-flat-lying joints. Flat-

lying joints were not determined for the Carlton rhyolite. 



The rhyolite underlies t be Lurcrt r:ranite and the rhyolite-

granite contact plane is essentially horizontal. On the south, weGt , 

and north, the Carlton r hyolite dips under the Luc:ert rranite . In 

other locations where the rhyolite outcrop is relativc:. l y s mall and 

completely surrounded by the granite, the dip is always away from the 

rhyolite. 

The elongate Carlton outcrop centering in Sec. 15, T. 3 r~ ., 

R. 13 W. has an upper surface that is essentially horizontal. The 

e.l..""POsure in the small ravine carved by Little Medicine Creek shows the 

relationship of the Carlton-LuGert contact to be nearly a horizontal 

plane. Variations from the horizontal were noted as in Sec. 16, T. 3 N., 

R. 12 Vi., but the outcrop is relatively small. The nature of the lower 

portion of the rhyolite body is entirely unknown. 

If the interpretation of the texture, the deformation result-

ing from the Fort Sill Anticline, the areal extent of the rhyoli te, the 

flmv structure and associated jointing, and the near horizontal contact-

relationship, was made correctly, the Carlton rhyolite was em.placed in 

the form of a sill or a surface flow. 

If an exposure of the original upper surface could pe found, 

the form of the rhyolite and whether it surfaced or not, could be deter-

mined more accurately. If the rhyolitic texture was acquired at depth, 

the aporhyolitic texture as reported by Taff16 and Taylor17 would 

represent the upper quick-chilled phase. On the other hand, the 

16T r~ . 64 a~, op. cit., p. • 

l7Taylor, op. · · 34. ___ c _i _i:.. , p. 
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aporhyolite m_tgbt r epresent that portion effused and open to the sky . 

If the rhyolite did surface, the subsequent intrusions of 

t he Davidson nucrogranite and the Lufert granite were throu~h horizontal 

planes of weakness in the rhyolite, and the injections split and lifted 

the upper portion of the rhyolite. These upper p2.rts , if they existed, 

probably were eroded when t he area was peneplaned during the Lipalian 

interval. The igneous outcrops along t he Blu.e Creek Canyon Anticline 

are composed. of Carlton rbyolite; the Lugert granite is not known to 

be present. The rhyolite a.long this anticline may represent t he orirrinal 

uppE:r portion which y;as uplifted by the Luge rt r,rani te. The Blue Creek 

CarrJOD area has not been studied in detail and ir..f orr:lat ion is lackin~ on 

t his point. 

The rhyolite was intruded or extruded in a general east-wes t 

direction. It may have been injected through the gabbro-anorthosite or 

alons an upper surface of the basic rock. The intrusion of the Luf ert 

granite could have split the rhyolite from the gabbro-anorthosite and 

raised the rhyolite. Or, it may have intruded the gabbro-anorthosite 

and raised the rhyolite and gabbro-anorthosite, both of which were later 

eroded. Perh~ps some of the rhyolite has not yet been exposed. Diffi-

culty does not arise in the ew.placement of t be Carlton rhyolite. The 

ouestion. v;hether the rhvolite surfaced or not rel!'.ains unanswered. 
. . ~ 

An inspection of the ruap v.rhich accompanies this thesis revetls 

that the sedimentary Arbuckle Gr oup on the southern flank of t he i r,neous 

rocks -has a maximum dip of twenty-four degrees to the south and the 

Arbuckle limestone on t he northern flank has a ma..umurn din of fifty- five 



degrees to the north. A reconstruction of the area before the 

Pennsylvanian-Permian uplift would lend support to the idea that the 

rhyolite has been arched, though the possibility of old rid;es cannot 

be discarded. The present pla..."les of the flow layers would retain their 

original orientation if the uplift was horst-like but if the upli f t was 

by archinG, the attitude of the flow planes would be affected. 

The jointing related to the flow structure indicates that the 

rhyolite was already partly crystalli~ed while it was being emplaced. 

A thin section of a specimen taken from Signal ~uritain, Sec. 5, 

T. 2 N., R. 12 w., shows that the ground.mass has been fractured after 

consolidation, but while it was still hot, recementation had taken 

place. Lateral compressive stresses were active as evidenced by the 

longitudinal jointing. 

From all the evidence available, it appears that the Carlton 

rhyolite was em.placed as a sill at shallmv depth. There still exists 

a possibility that it was a surface flow. 

Davidson llicrogri:i.nite 

Tt..e best criterion as to the manner of emplacement of the 

Davidson rrJ..crogran.ite is that it was injected along planes of weakness 

at a low angle ta the horizon.7,al. The plane or planes of weakness alone 

·which the Ihl.crogranite w.:ls intruded was in t he Carlton rhyolite. The 

m.:icrogranitc intrudes th€ rhyol::.te and in turn is cut b~,r the Lugert 

granite. 

The shifting of the Davidson-Carlton contact up gradient in 



"' 3 ·1· J) 13 i·.· 1. ~., •L • .1 . on 1.,:bc flat 1;cct. or rrat.t llilJ. iiidicate t.~at t.l 0 

upper surface of the irtlcrogra:cite is nonr norizontal at this 2 ocntion. 

The sudden :.:.ncrcase in elc ration of the Davidson--:ar:::.. ton co!ltact on t.l:.e 

northwestern face of Pratt Hill, Se'"' 21. "" 3 ·.; l::i 1 3 u ..., • 4, l • , • , ~. ~ I~ •, 

to be the result, of the fault in Pratt Hill which previously h.:is been 

mentioned. 

The Davidson-Lugert contact has approxi1:iately t he s ame elcva-

tions at the various exposures; the Davidson microrranite underlies the 

Luge:ct granite . The Cay-lton rhyolite urderlles t he Davidson microgranite, 

but in frat.t Jlill tte micro r;ranite intrudes t he rhyolite . 

Ttc microgranite of Pratt Hill and the 0~1tcrop located in the 

N. ·_-y . 1/4, Sec. lh, T. 3 N., R. 13 W. probably are continuous. In trac-

inc the microgranite outcrop from Pzcatt Bill in a northwesterly cii.r .ctio::'.1, 

the rock d.isappears under a Pleistocene gravel rid r:e. Undoubtedly, it 

extends farther to the Dorthviest wtere it is found belol'r t!1e Lu~ert 

granite. The DicroGranite outcrop in tr e N. W. 1/4, Sec. 14, T. 3 li ' . ' 
H.. 13 w. is separated from the Lugert granite on the southeast by 

fleistocene ~:rravels and sediments of Recent a r.e . If the n1·i croG::.~anite is 
~ 

. 

continuous, as is here proposed, then the Davidson r.ri.cro~ranitc for:r:s a 

nearly horizontal sheet and is continuous for a considerable area. 

•; _, ,...., The texture of the nucrogranite is aphanitic, dense to very 

fine grained, and is indicative of a near surface emplacement or a 

quick-chilled body. The absence of phenocrysts ~ight susgest that the 

body was relatively sr::iall or was supplied from a source in which 
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crystalliza t..icn had Lot prOf'Tesscd fa.r enc;.i.(h to .fcrrJ. cry& tal~ of' a 

larger di.mcnGlon. 

l~s the Carlton rh;yclite coole.d and corrb:acte;d, planes of weak­

ness were developed in tr.e f or.-n of joints. Subsequent movement r:-iay have 

produced shear zones. The Davidson microgranite is interpreted as an 

intrusion a.long or.e or more of such zones of weakness in the rhyolite. 

The rhyolite was solid before the microgranite was intruded as sorre 

inclusions cf rhyolite have sharp and &.ngi..:1.lar outlines. 

F:.esistance to the ma.t;WE injection by the r hyol ite , or an 

ir...tcrnc:.l rE::sistar.ce in the:, micrograr.J.. tc lig.uid caused the aligr:.mer~t of 

the ve--::y fine grains producir.:.; floy; lines. The flor! li.nes of the r.ricro-

eran.:;. te strike in an ea:..;t-\-:e:..;t direction which pa::a.llcls the general 

strike o;.' tr~ose in the rhyoli te. However, t he dips differ, t:i.ose of 

the rhjroli to being fifty-five degrees south while :.hose of the 1r.:icro-

granite are fifty degrees north. 

From. the criteria given above, the Davidson 1nicrograni te is 

considered to have been injected in the form of a sill along horizontal 

or near horizontal planes of weakness in the Carlton rhyolite. The . 

thickness of the present outcrop does not exceed fifty feet. This body 

was injected in a solid and somewhat cooled mass and was quickly chilled. 

Subsequently, the microgranite was intr~ded by the Lugert 

grani.te. The Davidson outcrops mapped by Boffwan18 on Mounts Wall and 

13 
Hoffman, op . cit. 



Tarbone may represent the upper portion of the raicrogranite that was 

split and lifted by the invadinf~ Lugert magma as it intruded throur::h 

the Carlton rhyolite and Davidson microgranite. The nicrog-ranite out-

crops on Mounts nall and Taruone occur at higher elevation than do the 

ltlcrogranite outcrops of this area; a difference of abo~t 400 feet . The 

rhyolit e is not known to outcrop at these higher loca·t.::.ons. These out-

crops of Davidson micrograni te may represent erosional re1:.i...'1ants of a 

once continuous sheet of micrograni te whic~1 may have extended through 

this area. 

L-1:. r;er-: Granite 

The s truchiral nap v1hich is included. ir2 this thesis shows t he 

.... 
nature cf tbe floor on which the Lugert granite was intruded. The floor 

is not even. The irreg:ularities are caused by protrusions of gabbro-

anorthosite, Carlton rhyolite, and Davidson microgranite. 

The igneous rocks that preceded the Lugert granite were cool 

er cold when tbe latter was intruded as chilled contact phases are 

f o-u.nd, while away from this zo:?Je the gr~'"'li te is mediur.i grained. The 

texh!Te of the Lugert grCil'..i.te indicates an. abyssal or hypabyssal e1wiron-

m8nt. The Carlton rhyolite underlies the granite. The rhyolite is con-

sidered to be a near surface or surf ace emplacement and in ~ome w2y an 

upper porti.o:r: of this rocl'.: must ha"'!E:' serYed e..s a cov-erirn?, for the f,ranite • 

• 
If the rhyolite acquired its texture at depth, the ~nple.cement of the 

granite offers no serious difficulty. However, if the rhyolite surfaced 

or was empla~ed near t he surface, as the writer believes, the covering 



- ~i 
. lJ 

necessar;y to impart the abyssal or hypabyssal texture to the r;rani~e 

requires special consideration. 

Three h:rpotheses will be presented. They will be gi v.cn in the 

order of importance, the first beinb the one that agrees ·with most of 

the data f ound during t his work. 

The gabbro-anorthosite was intruded i nt o older pre-Cambrian 

rocks, some of which were sedimentary rocks. The Carlton rhyolite was 

intruded through the gabbro-anorthosite or along an upper surface of 

the basic rock but in such a Tiay as to be emplaced as a surface flow· or 

near surface sill. It v..-as thick and had an areal or subsurface extent 

of' tens of square miles. 

The Lugert ~ranite was emplaced as a sill and sought out 

zones of weakness. In some places it intruded through the preYious 

igneous rocks to reach sedimentaries where it spread out in a manner 

resembling interforma.tional sheets at unconforr-..ities. The granite, in 

part, was intruded through zones of weakness in the Carlton rhyolite. 

It cut through and lifted the upper portion of the rhyolite which ser-

ved in part as the retaining upper surface of the granite sill. The 

rhyolite and the overlying sediments which may or may not have been 

present, afforded ample cover for the granitoid texture of t he Lu gert 

granite. 

The second hypothesis which postulates a pre-Lurert f ault 

is not necessarily in opposi tion to t he first theory presented. 

The gabbro-anorthosite lies t o t he north of t he Lugert graPite. 
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The basic rock is medium to coarse i::;rained w:ilch wol:ld indicat,e an 

a byssal or hypc.byssal'crystallization, other factors 'bcinc i~r:ored . 

'T'' - e ·" 1 .i.. ~, ~ 

J.11 var ton rh:yolit.e lies to vhe sou vL1 01 the ::;ran:Lte. The cont&.ct 

1rri th the gabbro-anort.hosi te on the nort ... 1 of the c.::ran::.. te and the co:ntc:.ct 

with t he rhyolite on the south are at o::., about the same Glevation. Thus, 

before the Lugert granite came to place, the gabbro-anorthosite had been 

upth.rovm to where it laid at or about the same elevation as the Carlton 

rhyolite. The fault or perhaps a series of faults preceded and possibly 

heralded the intrusion of the Lugert granite. The eastern area o.f the 

Vi i chi tas, for t he most part at least, was still covered b:r pre-Cambrian 

sedimentary rocks . 

The third hypothesis is based on the i"'h:ir oli te acquiring the 

api1anitic porphyritic tex ture at depth. In this supposition the Lugert 

granite was injec lied along horizontal OX' near horizontal planes of r•eak-

ness in and along tba upper surface of the Ca:clton rhxolite. The rae-

chanics of emplacement embodies DUch the same principles described for 

the Davidson m:icrogranite, though in no way comparative in sh~e. 

There is one question which repeatedly offers an obstacle to 

the emplacements of the igneous rocks. That is: what was t.he nature 

of the upper portion of the rock which acted as the roof and why isn't 

there more evidence of its existence than the fe1-r reJlh""Jants of Meers 

quart.zite and possibly the Davidson microgranite of Mounts Wall and 

'l'arbone. If the Luger t granite of the eastern area is one and the 

same granite a s that in the western area, the original retaining surface 

of some pre-e:>:isting rock extended th:'oughout the Wichita area. Fo::-



llO 

t he eastern part, vdth the exception of a fffiY outcrops of Keers quartz-

ite, the nature of ~he top-most igneous rocks and their roof are un-

kno"Vm. Perhaps sufficient credit is not r-i ven to the mar,ni tucie of pre-

Ca11brian erosion. The nature of this upper portion nay L1e better under-

stood as t he intervening area between t he eastern and vrestern portion 

are studied in detail. 

Though not conclusive, the structural map gi"\res support to a 

sill-like body of the granite. Apparently the granite was intruded 

from the west. The Lugert granite does not outcrop east of the area 

included in this the.Sis. The igneous rocks extend eastward in subsur-

face. 

The Lugert contact with the gabbro-anorthosite alonf, the 

northern base of M:ounts Scott, 17all, Sheridan, Tarbone, and Baker is 

approximately horizontal. The contact-line follows the contour lines 

without marked variances. The exception is found in the high pass 

between Mounts Wall and Sherida...~. 

As previously mentioned in the emplacenent of the Carlton 

rhyolite, the granite-rhyolite contact approached a horizontal plane. 

Those dips which are not horizontal arc attributed to the irrei~larities 

of the floor over which the Lugert grani te passed. 

In the western part of the Wichitas the Lugert granite has 

been interpreted as a sill by Polk19. Th~ sill-relationship is also 

sho1m there. Sills are corr.mon in many of the igneous rocks of the 

19-c lk ... o , op. cit. 
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i~iChit.P. - - t . 
~ .l>'.oun· .ains . The eYidence gathc-:red durinr. this t'l'ort lndic.;.l.e.s 

ilmt t.l:P. LugE:rt granite of the e~stern ·11ichi te l.~ountains al.so was em-

.., 
p~aces as a sill. 

Quanah Granite 

The areal extent of the Quanah r.ranite in this area is not 

sufficient to afford data to accurately describe its shape or form of 

intrusion. 

Taylor20 named and described the Quanah granite. He states 

that "the latest granite mass is represented by t he Elk ifountain intru­

sion, probably in the form of a batllolith11
• Hoffman21 interpreted the 

~uanah granite as a sill. Anderson22 finds evidence in t he presence of 

t he pegmatite dikes associated with the Quanah granite suggestive of its 

being a deep seated batholithic int rusion. 

Suificient data are not available on the mode of emplaceme~t 

of the Quanah granite; tbe writer is unable to classify the intrusion. 

Taylor23 classified the Quanah granite as a batholith; Hoffman24 named 

it a sill. 

Dikes and Veins 

The diabase and aplite ciikes, and quartz dikes and veins, are 

subsequent in origin to the main mass which they accompan;y. 

An injected body will cor.11J1ence to cool vrben it comes into con-

tact with the count:cy rock. This cooling naturally be gins adjacent . to 

~~Ta~~or, op. ci~., p~ 32~ 
"""tlo.J..irnan, op . CJ.t., p. 48. 
'"''· 1 ' • . 62 
""1 ... naer~on, op. cit.., p . • 
.:'. _1 '1'.-..- -1 <)T' ..,._ • t ' '2 
2 ' .... c -~~ ·"" ...... , \...1. ... . Cl ., J:.') • _;_. 

4HoffP.Jan:- op . cit., p. L.R. 
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the P<.~ripbe r~r. The solidification by crysta.llization reGult:..; in co;:trac­

tion Whici1 breaks t his outer portion into jointed n.a.sr.es. This r-ec:uction 

in Volume of the outGr shell upon a st.ill molt€-n and liquiG interim~, aid­

ed by the wei r;ht of this mass and -U1c overlying count,r-:,.· rock, forces an 

inJection uf tl1e rr.agma upward i nto these fissures a!!cl also i11Lo U1e 

country rock. The aplites commonly are found in t.he central mass and 

the diabase more frequently i.n the outer portion antl in the country 

rock. 

They are termed complementary dike8 because together t hey 

represent the composition of the main magma \•ri th which they are associa­

ted, however, the magma has in some way become divided into two urLlike 

sub-magmas, thus t he diabase and apli t,e coEposi"l.,ion. 

As the process of different~ation by crystalliz-.ation goes on, 

there wiJ.l be a concentration of the substances not rec~uired in the 

formation oi.' the r.:d.nerals at that partic:ular etage of t he CFJstalliza­

tion. This p.rocess continually· tends to produce minerals with a ~·dgher 

silica percentage . In th~~ late staf:e the unconsolidated :JJB.gwa. ymuld be 

high in silica con-Lent anti the esca2ing wai..er solutions v1hic:1 now tJ€ne­

trat.e the already solid but still hot igneous body carry silica. This 

iG. deposited as quartz dikes a.rid veins in pre-eris ting joints and 

fissures. 

The diabase dike in the quarried face at Lake Thomas Da11 is 

cut by an aplite striP..ger, and in other locations the a ge relationship 

· shows the diabase to ue older than the aplite. The igneous activity 

was culminated in ~ht :Lu.t·rn.a.tion of '..,l1e quartz di.rces and veins vrhich 
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represcr;t the last ir;ne01:.Ls activity in tbe ar·ea . 

In nearly ever:r instance the diJ·es and vei ns c oinc ide with 

to t he joir.ting of t he area. 

The large clike-1-i ke bod~r of Hpl -1 +.Je whi ch intrcd.es the q;1anah­

Lur,ert contact sought out planes of wealr..ness between t.he tvm gran:i. tes. 



CHJ~.F-TEB. VI 

CJI\CLDSION 

11 The archipelago-like arrangement of' the granite mountains 

and peaks in the plain leaves one to assume that only a small part of 

the igneous core of the ·lichita uplift is nov-: exposed0 1. 

The igneous rocks of the Fort Sill Reservation suffered con-

siderable erosion from the time of their uplift until they were covered 

by Permian sediments. With the exception of the gravel formation the 

Wichitas have suffered relatively little erosion and weathering since 

Permian time. 

The order of intrusion of the igneous rocks and the evidence 

of their ages is summarized below; reading from oldest to youngest. 

Gabbro-anorthosite (Cut by Lugert granite in this area, and 
by other gra...""li tes in other areas) 

Carlton rhy~lite (Present a3 inclusions in Davidson micro­
granite, does not contact the gabbro-anorthosite) 

Da-vidson microgranite (Con";:,ain inclusions of rhyolite, pene­
trated by apophyses of the Lugert granite) 

Lugert granite (Cuts . Dav~ds~n microgranite, Carlton rhyolite, . 
and. gabbro-w1ort-hos itc; 

Lraff, op. cit., P• 85. 
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Quanah g:canl te (Host to Lugert r.rani te apophyses , contain 
inclusions of Lugert Granite 

.Apli te (Intruded the :,;.iuanah and Lu cert granites ) 

Diabase dikes (Cut Quanah granite, host t o apl i te s t r i ngers) 

Aplite dikes (Cut diabase dikes) ( This aplite may be the 
same a ge as the aplite listed above) 

Quartz dikes and veins (Cut all rocks listed above) 

The Permian and post-Permian sediments have veiled many of 

the contacts. From the data obtained, the writer has concluded that 

the Carlton rhyolite was emplaced as a shallow sill or a surface flow. 

The Davidson microgranite was intruded throueh the Carlton rhyolite in 

the form of a sill. The Lur;ert granite intruded the Carlton rhyolite 

and the Davidson rnicrocranite, also in the form of a sill. The nature 

of the emplacement of the gabbro-anorthosite and the Quanah granite was 

not determined. 

The study of thin sections of the rock types and the heavy 

mineral analysis suggest that the various igneous rocks· of the eastern 

Wichita Mountains are differentiates from a com:non ma.graa. With the 

exception of the riebeckite present in the Quanah granite, the differ-

ent igneous rocks of the area are composed essentially of the same 

minerals and the feldspar content does not vary more than ten per cent. 

The color differences are not marked. The outstanding distinction is 

texturally. The acid igneous rocks of the eastern Wichita Mountains 

are classified as leuco-granites, or their textural equivalents. 

Fhases of the Lugert and Quanah granites contain ferromagnesian minerals 

in excess of five per cent, in which case t he grani tes are no longer 



ll6 
classified Ls le~co-gr<l!"D.t es (116 ), but ~s brani~es (226 ) 

rt i s concludec t ha t fro:n p r e-Ca.111brian t hrour;h Paleozoic 

th.e, and p e r haps into t he Hesozoic, there existed an or ogenic rJcl t 

t hrouGh t he so·Llthern rcGi on of Oklc:..ho:ma . i.J..so trH:·.t the elon~ation of 

t he i c;neous roc ks is e ssentially pa r al lel to t he tectonic a):i s of ·t: .i s 

P.i0 1h'1 t ai n ran ge. The iiicl'.i:i ta l~ountains a re locate d in t his bel t a-id thus 

at tiraes ·were affected by crust2l movements. 

It is pertinent, therefore, th2.t t he f:eolo;;y of t he Wichita 

~ r:om1tain Sys te~·! be studied in detui.l in i t s en tirety. A reconstrLlct ion 

of t '-.e p c:. st (;eologi c c.cti vi t y is f a r f:-o:r.1 bGinc c omplete anc t he 

probable c.n sNer l ie s :i.n t he c onpilation of the various detailed stuc1
; e s 

new bcin ,; :T.c.de . It is tel i e v er-7: t h2. t t he v:ic!:i ta i' ountains is t he key 

to t he sut. s ur f ace ;...:eoloc;y in sout hwestern Oklah oma. 



Ji.. !,:edicir!e Buff com.posed cf C~,r·J. t.:;n rl1.,i.-cli t .e. 

Ea:>d.:rr:un he:i.gb t of cliff 400 feet ~ C<i~P. d h~r 
t/ec.i.cj_ne Creek. 

}J. Close-u.p rif r··edicine B111ff s,-: 0T1in t:; tr1e vertj -

eel anc cress j oints. 
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A. 

B. 

PLATE II 

.~ ..,,_.::- - - --:- ~ . ...- .. 
- ,, ·.,,--!,.; . . 

!forthern slope of ·r t. Hinds.• Sec. 28, T. 3 N. , 

R. 12 ~J . Exar::ple of general appearance of t..11e 

Cc::rl ton rhy-oli t.e. Closely spaced .1ointinr: has 

"!Jroken the rhyoli-Le into s::iall c...ngular .frac­

:-,::8'1.i-::: 1'."·;-,j ch Ci 're t Le .hills a roun ded and con­

p c.r ati vcly s::iooth tcpo;:r~~phic .forr:1. 

Contact of Lugert granite and aplite, Sec. 1, 

T. 2 N., R. lh V-l. The apli te weathers more 
ree.dily than the r;:edium grained gr<ini te • . The 

Lugert granite supports sr1all jack oak nhereas 

t he apli te is r enerally void of vet;etation. 
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-__ .._.:: -:::.,..,- - - -

A. (.}l:'..2neh 1;.r2::1i te , Sec. 12, T. 2 E., R. . 14 Ir., 

3 . 

-· 0 - - 1 ... .J... ed .[ .. ro· ....... .... · .... .. -l- · ,... 1 · · 1·~ · , · 
..L ... ~u..Lc.tJ · ..L ,n. ' '·' '-'-lu OtlvCrup Gj '8rr.i a :i S8l.!.l-

!'.s ;: ts. Ccarse joir.tiE; p.rod·Jces houlc:&rs 
typi.;21 o.f :.;ua:r,a.:-: !'oJ . ..J.tains . 

Vt . Sheridan fron 
~ranite 1l.Dcierl2in 
line indicates t iJe 

t '.! e northeast . 
b;y- babbro. 
ccntact. 

Lu cert 
tree 
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PL~TE IV 

A. J.ock c-:::rea:T. en the SC'J.t~'l~'l'.'y~ sl01J8 of ln . 
c tt ~ 11. 'T' 3 ~· n - - '; -=>-
uCO , uCC • 4, .1. • l'• •, !l.o .ij •I• .n.vund-

TlGS.'.J of bculcers c1J.e t.c exfoliation. • 

B. Plei~tccer:e gravel bee, Sec. 16, T. 3 J·[., 

R. 13 W., deposited o::i t~•e Davidson nicro­

grani Te. Pleistocene gre~els 2re ~~ce­

spread through the eastern ffichi ta 1Jountains . 
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