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Preface

These Notes presented in a somewhat heterogeneous manner, combine regular peer-reviewed information dedicated to
geoscience professionals — normal users of geological maps — with more basic information intended for a wider public
including high school and college students.

It was not possible to address in these notes all the geologic, structural or geodynamic aspects that may be raised by the careful
examination of this cartographic document. The text, consisting mainly of comments on the legends, is aimed at shedding some
light on a selection of examples that are, in our view, illustrative of each element.

It should be noted that a particular attention was given to the oceanic areas, the large magmatic events, and to the
geodynamics.

INTRODUCTION

This Globe is based on the revised third edition of the Geological Map of the World published in 2014 and whose original draft
was compiled at the scale of 1:25 000 000. This is a highly synthetic compilation given both the small scale of the map and its
educational purpose. It is a tentative and (very) simplified representation of the entire solid surface of our planet and includes
both continental and oceanic domains. This work takes into account the state of the geologic knowledge at the beginning of the
XXTI*century.

This globe displays the distribution of the main lithostratigraphic units and the main structural features that make up the
mosaic of the present-day surface of our planet, the result of 4.5 billion® years of unremitting "resurfacing".

Nota: In the text that follows, words typed in bold characters correspond to the different items of the legends.

1 The abbreviation for billion years (10’ years) is Ga (from giga-annum, official designation of international geological bodies). The author wonders
why the accusative form "annum"” was chosen instead of the nominative one "annus".



1- ONSHORE AREAS

1.1- Chronostratigraphic units

The onshore areas represent 29.2% of our planet’s surface and correspond mainly to the rock formations of continental
origin (or continentalized in the case of island arcs). They are classified using 8 broad chronostratigraphic units* 1=
Cenozoic; 2= Mesozoic; 3= Upper Paleozoic; 4= Lower Paleozoic; 5= Neoproterozoic; 6= Mesoproterozoic; 7=
Paleoproterozoic; 8= Archean. A number of regroupings were made when necessary by the geological or cartographic
contexts. In comparison with the previous edition, and for the sake of coherence, the Quaternary and the Triassic
Periods respectively within the Cenozoic and Mesozoic eras have not been shown individually. Also the 3 eras of the
Proterozoic Eon have been introduced as units 5, 6 and 7. Within these time units 3 main lithological facies ensembles
were distinguished: « sedimentary formations or those of an undifferentiated nature (uneasy to define); o extrusive
volcanic formations (V), corresponding to subaerial magmatism; « endogenous formations (P), representing rocks
originating in the Earth’s interior at depth and having undergone significant metamorphism or that correspond to
plutonic magmatic rocks. The last two rock categories are illustrated by a scattering of superimposed dots (red for
extrusive, blue for the endogenous). One exception was made for the Cenozoic volcanism (V1) that is identified by a
uniform strong red hue. Actually, the volcanism of this era (which includes Quaternary and Present times) is, in many
cases (e.g. subduction volcanism), the consequence of on-going geodynamic activity. It is therefore important that this
volcanism be clearly perceptible to the eye. Another exception was also made for the oldest formations, the Archean
(“8” older than 2.5 billion years/Ga), as here they are not differentiated for the sake of simplification. It should be noted
that the largest Archean outcrops are located in Canada.

1.2- Ophiolites

The ophiolites are remnants of oceanic lithosphere (from top to bottom: submarine basalts, gabbros, peridotites)
which, in a final phase of subduction following the collision of two continental blocks (or continentalized in the case
of island arcs), escaped from their usual recycling within the Earth’s mantle to become exposed inside mountain
chains. They are the evidence of a “lost ocean” (Jean Aubouin) and punctuate large suture zones. They can also be
the product of an obduction, as in Oman, where a slice of oceanic lithosphere overthrusts the edge of a continental
basement. At the scale of the original map, the extent of the ophiolitic formations (bright green hue) is relatively
small and quite often hardly visible. The ophiolites plotted are restricted to the Meso-Cenozoic times (younger than
250 million years?). Particularly noticeable are the ophiolites of the Alpine arc, the Dinarides/Hellenides, the Zagros
(Iran) and the Himalayas.

As an example of an island of ophiolitic origin, it is worth mentioning the tiny Gorgona Island located on the
continental Pacific margin of Colombia. Also Macquarie island (some thousand kilometers to the SSW of New
Zealand) is the result of a tranpressive motion along the large dextral transform fault (see note 16) that separates the
Indian Ocean (Indian-Australian plate) from the Pacific Ocean (Pacific plate) and uplifted a slice of Cenozoic oceanic
crust. Also we note Zabargad island (formerly called St. John island) in the Red Sea (Egypt), known since Antiquity
(Egyptians, Greeks and Romans) for its peridotite intrusion containing beautiful olivines (marked by a green
asterisk).

1.3- Large igneous provinces: the traps

During some periods in the history of our planet large eruptive pulses of a relatively short duration (in some cases
less than 1 million years) occurred in the Earth at mantle depth. These magmatic “crises” led to the vast and
voluminous outpouring of basalts at the surface of the continents (traps) as well as on the ocean floor (oceanic
plateaus). These huge lava flows are interpreted as the consequence of the ascent of a large mantle plume up to the
base of the lithosphere to produce the head of a strong “hotspot’, during the first phases of its life (cf. 2.2.7 et 3).
These surface features are labelled “Large Igneous Provinces*” (abbreviation LIP). The lavas of the traps, very fluid,
are also termed “flood basalts” In the 1% (1990) and 2™ (2000) editions of the original map, the traps were merged
into the too large time slices used corresponding to the chronostratigraphic units of the legend (e.g. Upper Paleozoic
for the Siberian traps, or Mesozoic for the Deccan ones in India). On the other hand, a number of traps straddle the
large main stratigraphic boundaries of these units, e.g. Upper Paleozoic/Mesozoic (250 Ma) in Siberia;
Mesozoic/Cenozoic boundary (65.5 Ma, also called K/T boundary’) for the Deccan event, in India. This might not
be coincidental since, for a number of geologists (e.g. Courtillot and co-workers), the great mass extinctions that
affected a number of living species® might be due to massive gas and noxious aerosols produced by these cataclysmic

2 i.e. geologic time slices. In the corresponding legend’s table as well as in the oceanic crust ages (cf. 2.2.1), the dates indicated are those validated by the
International Commission on Stratigraphy in the Geologic Time Scale published in 2008. The margin of error (20) was not mentioned for the sake of
simplification.

3 The abbreviation for million years (10° years) is Ma from the latin “mega-annum”, see note 1.

4 This term and its abbreviation LIP are currently used in the international geoscience community and were coined in 1994 by Millard Coffin and Olav
Eldholm. Rev. Geophysics, 32 :1-36.

5 "K/T" for Cretaceous/Tertiary. The use of the term «Tertiary» that corresponded to the Cenozoic without the Quaternary, should be avoided from now on.

6 The large chronostratigraphic delimitations (eras, periods, epochs) were created in the XIX™ century after the observation of sudden, very important and
generalized changes, in the association of fossils and micro-fossils contained in the sedimentary deposits, mainly marine facies.



