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CARllON ISOTOPE COHPOSITION OF SOIL GASES AS AN INIHCATOR OF GEOTHERHAL 
AREAS 

C. T. Rightmire and A. H. Truesdell, U. S . Geologica l Survey , 
Reston, Vir ginia and Nenio P<.lrk , California 

Stable c3rbon i sotope co mposition a n d PC02 of soil gas samples 
{rom !:IW profil es in thenna l a reas of Yellowstone Nat ional Park IJe re 
determined to t es t these pa r ameters as geo thermal explora ti on too l s . 
~rge contrasts in carbon i sotope composit ion Here anticipated because 
it is kno,,' n t h3t Ye llOlJsto ll e geothennal C02 has a r a n ge of c5 13C fro m 0 
to -4 %. and biogenic soil C02 has a range of c5 1 3C f r om about -1 4 t o 
-1 37.. de p e ndin g on the dominL1 n t veget3 ti o n type . 

All su mples He r e collected f rom depths of 35 to 76 em beloH l and 
surface in areas I.,h e r e conifers I.,ere dominant . Except f or PC02 in 
sampl es neare s t the thermal areas there I'as lit t.le evidence of sys tem
Jt te Pe02 v~ riatio J1 from eit h e r sour ce . 

The SlJC values f rom a profile in th e vicinity of Sulfur Canldron, 
J ya por dominated system, range from -0.3%. at a point 1 8 m from th e 
cauldron to - 8_ 6%. a t a point approximately 168 m north o f th e cauldron . 
~,e PC02 of these samp les ranged from 10-1.00 to 10-2 . 44 ,·,ith very good 
Jg reement be t'vee n yo lume tr ic a nd gas c hromatogra phic determinations. 
samples from the Nor ris Geyser Basin pro f ile yield 613C values ranging 
irom -0.9 %. at a point 9 m I·lest of USGS borehole Y-12 to -22. 2%. a t a 
('l int 305 m J~ortheast . The PC02 of these samples ra~g·ed from 10- 1. 42 
:0 10- 3 . 24 ,nth only £a~r ag reeme nt b e twee n volumet r~c and chromato
,raphic de terminations . 
. These tIVO profiles i nd icate an increased contribution of geo therma l 
:ilZ tOl-lard the th e nna l areas and s h oH tha t this technique h as pot ent i a l 
:n geo th e rma l explora tion_ 

i£CION AL NETNIORP IITC TIlEllrlAL GRA DT"NTS lIND rlAGNATlSrl 
Ring, rllc h" e l. J.; lI odge , iJ . S ., iJe partme nt of Geo l ogica l Scienc es ; 
Chen g , R. T. , De partme nt of Nechanical En gi ne e ring, SUNY at Bu ffalo, 
Buffa l o, N. Y. 14207 

~, e common associa t ion of abundant pluto n i c rocks Hith h igh t e mp e r at ur e
:,w pres s ur~ rle t amo rphic r ocks s ugges t s th<lt magma tism may play a n 
::portant role in r egion a l me tamorph ism. In Nel-l Hamps h ire a nd Naine 
, .neo us rocks compri se llO to 50 percent of s ur face exposures in th e 
:~gh temp erature sill i manite zo n e , but i g ne ous rocks co mpri se J. (' s,; 
.h.1I1 25 pe r c(' nt of '-(lcks In th e ~,-e l" n sc lli sL r :1 cies zO ll e . Usln g Lh e 
:inlce elelll e nL llullleLlca l me thod, t h e rma l evolu t ion mod e l s are calcu-
:Jtcd to e va luate th e effect of magmatis m on th e thermal regime of th e 
:rust . Th r ee dimensional model s of intrus i ve s l a b s of var i ab l e 
\ ickness ( 2 , 4 and 6 km t hick) and variable radii tha t are e mplaced 
;c 10 to 15 km depth have been exa mined. In the case of an initial 
.'othennal gradie nt of g reater t han 25 0 C/km a nd ma g ma t emperatures 
:; l OO OoC , the maximum tempera tures produce d in the coun t ry rock above 
:'t rusives greater tha n 2 km th ick s hou l d give rise t o hi g h t e mp era tu re-

. UNIVERSITY OF UTAH 
RESEARCH INSTITUTE 
EARTH SCIENCE LAB. 


