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THE METHODOLOGY OF THE RESEARCHES
OF GEOLOGICAL SCIENCE—PETROLOGY
AS AN EXAMPLE"

Abstract: Geological phenomenon represents a kind of eternal motion of matter
in nature that embodies different geological processes with immense space and
eternal flux of time and shows inter-connection with each other. Being con-
trolled by this uniqueness, the study of geological science belongs to a higher
form of motion of matter with its own geological constraints, and cannot be re-
placed by the lower form of motions, yet, their physico-chemical constraints
are necessities to reveal the innate nature of geological process.

The study of geological process relies fundamentaily on the observation in
nature, whereupon the method of approximation is generally admitted as the
working principle, which constitutes the alternations from inference to obser.
vation in approaching the truth. Herein, the abduction adopted by Peirce. C.
S. as the inference to the best explanation both by inductive and deductive
methods, is best suited to this approach.

In the history of the investigation of geological science, the controversy of
the conceptual idea generally presents among the important topics with vigour.
In reality, this debate largely images the opposites of the contradiction of the
geological process, and proceeds to elaborate them to a new unity for further
debate until reaches its verity. It is considered as the impetus in promoting the
development of geological science. Some examples of petrology are also dis
cussed.

Key words: motion of matter, petrology, law of unity and opposite, method of
approximation, uniformitarianism.

I. PREAMBLE

The researches of geological science aim at the elaboration of the geo-
logical processes in nature, the investigation of their inter connections and
mutual constraints in order to guide the necessity of the existence and the

® Published in Proc. 30th Intern. Geol. Congr. , Vol. 26, pp. 225~235.
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living conditions of human being throughout the whole world.

Geological science is a kind of natural science wherein theories and
practice are closely connected. Its researches can only be done by bearing
in mind that they belong together and supplement each other. Since the
very beginning of the historical records of mankind, narrations on the
floods, earthquakes, volcanic eruptions as well as ore findings had
abounded in various countries and became one of the pillars of the antiqui-
ties with pristine simplicity in dialectics notably in Greek’s philosophy.
These are the vivid streams converging into the founder of geological sci-
ence that Lyell (1830) first brought sense into the forbidden zone en-
meshed in theology by substituting the realistic principle for a slow trans-
formation of the earth.

As a whole, feedbacks of practice-theory-practice prevail alternative-
ly through the progress of the history of geological science since the
Lyell’s time in the establishment of diverse branches of geological science
during the lower half of nineteenth century up to the modern researches
on the dynamic perspectives of the inter-connection between different
spheres of the earth. The repeated processes of observation and infer-
ence, analysis and synthesis, induction and deduction, all reverting to
practice and theory, invoke the recognition of change and transformation
of quantity and quality of each geological process at a comparative high
stage of development, and will attain the full development from casuality
to causality of theory of knowledge in the future. If we make a survey on
the development of history of geological science, we may find that there
has been a great progress in a broad field encountered from the surface
features to the nature of mantle and their crust-mantle action; from conti-
nental crust to oceanic crust and their interaction as to form the theory of
global tectonics: from temperature and pressure evaluation of the origin
of rocks to the thermal perturbation and relaxation of heat flow under
depth with the initiation of grand tectonics; from static observation main-
ly qualitative to quantifying geodynamic processes, thus leading to the
gradual approach to the very essence of the geological processes in nature.
The mighty advance of the mode of geological thinking during century has
hitherto been the guide of ever-increasing welfare of nations and averting
the unduly loss of people’s lives. If a nation that wants to keep pace with
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modern industry cannot possibly manage without geological theories

flourished from its own land.

I. THE FORM OF MOTION OF MATTER OF
GEOLOGICAL PROCESS

Geological science embodies the totality of earth as its object. The
main objective reality of the investigation lies upon the geological process-
es operated within the accessible part of the earth from lithosphere to at-
mosphere. By geological process, it is understood as the natural process
operated by the motion conceived as the inherent attribute of inorganic
matter. It comprehends various modes of action, broadly named as endo-
genic and exogenic actions that exist through immense space and endless
flux of time showing multiple geological constraints from each other and
passing away as eternally moving and ever-changing matter in accordance
with some natural laws. Based on this uniqueness, studies can only be
done through observation in nature in attempting to understand the scat-
tered geological records performed by the grand laboratory of Nature that
exists only as the ancient relics partly disintegrated by the successive geo-
logical events and obliterated through weathering. The inadequacy of ob-
servation is then supplemented by experiment and relevant principle to
form inference and is returned as feedback to nature to verify the results
for further investigation. Thus the method of approximation that repre-
sents the gradual passage for the recognition of the nature of geological
processes is generally adopted as the working method that essentially dif-
fers from those of basic sciences.

Geological process is characterized as the higher form of motion of
matter in a series of forms of action such as magmatic, metamorphic, dia-
genetic, orogenic, weathering etc. Each of them possesses its own inher-
ent attribute, that Jorms bodily the geolorical science as a whole. and
that interacts with each other during the ceaseless motion. The geological
process expressed as the higher form of motion of matter is obviously dif-
ferent from the simple or lower form of motion of physics and chemistry,
and can neither be treated explicitly as the functional relations of physical

variables nor replaced by the latter. Geological constraints have became



