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of Colorado River water. This strongly Suggests that most of the fluid in

this geothermal System is derived frop the Colorado River. These data support
the accepted hydrologic model that most of the ground water

site is Colorado River underflow from the Southeast to the northwest,

Furthermore,

Or connate water, especially in the Upper parts of the northwest portion of

the systen. Local Precipitation, possibly recognized in the upper two
hundred feet, is not an important Source of recharge. Magmatic or juvenile

fluid, if Present, must constitute less than 5% of the aqueous phase in the

system.

The §0!8 composition of calcite in bulk sediments ig highly variable.

Al though correlations with mineralogy and several geophysical logs were

attempted, none were successful. However, detatled Study of core from

Mesa §-1 indicates that the §ol® composition of calcite in shales and
p

sandstones can be correlated with relative permeability. Low §pl8 values

indicate vertical sections of coarse, well sorted sands which are relatively

Permeable and which received abundant calcite during calcite Precipitation

rom late stage hydrothermal fluids. High §0!® values of calcite in bulk




consequence flow of late stage hydrothermal fluids and subsequent calcite

Precipitation was impeded. One of the results of this low permeability is

that calcite in shale is in oxygen isotopic disequilibrium by up to 20°/,,

with water in the central part of the anomaly. Thus, if calcite in shale has

undergone oxygen isotope exchange, it has been with connate pore fluid.

Therefore, shales in the East Mesa geothermal system will probably not be an

important source of water. The bulk of the retrievable fluid must lie in

coarse well sorted sands. Poorly sorted and fine sands should be intermediate

in storage and retrieval capacity,.

The oxygen isotopic composition of oxygen—-gearing minerals is determined

primarily during precipitation of mineral phases. Solid state diffusion

appears to be of minor importance even at 210°C observed in this system.
Oxygen isotope analyses of vein calcite, calcite cement in core samples, and

an authigenic potassium feldspar crystal indicate that the §0!'® of late stage

hydrothermal fluids should lie between -~11.0 and =6.8% 50. All of the detrital

quartz and alkali feldspar samples are in oxygen isotopic disequilibrium by

several per mil with the hydrothermal fluid that caused much of the mineral

alteration in this System. Calcite, which should be one of the most reactive

oxygen-bearing minerals, has not re-equilibrated with Colorado River underflow
of ~14.4°/ . which subsequently flushed out the late'stage hydrothermal

fluid.

oxygen isotope exchange. This model supports the hypothesis that most of the

hydrothermal fluid responsible for calcite precipitation has been flushed from

the system.
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As opposed to oxygen, dissolved carbon in the water (as bicarbonate) is

nearly in isotopic equilibrium with calcite due to the fact that the amount of

carbon in rock and water is 1000 to 1, whereas for oxygen it is roughly equal.

Consequently, carbon exchange should be observed in water before oxygen

exchange by 3 orders of magnitude. The small disagreement in isotopic

equilibrium of calcite and bicarbonate of 1-70/po may be due to errors in

available carbon isotopic fractionation factors. The calcite from most of the

wells lies in a very small range from -3 to -2°/oo. This is identical to

surface Salton Trough detrital calcite supporting the conclusion that most

of the calcite in this geothermal system is derived from Colorado River

sediments.
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