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haH· !' t:c n extruded from :-, : y e r~1 rn~j u r crnl t' rs that furrn an 
ca.:. t.facing arc (St.latz ~lld C.lIT, 196-l, p. II? allJ pI. 6). Thi5 
un: does not co inciu e \~·ith th~ illfar~tl outJille of the Thomas 
calJ t' ra (fig. 2), but perh.lp;; it rtOccts the ring·fracture 7.onc of 
.lIlt tlat"r ca!Jaa ncstrd c1o:$dy with tbe Thomas caldera. Small 
plugs of alkali rhyotite S9uth of th~ south bounddry of the 
Thomas caldera appp..ar to be in part relJku to faults radial to 
th~ c~ld t~ ra . .. 

Young flows of ha5alt, auo ~Ollle flows of alkali rhyolite, 
appear not to Le related to the p()~ition;) of the c~ld t'ra5 . Till.:; 
is noticeably true for nO\vS of :hyolite ami hasalt at Smdter 
Knoll 15 miles south of the Keg Mountains, south of the area 
~ll(lwn in figure I. I infer from this that the topa7.-Learing 
alkali d l)"olite and the b~'3lt were g~nerat~d by a mt:chanism 
uurclated di.rtttly to caldera fonnation. The caldera 5truc tur~. 
hvwa~r •. pCO\tided paths ()f later emplacement of alkali 
rh)"olitt' an.d basalt magma3. 

ORE DEPOSITS ASSOCIATED WITH THE 
THOMAS CALDERA 

~lany on: bodies ha\'e been mined around the p<' riphery of 
the ThornJ.> c~ld'·ra. :\lo ~ t si~nifi('an t production h3:; been of 
mJ rt~ancsr. f fluor.;~'r. urJnium, and b erylli um .luring three 
llI~jor period:, of activity. 

Frum 19~ .) !o 195J ahout 7.2 ,:>00 lung te'ns of fII a ngan ~se 

vre ;lVerJg1 ng 25 pt" rcent m3ng.ln t'Se Wa.3 prodllf t' d fwm the 
Detroit di_trict (Crittt" ndt"n ;tnG olhers, If)61, p. 4(3) \~hich 
lirs in the DrttM- ~f0 iJnta i!l$ ~ it~1 i ; 1 aLoitt ~ r:tif fs ::uuih o r the 
w uth Luunda~ tlf til t! ThomeS \:'e'd~m (fi6; 2)~ Jlangane~e 
(". id ~ ore '''3:; produn ·li froITI wt aHTl.'rf'd repbcemrnt hodit"~ of 
I!lJn ~an~~ carbona tr in two 20·fvot beds or Cambrian 
dulomitr. T"~ rt> pbrement LuJ it's formed along LlItlts n"ar 
slIlall ;ntru:ive~ of quartz IIlvnzonite porphyry , anti the 
m:J I1 c;~II t:S f! c;lrbu na t ~ d e p, );,it~ <.Irt' ) oungrr than tltt' intru, iv c 
rod, ;, . The or~ bodi t'~ fonllt·d Ly \H'alht'nng to nlJng~lne~ 
(,:\id t'S within 100- 200 f t: d of lltt" surface (Critknd,!n and 
()th,· r.' , 1961). \linoc .JlnuunG of coppa, guld , hi :- lIlll th, and 
silvrr were proJucl"ff from the di:-trir.t pI;or to ) 9~5 «(ritten -
0"11 OlnJ otht:rs. 19h 1, p . 5 15; D.l ch, 196..+, 'p. 1-1-0). In n'renl 
YC',Jr:- flUllill;! C(Hll pJlli t! :> hJ Vt' pru:-pt'ckd fvr di .:-.... ;:;;,~kJ 
~Ip{wr ill forti" o"~~_~:JD t.ru'i\".',,; in th,. (Ji :; trict. 

\ ()\lrill r! 1 '.HJ-:i:! , ai..lOnt 75,000 ;, IIOf"t tons of OfJ (, r.,;·p ... r W61S 

pro.lIlCt~ from '",-r\5\ \\ as tllI 'n 'c:>H.:<1 thc: - ThOlllJ S Range 
1111ur:- par 'J i3tr it: 't ( :-: t J :Jtz and D:-t"~· u·~J. 19~''). p. \) ",·hit:ll lit' :' 
in 51'or \teJunuin , \~' i thi, about 2 ll1ii,, ~ w'est 'of t)lI:: Wt:~t 
l lOunfb.0· 0 '( the n H) /ll<l :- cl' d.·t a ( fi~. :.!),j-·ttStl~·p3 r wa :; min'l·J 
rriflcip :;I1~ fro'm ·m ... 1 'tv ~rr" ~ \lbr l , ip'~ of r b~ likr- 'anJ 
l'ul vt'rlll r f1l nr.t :-~ ":" ' ir 'ur" \\ o~ :: I 'o n :,'i :; till~ t lf (,5 - (JS ))" 'l"'C' t' nt 

Illluntt" in ~h:llt {" rc · J Z(.III" :' in d ' ll.)lllitr' or 'tll",lIIi,';; (:' t;1 ,lt Z :mrl 
"() ::- k rw-;J td , 19 .)·(J:-V~ -:2: ·W -?·'j))-V;; ~)7"r;;:;:~yJ1' ·(T"th ~il · 
~r"rllw ,J 'aTt t1- ·Inu.=- t ,A tit·", \lll ,·.wi,· fPI.l.:-- \\ ; ' n' "11 ,·,.l.h ··,'-1.l. At 
I";.I .=- l U.O;) ~' r C' t" 'n 't lJrall iu m \\ ~l :; tJf'\ · ~, · ()t '0 nl.ln,Y 'nY lIlt' 
thlOr:- ilar ·r j p~ :>. ~).lr·tic ubr1~ ,II ;:0 " J't tIlt' -SV II"tI1 ,·n.l of ~p0 r 

[\lolllltain, hilt \.,. a~ 1I 0 t rt'coYcred (Sl.o::Jtz .llld 03t crw~ld, 19.')9, 
p. 1). t\lining of f1uo~par ha!i recently st...utcd again in the 
lli ,tri ct. 

From 1956 to 196 J the Y tHow Chief uranium deposit, 
purported to cont.Iin in thc:= onJer of lCO,OOO ton~ of ore, 
pro duced urdnium ore averaging ahout 0.2 p\!rct"nt U J 0 8 
(Uow.ya , 1963, p. 19). 1!1r. depo:5;t i ~ in The DellJ. \i~Ju~H~_ 
l!u.> ring fra5~!ru:Q!.'.~ at the west boundary of the Thomas 
('al ~l t" ra (fig, 2). Th~ ore. mined largely in un opencut, 
con,j ·ted of chiefly hcta-uronophune \n \"a~er-Iairl tuff, volcan­
icb~ ti c sand5ton~. Jnd conglomerate mace up of fragments of 
rr.o~ lly volcanic rocks and some carbonate rocks (Bowyer, 
1<)6~. p. 17. 19). The host rock ~ ~mewhat similar to &.he 
water-laid tuff of the youngest volcanic group in the Thomas 
R:lllge. The ore was· forrned after mo~t of the vo"-:anic rocks in 
t.he <I i.; trict were deposited. 

In 1969 opt::ncut mining of ex lc:=n:>lve deposits of btryUium 
ore was startt!d in the Spor Mountain di3t.;ct, which includes 
the JCt:a of earlier lluorspar (Thomas Rang~ district) and 
uranium mining. The heryllium deposits, probably amounting 
to ahout 15 millie n tons of ore averaging 0.5 percent ileO 
(GriHitts, 1964, p. 75), lie wit hin about 5 miles west of the 
\\' es t boundary of the Thomas caldera (fig. 2). ~epo5i1!\.R~ 

.. ,-:c r~~ (tht! large'St ha3 a strik.e length oC 2.5 nul~),.E.k~ 
~'l..~~~conlant hodi~d of hydrothermally altereu water-laid 
tu ff (vi lri ,. tu If -Sr.a:iTZlrl"ld Carr, I. 96:» c')utaining bt! rtra ndite, 
about 5 perc ent fluorit e, 0,7 - 0.9 perc .nt mano-ranp_c;e oxiue, 
about 0.01-1. perrent uranium, ~nd small ;nnounl., of lithium, 
~ t' i:lJ. lill e,. H.,. auJ tungsten (Shawe, l,)68, p. 1153-1155) .. 
Tilt: d t' pv~tt 3 are- younger than tllt> rhy '>ti te that overlif!~ the ' 
mi" ra ti Ntl water·bld tllft (Williams, 1963, p. 54). 

Although the known ort! d ep.!l~il'Uift! . dhtrjbutedMOllHd.lhe.. 
,~~~~~IH.'!,~ .~!~~L~f.'s t ( :.~~E!;er)· ~ the Thofl}~ -cald_c,:(~ and 
h Cll CP. po, ~ it.ly are rcbkd to igneous rucks of the caldera 
cycle, the young a;;e of al! th~ d~ po:iits ~uggest.3 instead that 
tht:y are do~,.ly rdakd to the topaz.bcaa;ng alkali rhyolites. 
The C0 ml110n J~ocialion of ma"gan~se , lluorine, uranium, and 
\.,crylliurn, both in th e or~ dt:po~its and ~n the topaz.bearing 
rhyolik. also ;' U ggf's t~ a common geneSt;_ Staatz <lncl Griffitts 
(1961 , p. ().tB-9-l?) proposed that the or~. deposits formed by 
csrapt· o f rn inaalizing solutiolls from Luned magma of the 
ty pe that was extruJ~d as rhyolit.e-. Apparently the c.lldt!ra 
provid t'd a favorable stmctural environment for both intrusion 
of rh yolite aud rt"Ltted miner.lliz~tion. Qolr-ah.out ... a...thU:.d..a1.. 
.~i!-ptllplu:r~!!~.L£~Jrl..~SJlO.w.J!.Xpo:d.;...the remainder, 
\~ilich 15 c()vr'rt! ,l h¥ ~ate rhyolite flows or Quaternary 
allU\:ium, ~~t::H.-i'Q_n..!ain undi_i .o.'Lttrtldcposits..oC rnanga- ' 
n t'~ ... , flu ()J~I ; ar, ur~lIlium. and ber:vl1iu ~n, the covered nn l7 • . 
, . • 0 

Tr,l dl.lrt' 7.(lrh,' S of tIll' Keg alltl De"~rt caldera$ offer ~ imilar . 
rl(\ ' ·~ ibi1it i ,·:::;. Pcrk JP o th, 'r stru c tur~s n ar alkali rh),olite 
c,·nt.-r::. h il t not d e ''5I'1y rt:btt>J 10 t)\t: c itJ~ra~, (.>Trcr rolenti:.ll 
· It , · ~ (.Ir ,} r p(I. lb (..IT Tlla llga fl~~ , nllor~p.;.ir \ uranium, aud 
i n~ II i II II, ·, ·p:.t rti cubrly where favor ... bl (! host rock3 are ;lvJila. 
·I,k. 



TIlt: Of(' dq ,u:"IiG rll".lr the fn.lr;:in ; {.f Othe 'I hl'rlla ~ r ald/·r.l 3rt' 

;; rl·I.lt ;\Ody youll~ and \, t'rt' ftlnll ... 1 ill a near,slIrf J('~ 
°l .. iwIlUlt:IIl. If th,. inkrprd.lti(ln i~ ct)rr ... d that tit .. minl'raliz-

00' :: fllli(l \\°t>rc tlai .. oed from und e rl~ ing al~ali rhyolite ma~rn3 
::3mbers , tilt: fluid.:; must haH' traHr::;t'd rocks in J .. t'pt>r zont':5 

oo :o.d m .. y knot:: min~r.llized tht'm. St.latz and Griffitts (1961, p. 
' o~ 8-- <J-t~) iIlJi c <iteo~ o a pb~ihle dt'pth,zulling rt'btion, with tilt' 

o-iuor.-p.lr pipQ oc(urrlng ill a ct'rttr:ll zone o( solutiun fluw and 
. oOf)°llium Ot·po.;it3 occurring fJrtli er outward; the latter 
: 3 Ult·J whrrt" :::o luti0rt5 110 to nga carried fluorine suffici~nt to 

\ Implt":l the bl'l) Ilium. Thi:l :i-31JlC f('a50lIing implies that 
.: I" t'p~r zones l1\~y a\ :.o be \~o orthy of t!xplorillg. ~~h.~ 
; :0.)" L.. ~re:,t~ nt at drpth are tho~' that occur in minor 
~: !O~ntsji the ;aa\,,: ~Uch a~ ('u~r, gold , sih7r, ft'ai, and, 
O,° rlC, or tho_e that occur in min o r but aLnof/-;-Wly high 
_ : o; ~~nl:; i~ tbe. 3lkali rhvoU1t>, :.uch ... ~ leaJ and tin. 
Th~ aerornagm:tic dat.1 P;;~lltt'J in li~'1lfe- 2 inJicat~ 

i. , ~ibl4:: fa~oorabt~ ar~ for expl orJtion. Ber) Ilium, flllorspoar, 

-lid ur.lnium mines at the we~t edge of the Thumas c31dera arc 
:- oupeJ on the southwest f1Jn~ of a mJgneticb,h of 2,100 

;O ;Hnm..LS. ~bng:lnese deposit:; at the- south t'd~e of the caldera 
o !"e groupt'd on the soulht'ast nan~ of a magndic high of 2,100 
;:.! !l,mas and extend soutil~th.:lr(i acro~ a magnetic bigh 01 
~ .. 000 gamm:w. Perhap=- th e art'<lS of the~ mJglletic high, 
.'oarrant furthpr explura tion, as do magnetic ltigh3 of 2,200 

O,lOlmJ~ at ~~~ of the Iho~~t'~;-nd of.?,.100 
' .:. :nrll;l.;) £..LDlt' t'3.:lt t'll~~ of tilt" cdd'2!_ \~oh~_~~~;rAL 
o> ?();:)it~ art kno,"°n. Po~jbly the ma~etlcll1ghs of 2.200, 
. ~) :.i01J~~30~ glmm~b in tilt' cop os of the Thom~:" hrg, 
.0·IJ D~t'rt ('~IJ ~ra~, r6pt'('ti\e!y, \~O hrrt': lI u milia;!' dl'pu:-:il:; 
.. : e "noh'lI at t~t> surfau , al:-o j;~ify ('xp!(:;;iit-:rl ill th"ir ~o _ ___ _ __ _ _ 

;C Jllltlt'~ . :'lJgr]di(' _ ..l.loh''; of f) JQY_ gamma e:.& ch at t1. -:­
, o rth\\r.:l t:o C1 e of tht' Keg caltJt'rJ and Jt tht: t'a ... t fJge of lh ~ . . ____ - c: 0 _ ___ 0 _ •• 

~ };_.:;t:rrc <.!It!"r3 rn3)' r~pr~~rtCire:Js of :mlficlt' alt C' r:;.tlorl Lt'!uw 
: ;:.: s\lrf~c,~ tllJt art" fJ\00r3hlt> tar ~ t'ts fur (.:\ plur..ttilll!. f 
. omph a..<.iu tl.;1l ll\l~ n1Jc;ndic anulllJlit"s hJve ollly r,·btiv l· 

o;gflirl (, ;WI.-t'. <lIlJ illly ~ :(p!ur~titln La:;cd on tht'm should L~ 

; !idt'J '-11:-0 l,y :lll availalJI~ g~olu~ir. information. 
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