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1. INTRODUCTION

The Royal Museum for Central Africa (RMCA) holds one of the largest world collections of
geological samples and documents about Central Africa (Congo, Rwanda, Burundi), offering
unique reference material. The Geology services of RMCA contain around 16,000 minerals,
300,000 rocks, 21,500 fossils, and 30,000 maps. Their Archives include field notes, books,
maps, and aerial photography containing valuable complementary information.
The geology department of RMCA is divided in various sections: geodynamics and mineral
resources, natural hazards and cartography, surface environments and collection management.
These sections have very rich databases but they are not connected between them.

2. METHODOLOGY
The aim of the project is to centralize all data in a single system on a service that can be
available both on the internet and intranet. It will thus offer a common relational data model for
these different geological items.
A first model is created in MS Access, to be sure that everything is taken into account, with all
the interactions.
This model is applied to a PostgreSQL database, with a web interface in php.
Model is divided in 4 big sections : Contributions, samples, locations and documents. A 5th
section is there at administrative and security purposes.
Contribution is the center module, with links to other modules but inter-modules links also exist.
A contribution can be someone publishing an article, someone who has determined a sample or
the description of a place, so a contribution is the central link.
Test data will be used in a first time, before adding all the collection data.
The emphasis has been set on the integration of a hierarchical thesaurus of keywords, which
can be mapped to several international vocabularies.
A Github repository of the database web interface in Symfony 3.4 is available at:
https://github.com/naturalsciences/natural_heritage_geology.
A mapping has also been done between PostgreSQL and GeosciML for boreholes.

3. INFRASTRUCTURE
A dedicated server is used to run the PostgreSQL database (PostgreSQL 9.5.14 on
x86_64-pc-linux-gnu) and the web interface.
This one is based on Symfony 3.4. Symfony has been chosen because of the knowledge
already obtained with the development of DaRWIN in a previous version of Symfony. The
PostgreSQL database is also chosen for the possibilities to work with geographical data, with
the Postgis module.
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4. RESULTS

4.1 Mapping Postgresql – Geosciml

Search has been done to discover how to map PostgreSQL data with GeosciML. Data from
boreholes has been used for this. The data structure ofGeosciML was based on an xsd file :
http://schemas.geosciml.org/geosciml/4.0/borehole.xsd. Link between field names of
PostgreSQL and those from borehole.xsd was done with the use of a tool called Hale studio, to
facilitate the creation of the complex mapping files in XML. With an app-schema extension of
Geoserver, the GML file could be used on the web with WFS:

Figure 1. Schema of the mapping of database data to GeoSciML.

4.2 Model Of The New Database For Geology

Pascale Lahogue developed a model in Microsoft Access for a new database called
GeoDarwin.

The model manages three categories of collection materials:
● field observations with their localization (e.g., coordinates, lithostratigraphy, drilling,

structural analysis)
● samples (minerals, rocks, fossils) and the results of their analysis (e.g., constituent

minerals of rocks, heavy minerals, granulometry, magnetic susceptibility)
● documents (e.g., maps, archives, aerial photos, satellite images, documentation).

http://schemas.geosciml.org/geosciml/4.0/borehole.xsd
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A central category, Contributions, is the center of this model and is the link between data. Extra
links exist also between each section. Test data were imported in this Access database : around
12,000 samples, 29,000 documents, and 30,500 localizations.

Figure 2. General structure of the database

Each section of this relational database contains 1-3 main tables, an amount of related tables
and connection tables between sections.
Sections will also be subdivided into collections :
● minerals,
● rocks,
● maps,
● aerial photography,
● publications,
● boreholes,
● ….
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Figure 3. Detailed structure of the database.

This model in Microsoft Access has been tested for validity and translated into a PostgreSQL
9.5 database with the same structure, constraints and data relations with MDB tools and shell
script (http://mdbtools.sourceforge.net/).

http://mdbtools.sourceforge.net/
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4.3 Web interface

As we already had the knowledge to work with Symfony, this framework has been chosen in
version 3.4 to create the web interface.
The database structure has been created in Symfony (getters, setters, repositories,…), based
on the structure in PostgreSQL.
Test data from Access were also transferred.
Web interface is still in development. The samples section and the contributions section are
done as well as security (user management).

4.3.1 Welcome screen

The new website is intended to be used only by logged persons, so only the home page is
visible, with a button to login.

Figure 4. Welcome screen
Once the user is checked in, he gets access to the complete menu. His/her name is displayed
on the right of the menu.

The menu contains 3 entries:  Add, Search and Admin.
● Add contains up to now following entries: Contribution, Document/Image, Drilling,

Observation points, Outcrop and Sample.
● Search menu contains the same entries and a Search in all sections.
● Admin entries are:

○ Add and Search a user,
○ Add and Search a collection,
○ Add and search a mineral.
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Figure 5. Welcome screen when used is logged in, with menu.

4.4 Mineral
4.4.1 Add a mineral

The smallest constituent of a sample, a mineral, can be created and edited in the menu Admin
-> Add mineral.
As 2 nomenclatures are used at MRAC, possibility is given in the interface to enter a name in
the 2 nomenclatures.
To each mineral is given an ID, a rank (class, group, mineral), a name, a parent and a formula

Figure 6. ”Add a mineral” form.

4.4.2 Search a mineral

In the search for a mineral form, you can enter ID, class, group, parent, mineral or a constituent
of the formula.
In figure 7, there is an example of a search of minerals containing silicium.

Figure 7. Search for a mineral. Here, search for minerals containing Si.
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4.5 Sample
4.5.1 Add  a sample

The sample form is more complex and contains several subsections.
Up to now, there are 3 sections : Main info about the sample, Constituents and characteristics of
the sample and Contributions.

● In the first section, info is given about identification of the sample : ID, localization,
weight, size, description and some characteristics such as radioactivity, type, quality.

This first section is the only one that appears when you create a sample. When you save it,
other sections appear.

Figure 8. First section of the sample edit form.

● Second section contains a table with 5 tabulations : Mineralogy, Granulometry,
Petrography, Magnetic susceptibility and Documentation.

In Mineralogy, you can add minerals without limit. Heavy minerals can also be added.

Figure 9. Second section of the sample edit form. Tab “Mineralogy” with buttons to add minerals.

Click on buttons “Add a mineral” or “Add a heavy mineral” to enter data. Name of the mineral
has to be entered and a grade (quantity). For heavy minerals, type, amount of grains and
observation can be entered.

Figure 10. Second section of the sample edit form. Tab “Mineralogy” with fields to add minerals.

Each added mineral appears as a line in a table where grade can be modified. An example of a
sample with heavy minerals is given in figure 11. Percentage of opaque and non-opaque
minerals is automatically calculated.
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Figure 11. Example of sample form filled with minerals.

Second tabulation is Granulometry : detailed info can be given about size of the grains

Figure 12. Second section of the sample edit form. Tab “Granulometry”

No data exists up to now in Petrography. Magnetic susceptibility data can be entered in the
fourth tab. Some calculations as average are done automatically.
A last tab, Documentation, is still to be developed.

Figure 13. Second section of the sample edit form. Tab “Magnetic susceptibility”

The third and last section is about contributions. You can here add a contribution by clicking on
the “Add” button and choosing a type and a year. With that selection, a third field appears with a
list of contribution ID already filtered by type and year. Choose an ID to add it to the sample.
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Figure 14. First fields of the section Contributions of the sample edit form.

Figure 15. Fields for the section Contributions.

Figure 16. Section Contributions.

4.5.2 Search a sample

The Search sample form can make a search in the sample main info, in the minerals or heavy
minerals. When you click on Search, the results are displayed below, with a pagination.
Results can be sorted by any column, by clicking on the column header and documents can be
opened for viewing by clicking on one of the third first columns, and for editing by clicking on the
icon of the last column.
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Figure 17. Form to search samples, with the results table.

Figure 18. Example of sample in the view form.
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4.6 Contribution
4.6.1 Add  a contribution

Contributions can be very varied: it can be the publication of an article, the making of a map, the
discovery of a sample,… This form gathers the type of contribution, a date and contributors
(name, role, order in case of a publication). Click on “Add a contributor” to add people. In the
table that appears, other info can be entered as the institution or function of the contributor.

Figure 19. “Add a contribution” form.

Figure 20. “Add a contribution” form with a list of contributors.

4.6.2 Search  a contribution

Contributions can be searched in the contribution or the contributors data. As for the samples,
results are displayed below with pagination and documents can be opened for viewing or
editing.
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Figure 21. Search for contributions.

4.7 Search in all modules

Even if all modules have not yet been developed, a search in all modules has been developed.
It has still to be improved and developed but a search can be done on samples, contributions,
documents. Components of this big form come from each search form of the modules.
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Figure 22. Form to search in all sections.

The different sections appear in the results : columns are grouped to show clearly the origin of
the documents. For each section, main data are presented in the results table, with the ID and 2
or 3 more data. The edit icon in the last column will open the good document of the section.
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Figure 23. Results of a search in all forms.

4.8 Admin – Add a user

Each section of the database will be accessed with different rights. A user will get access to the
samples for example but no access or read access to the documents. Access will be defined by
roles given for each user.
In each collection, other roles will be attributed to users to refine access: curator, validator,
encoder, viewer, collection manager.
A user form contains the following fields:

● ID,
● username,
● first and last name,
● email,
● password role
● a checkbox to enable or disable the user.

Figure 24. Form to add a user.

Users will be presented in a table to get an overview of their rights, as shown in figure 25.
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Figure 25. Listing of users

4.9 Add  a collection

A simple form allows one to create a collection, with related persons and their rights.

Figure 26. “Add a collection” form.

Figure 27. “Add a collection” form with responsibles.
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A list of collections will summarize all info about each collection.

Figure 28. Listing of the collections.

5. DISSEMINATION AND VALORISATION

This new database has been presented to scientists at the international conference Biodiversity
Next organized mainly by Biodiversity Information standards (TDWG), Consortium of European
Taxonomic Facilities (CETAF), Distributed System of Scientific Collections (DISSCo), Global
Biodiversity Information Facility (GBIF), Naturalis Biodiversity Center of Leiden.
A poster has been presented during the 4 days of the conference in Leiden, The Netherlands,
from 22 to 25 of October 2019. The conference gathered more than 700 scientists in
biodiversity, coming from 77 countries.
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Figure 29. Poster presented at Biodiversity Next in Leiden, 22-25 October 2019

6. PUBLICATIONS

A publication has been done after the conference Biodiversity Next, on basis of the poster of
GeoDarwin presented during the conference : “GeoDarwin, an Open-Source Geological Data
Management Tool”, with authors Pascale Lahogue , Jean-Marc Herpers , Franck Theeten ,
Didier Van den Spiegel. It has been done in the Biodiversity Information Science and Standards
3: e35946. https://doi.org/10.3897/biss.3.35946

Authors : Jean-Marc Herpers & Pascale Lahogue, Franck Theeten and Didier Van den Spiegel


