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Summary

Plate tectonics provides a general framework for understanding the worldwide distribution of seismicity,
volcanism, and mountain building. These phenomena are largely associated with plate interactions at plate
margins. The basic mechanism responsible for plate tectonics must provide the energy for the earthquakes,
volcanism, and mountain building. The only source of energy with sufficient magnitude is the heat from the
interior of the Earth (~30 milliwatts per square meter). This heat is the result of the radioactive decay of the
uranium isotopes ***U and *°U, the thorium isotope ***Th, and the potassium isotope *’K as well as the cooling of
the Earth (~30 milliwatts per square meter). An accurate estimate of the heat lost from the interior of the Earth
can be obtained from measurements of the surface heat flow.

By figuring out the temperature distribution in different depths of the Earth, it is possible to plot the heat flow
diagram for those areas. Investigation of geothermal gradient is useful in estimating the maturity and
transformation of hydrocarbon organic materials and estimating the relative age of hydrocarbonization of the
source rocks. The importance of temperature and heat flow distribution calculation can be more obvious when we
relate them to other physical parameters such as density, seismic velocity, chemical composition and melt
fraction and use these parameters to more accurate modeling of anomalies and sub-surface layers. Primary
understanding of geothermal gradient can be very applicable in oil and gas exploration and production;
particularly in designing the combination of drilling mud, cement, rubber tools inside the well, using of
digitization tools and electronic devices in the well and designing the drilling pipes.

The basic relation for conductive heat transport is Fourier’s law, which states that the heat flux at a point in a
medium is directly proportional to the temperature gradient at that point. Using Fourier’s law, it is possible to
compute temperature and heat flow distribution in a one-layer section, with boundary conditions such as given
surface heat flow and surface temperature. In this paper, we use Fourier’s law and present a new formula which
calculates the temperature and heat flow distribution for a depth section with desired number of layers which
each layer has its own heat production and thermal conductivity. The boundary conditions for this calculation are
the given temperature of the uppermost and lowermost layer and a steady state vertical heat conduction with no
lateral heat variation. This is not far-fetched, because there are two boundaries with defined temperature in the
Earth: LAB and surface of the Earth. So, we can determine the temperature and heat flow distribution for a
lithospheric section with various number of layers with different thermal conductivity and heat production. For
verification, this formula was written in MATLAB programming software and the distribution of heat flow and
temperature for the synthetic models were calculated.
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