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hot springs . Comparison of th e temperature pattern Ivit h the configurati~ ecreased saturationo~h--e 
of the Iva ter table indicates tha t transport of hea t by lateral flO1; of carbonate solid phases result fro 
thermal ground "ater is not signi ficant at shallo" depths. Total dis- I coeffiCients and degree of comple 
ch a r ge of heat f r om th e system is about 1.8 x 106 cal s-l, of " hich 1.0 x . changes in ionic s trength. 
10 6 cal s-l i s cond uct ion through near-surface materia l s "ithin the area 
of the thermal anomaly and the remainder is th e heat carried by the sprint 
discharge. THE I1AGNETIC POLARITY STRATI GRAPH' 

SEQUENCE AT MIZA-BORREGO STATE PAl 
GEOTJlERHAL RESOURCE OiARAC'l'ERISTICS , 
EXPLORATION CONSIDERATIONS AND PROPERTY ACQUISITION TECHNIQUES 

Harry J. Olson a nd 11illiam H. Dolan, Amax Exploration, Denver, Co . 

I'/orld 11ide experience demonstrates rather conclusively that geothermal 
reservoirs are more clos ely related as far as geological occurre nce, 
and exploration and development techniques are concerned to condit:.ons 
encountered by the mining industry than those e ncountered by the 
pe trolewn industry. To date , hOl1ever , the majori ty of geothermal 
activity in the united States has been undertaken by the petroleum 
i ndustry or related organizations not on l y because of the energy 
relati"Onship but also because proper t y acquisiti on practices and over
al l exploration costs have a more di r ect bearing to the oil and gas 
experience . 

Due to high land acquisition and evaluation costs , and because of 
long developmental l ead time , complex marketing problems and the 
necessity to develop a technical capability to handl e a wide range of 
geothermal fluids, the high degree of i nherent risk in geothermal 
ven tures requires that cos ts related to the discovery and definition 
of the resource be held to a m~nJ.mum . This ca'n be accompl i shed by 
avoiding large lease bonuses and rentals for unevaluated and untested 
properties, by joint venture arrangements I·,hereby a degree of the risk 
is spread , and by exploration agreements that permi t a timely evalu
at i o n of the geothennal potenti al I·,ithout a commi ttment to l arge 
capital expenditures . 

CHEHlCAL INTE1(ACTLONS DUE TO SUBSURFACE HIXING OF NETEORIC AND ~IARINE 

\O/ATERS IN A PLEISTOCENE REEF COHPLEX, RIO BUE NO , JANAICA 
O'N~il, Thomas J., Department of Geo logical Sc i ences , UniverSity 

Southern California, Los Angeles, California , 90007 
An investigation \·Ias made of geochemical processes occurring during 
s ub s urface mixing of meteoric and marine "aters within a Pleistocene .. 
reef comp l ex along the north coas t of Jamaica. Water samples from 
local sea water, four shallow wells a long a t ransect normal to the 
strand line, and a fresh water spring were monit ored over a four-wee k 
period for Na , Mg , Ca, K, Sr, Cl , S04 , pH, and alkalinity. 

Na, K, Cl, and S04 beha ve conservatively during mixing and de
crease in concentration inland t oward fresh water recharge zones. 
Variations in Ca, Ng, Sr, pH, a nd alkalinity, ho"ever , r ef l ec t variat
ions occurring b e t "een water and sediment in the zo ne of mixing. 
ThermodynamiC calculations indicate that meteoric water is saturated 
with respect to magnesian calcite and s lightly undersa turated to arag
onite and dolomite . Waters in the zone of mixing are s l ightly under
sa turated with respect to magnesian calcite and aragonite, but s uper
saturated t o dolomite. Solution cavities in sed iments of the mixed 
zone reflect dissolution by 'vaters undersa tura t ed in magnesian calcite 
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:i OROCCO 
Padgett, . Guy V., Department of 
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