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e MetPet focuses on transformations of Earth materials that
have taken place in the solid state through changes in the -
pressure, temperature, state of stress, or addition and
removal of material - a process called "metamorphism”.

* The changes in temperature, pressure and stress come
about when the plates that comprise the Earth's surface

_collide to form-mountain:chain in.a:process called.
"orogeny".




Modification of continents by orogeny

Plate collision resulting in mountain building
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Rocks tell a story

¢ The rocks within them experience increases in
pressure (sometimes enormous increases) and
temperature.

¢ The rock reacts by forming new minerals, the
chemistry of which is strongly controlled by the
pressure and temperature.

e Some minerals, such as garnet and plagioclase,
quite faithfully retain their composition from the
time at which they were produced.

e These minerals are a type of "chemical tape
recorder" that can be used to decipher the
pressure-temperature history, or P-T path, of
the rock during its evolution.
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Thrust velocity = 10 cm/year for 0.5 Ma (=50 km shortening)
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Interpretive results

¢ \alhalla complex cooled very
rapidly initially (ca 200 C/Ma
at 60 Ma)

¢ Rapid cooling commenced at
the metamorphic peak (with
melts present)

e Cooling rates require a
quench mechanism (tectonic
quenching)

¢ Rate of transport around 5
cm/year

¢ Tectonic stacking may have
been triggered by melting
(low rheology)

Valhalla Complex thermal history
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Data management problems

e Metamorphic petrology requires
¢ | arge quantities of visual data, images of different types
¢ Access to many analyses over this data and interpretive results

e There is a great need to build the necessary infrastructure for Earth Sciences
including

¢ Ontologies and tools for importing data

¢ Interoperability between data sources

¢ |[ntegration of data with existing analysis tools
¢ Visualization tools

e Some work in this area is already on its way in Earth Sciences and petrology,
public databases and ontologies
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Metamorphic Petrology Database

e The metamorphic petrology database we are building integrates

e raw data from tests with all the auxiliary data such as images of the
location, maps, etc.

e interpretive results in the form of assertions.

e Qur initial data model revolves around the way the scientific tests are
performed

¢ From location to sample, subsample, spots and chemical analyses.

¢ The location of all objects with respect to each other and the time attributes
are very important

* The way results are derived should also be recorded together with the data




Metamorphic Petrology Database

¢ Tools are needed to analyze and visualize data in its context

¢ Geo context to sample context

e Sample context to analysis context

e Set of tests to interpretive results context

¢ Provide an environment that allows researchers to

® gain access to data across the world, and

e exchange and annotate data between collaborators




Metamorphic Petrology Database

e What type of help can the system provide to the user?
e Keep track of all data access paths
e Summarize and present these to the user
e Use of data access paths
e Show me what | or my collaborator have done last
e Show me the usual path through the data for me or my collaborator
¢ Teach me how to navigate the data

¢ Based on my current path and my past behavor, preselect the most
promising objects that | should look at




Metamorphic Petrology Database

¢ Use of data access paths methodology
¢ Mine the frequent access patterns at file/concept levels
e Mining allows us to remove infrequent states
e Concept level allows us to collapse similar events
¢ Use the frequent patterns to generate a Hidden Markov Model (HMM)

¢ Use Viterbi on the a given sequence of clicks to find the most likely current
state

¢ Find the distribution of the next likely stages




Conclusions

e A framework for integrating data at various scales in the area of
Metamorphic Petrology

¢ Need to incorporate context at many levels

* Need to incorporate implicit semantics

¢ |n the process of developing an end-to-end application for incorporating this
information and enabling collaboration between researchers







