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Thu aqueous solubilities of individual hydrocarbons, petroleum, and ptroloum 
f t a  c t i o n s increase with temperature, the rate of inc- being gmdwl +a 1 W C  
ahd drcrstic thereafter; eventually wrrolubility will be nacshsd at hlgh tmpwmtvres. 
&srbalance calculations show that the formation of p.hrolmm dbpoeitr can br ac- 
W n t d  for by a molecular-rsolution primary-migmtion mechanism at tmprutures 
gpatertfkn 180a C. Temperature decrease and salinity incrwm cause. drastic ex- 
*lution of hydrocarbons f m  the  us phase. Thus tha, pronounced decmam in 
elubility of petroleum at higher salinities and lower temperuturesprenent at Ehallow 
b i n  dopths mlwses dissolved h y d roc  a rbo n s during upward movement of dwp- 
knlnal waters. Faults provide the main pathway for this vertical ~ w m e n t .  Evmnt- 
wily ths fluids are collected info shallower sandstones when the fault becumos im- 
phmable to further vertical fluid movement. 

Themodel issupportedbygeochemicaI~sologicevidence. Atdepthsof 
14,000-18,000 ft. (4.27-5.49 km), 15-20 percent wa te r  remains in clastic dl- 
mtr which i s  mom than arfffcient to carry the r e q u i d  volumes of petmleum. Ex- 
pbrrmntul and field evidence has shown the a I m o s t t ok l  convenion of %rqpnn 

ex t rac  tab  l e organic matter in  finegrained mcks at t.mperatuns grwter than & C . On the other hand, st u d i e s in Tertiary Mesozoic basins have shown k t  
at depths rhallowsr than where hose tampemturns are present the-"kerogen" has not 
t ~ r rna l l y  dogmdd at all, and the extractable o m i c  matter in shales i s  immature 
a M  wrllke crude oil. Microspore and pollen particles in cnrde oils am & r i d  from 
+tmsnts much deeper in  the section than whern the oils am found. Thurmoclyna@c 
v i l i b r i u m  temperatures calculated for crude oils are much higher than re  se r vo i r 
~ p . r o t u r e s  and are in the range predicted by this model. 

The model predicts speciff c geologic and geogmphic controls on petroleum oc- 
cwmce. Exanination of petmleum deposits and badns confirms the predtctions and 
idicates that this mode I can be used as a powerful tool i n  petroleum exploration. 
Rdw model's essence i s  a sea rc  h for the first tmp off a major fault into the area of 

sediment thickness. Thu model can be used for exploration in Tertiary de- 
tars (Gulf k t ,  N i g l r delta), wrench badns (Loa Angeles), upthrust basins 

(*ky Mountains), thrust basin (Western Ccmada), and shelf plays (Western Canoda, 
Mid Continant). 

Another implication of the model i s  the possible existence of a huge new energy 
raburce-crude oi l  dissolved in hot deep wuten of petroleum basins. The possibility 
d i s h  of tapping these g eo t h a rm a I waters for heat as well as diaolvsd crude oil. 
~ tn imum estimates by mass-balance calculations put the reserves of t h i s  resource i n  
mhgr of the trillions of barrels. 
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Idea for the study come fmm u Iiter- 
ature search on an utklated possible ths- 

sis topic on hydrothermal mineralization. I t  was a p pa re  n t that there was no lab 
data on the carrying capcity of hot water for petroleum and that there was a great 
need for such data to allow for evaluation of the possibility of primary migration by 
molecular wlutton in hot waters. After the gathering of the data, much background 
reading on petroleum geology and geochemistry was underfaken to allow an appli- 
cation of the &ta to the natuml system and the construction of a model. 
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