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Th e l"'l)crill1ental eyidence indi cates that hydroca rbons form din '( II I 

from a minera l surface-hydro~en reaction rather than from a sub~\"Jl I ' I, ' 
reaction uetlHcn genl'l'atecl ga.::,cs and hydrogen. In general, th e rca('ji .. 

rate is rapid at temperatures \l'dl below the "in a ir" calcinat ion ll'1l 'I ll' I , 
lurl's oj the carbonate minerals. 

.-\ n inn' r5c relation l'xists betll'een the complexit y of the hydl'Oca rl),, :, 

form cd and the temperaturc of thc e'\perim en l. The lo\\'e r th e initia l 1'1 

action temperature ot' the C:lrbonate m ineral-hyd rogen pair, the 11101, 

co III pIn: the hnlrocarbon. 

Equilibriul11 was not generally esta blished in these expe rim ents, al 

th ou.gh it Illllst haye becn attained locall y at hi gher temperatures al tl:, 
reaction suriaces. A n eya luation ot' th e k in etic dat a [or calc ite-hydrog\ r. 

sholl's the re~lction t o be pseudo-hrsl order. For our experimental 5 .1 ,;t('I ;1 

the .-\ rrhenius apparent acriI'Cltion l'nt'r!!~' is 18,000 Gt! mole. The rca, 

li ons uet l\'Cen dolomite-hydro,2:l' n ant! sider it e-hydrogen are more com · 
plex and an interpretation of the kineti cs frOI11 our present data i, IlIl! 

possibll'. 
Thi s stud~' is pert in l'nt to a number of geologic problem s. It dcl1Il I'::' ,\ 

s imple process to produ ce in organic hydrocarbons under condition::; th,1I 

could rL'asonab ly ex ist wi t hin the cru~t. These c1 al<1 ind icltc that th e r, 
actions arc temperature rath er than pressure sc nsili Ye and that the p:u 

tinl prl'ssLire of hydrogen is of g reater importa nce than is th e absolul' 
pressure of hydrogen in initiatin g Ihe reac tion. 

The process oi limestone and dolomile assim il alion b~ ' a magma i~ al~, 

:;e rilla nc . Ii the gases a:;sociatccl \I'ith :1 m agma arc reducing (hydro!.::l'll 
need onl .l· be it part of such :1 reducing gas) then CO~ need not dc,'c1op, 

The \I'ater gcne rat ed in the reaction: ca rbonate l11ineral+h~'drog\' 11 

= methane+watcr+ml'lal o'\ ide or hydro'\icle, \Yould inhibit th e rl':n 

ti on; caruon dioxide I\"ould not. This \I'ater ca n, of course, b e etTectil'l'h 
rl'lll ond from the system b\'ul'ing in corpo rated in the rock-fOl'Jl1in~ mill 
erak The h~'drocarbol\s mayor ll1:ly nol l('aYe th e sys t em. T hnt i
Ii 111 i 1 cd licit! e\'idenn' to su pport such it h~'pot hcsis . Pet ersil'ye ( 19(11\ l" 

tilll a tl' s that th e rocks of th e K.h ibina massif cont:lin iX 1 ()~ Ill " o[ in()r · 

ganically deri\'cd h~ drocarbon ga~l's . 
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I'an uj thi~ \I urI.; \I'a" performed lIlltier the aCj::is of the .\ lumic Ener!!~' Commi"in" 
Thl' l1la"s "pl'clr()~raphic allalyse~ \\ere d,ltll' h~' Richard ane! I'alricia Crawiord; the (,1I 

allal~sl' " Wl'rt: made hy \\ ' illiam ~underlalld; Ilarry :'Il cSwl'l'n and Carl \r~ 'l'rs ran a !HIll ' 
kr oi ~- ra~' difirac lion anal~"l';;, \\'e thank John I.akn~r for cooperalioll alld a~,i,LIIlf<' 

in lht: e \ l'erimental a'I'I'cl< oi the ,.tllJ~· , and our c(llleague" 1~()lj B:ugillan and I' raltri

J Ohll"I"II . lor a"~i"lallrc in the intl'lprl'lali,1Il (If kinl'lic data. 
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