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� Rock Cycle and Plate Tectonics
All rocks end up in the sea
Erosion and Deposition
New Formation and Recycling

� Biogeochemical cycles
Carbon cycle
Nitrogen cycle
Phosphorus cycle
Silicon cycle

…Salt cycle?
… Sand cycle?

#2 – The ocean and life in the ocean 
shape the features of Earth
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#2 – Rock Cycle & Plate Tectonics
� Many earth materials and biogeochemical cycles originate in the ocean

� ROCK CYCLE

The ROCK CYCLE is the model that represents 
the genetic relationships of rocks to each 
other and to magma within the Earth's crust

Rocks are constantly being formed, 
transformed and recycled through physical, 
chemical and biological processes

� Many of the sedimentary rocks now 
exposed on land were formed in the 
ocean 

� Ocean life laid down the vast volume 
of siliceous and carbonate rocks

https://www.geological-digressions.co
m/source-to-sink-sediment-routing-sys

tems/
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� PLATE TECTONICS
It is the model of the Earth's dynamics 
that most geologists agree on, 
according to which the lithosphere is 
divided into about 20 rigid portions 
(plates or clods)

The Earth's lithosphere is the rigid 
outer shell of the planet including the 
crust and upper mantle

Tectonic plates can move over the 
asthenosphere and where the plates 
meet, their relative motion determines 
the type of plate boundary: 
convergent, divergent, or transform

M.Bitton, CC BY-SA 3.0  via Wikimedia Commons

#2 – Rock Cycle & Plate Tectonics

https://geographicbook.com/plate-tectonic-theory/
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� Exogenous dynamics is 
determined by the action of the 

atmosphere, biosphere and 
hydrosphere

� It originates on the Earth’s 
surface

� It shapes the forms produced 
by endogenous dynamics� Endogenous dynamics is 

determined by the action 
of the geosphere

� It originates in the Earth’s 
interior

� It generates the 
characteristic structures of 
the seabed and continents

#2 – Rock Cycle & Plate Tectonics

� Inside & 
Outside
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#2 – Rock Cycle & Plate Tectonics

https://www.travelinggeologist.com/2015/01/
Di Lysippos – Own work, CC BY-SA 3.0, 

https://commons.wikimedia.org/w/index.php?curid=5519736

Avenue, CC BY-SA 3.0 
<https://creativecommons.org/licenses/by-sa/3.0>, via Wikimedia 

Commonshttps://www.arte2000.it/en/blog-en/the-chromatic-beauty-of-verde-alpi-marble/

� The 'land' that comes from the sea

� The oceanic crust represents more than 60 per cent of the earth's surface

� There are therefore magmatic and metamorphic rocks that now form the continents 
that are derived from the ocean



By J. Dianne Dotson

By Tigerente – Own work, CC BY 2.5, 
https://commons.wikimedia.org/w/index.php?curid=1338360

By Logudro – Own work, Pubblic domain, 
https://commons.wikimedia.org/w/index.php?curid=91177808
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#2 – Rock Cycle & Plate Tectonics
� The 'land' that comes from the sea

� Marine life forms have also led to the accumulation of large quantities of 
siliceous and carbonate rocks

� So many of the sedimentary rocks now exposed on land also formed in the 
ocean

https://www.naturamediterraneo.com/forum/topic.asp?TOPIC_ID=236197

https://www.actaplantarum.org/forum/viewtopic.php?t=103225
By Ilenia Morandi - https://www.pinetahotels.it/blog/enrosadira/



#2 – Biogeochemical Cycles
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In a cycle, there is no beginning or end!

Molecules or elements move 
continuously between different 
RESERVOIRS by physical, chemical or 
biological PROCESSES 

� WHY A CYCLE AND 
WHAT IS IT?



#2 – Biogeochemical Cycles
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How many 
Processes are 

there?

Which are 
the 

Processes?

Where are 
the 

Reservoirs?

Which are 
the 

Researvoirs
?

A RESERVOIR is the PLACE where that 
element is contained in one of the different 
PHASES OF THE CYCLE

A PROCESS is the WAY in which that element 
is TRANSFERRED from one reservoir to 
another

� RESERVOIRS & PROCESSES
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By Alexander Davronov - Own work - CC 
BY-SA 4.0 via Wikimedia Commons

The complex interplay of dynamic balances 
through which the circulation of chemical 
elements from organisms to the environment 
and vice versa takes place

They are cycles of matter and energy where 
movement and transformation of chemical 
elements and compounds occur between 
living organisms, the atmosphere, the 
hydrosphere and the Earth's crust

The chemical element or molecule are 
transformed and cycled by living organisms 
and through various geological forms and 
reservoirs

https://youtu.be/Bn41lXKyVWQ

#2 – BIOGEOCHEMICAL CYCLES
� Nutrient cycles

Carbon cycle
Nitrogen cycle
Phosphorus cycle
Silicon cycle



By NASA� Carbon Cycle

The one through which carbon is 
exchanged between the geosphere, 
(within which sediments and fossil 
fuels are considered), the 
hydrosphere (seas, oceans, and fresh 
waters), the biosphere and the 
Earth’s atmosphere 

All these portions of the Earth are to 
all intents and purposes considered 
carbon reservoirs

The global carbon balance is the sum 
of the trade balances (gains and 
losses) between carbon reservoirs in 
the various compartments, each of 
which can be a source or a sink
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#2 – BIOGEOCHEMICAL CYCLES

https://sitn.hms.harvard.edu/

Wikimedia Foundation

By Wolfgang Moroder
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#2 – BIOGEOCHEMICAL CYCLES

� Nitrogen Cycle

The reservoir of this chemical element is the 
atmosphere where nitrogen occupies about 78% of 
the total volume

Living organisms must assimilate nitrogen for the 
formation of vital organic compounds such as proteins 
and nucleic acids

Except for particular bacteria (nitrogen fixers), 
atmospheric nitrogen cannot be directly absorbed by 
organisms and this is often a limiting factor

Just a few types microbes convert the nitrogen into a 
much more useable form known as ammonium 
(NH4+)

The chemical processes involved in their formation can 
be divided into 4 types: nitrogen fixation, 
ammonification, nitrification and denitrificationZehr & Capone, 2021 
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Matthew Harris - Own Work - 
CC-BY-SA.4.0 via Wikimedia 

Commons

#2 – BIOGEOCHEMICAL CYCLES

� Phosphorus Cycle

Fundamental because part of nucleic acid 
molecules, ATP, bone tissue

All marine sediments, especially carbonate 
sediments, contain a small % of phosphate

Economically exploited phosphate deposits are 
the result of selective leaching of CaCO3

Local accumulations of bones, teeth, scales and 
coprolites

Accumulations of seabird or bat droppings 
(guano)

http://www.agricolturaeambiente.it/di-fosforo-limmenso-e-solitario-tesoro-del-deserto-marocchino/
https://www.uc.cl/noticias/the-importance-of-seabird-guano-in-pre-inca-agriculture/

By Miguel Yupanqui, CC BY-SA 3.0 , via Wikimedia Commons
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#2 – BIOGEOCHEMICAL CYCLES

� Silicon Cycle

The Earth's crust is mostly composed of 
silicates and silica, which make up the majority 
of all rocks and their crushing products (soils, 
clays, sands)

Some groups of aquatic organisms have 
siliceous shells from the deposition of which 
flints  are derived (e.g., Diatoms and Siliceous 
Sponges)

An understanding of the silicon/a cycle is 
fundamental to understanding the functioning 
of marine food webs, biogeochemical cycles 
and the biological carbon pump

By Yoruno - Own work, CC BY-SA 3.0, 
https://commons.wikimedia.org/w/index.php?curid=2641085

By Ji-ElleIt

https://cellulenumeriealtro.blogspot.com/2013/02/meraviglia-diatomee.htmlhttps://forgottenrealms.fandom.com/wiki/Jasper

By Otis Crandell
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SCOPE AND SEQUENCE 
CONCEPTUAL FLOW 
DIAGRAM
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https://w
w

w
.m

arine-ed.org/ocean-literacy/scope-and-sequence
SCOPE AND SEQUENCE CONCEPTUAL TABLE
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https://oceanliteracy.wp2.coexploration.org/?page_id=1641#ep2topics

Topics and Subtopics of Principle 2

The charts list the major topics and 
subtopics in the conceptual flow diagrams 
of the Scope and Sequence

There is one chart for each principle

For each chart, the major branches of 
topics on the conceptual flow diagrams 
for that principle run horizontally across 
the top

The grade bands run vertically along the 
left column

SCOPE AND SEQUENCE 
CHART



BlueMinds4Teachers Online training course, 9th April 2024, sessions 1 (16.00-18.30 CET)

Why is Earth Science Literacy Important?

Earth is our home and we rely upon it for our existence in many different ways

Its resources feed us and provide the materials of our way of life

Even modest changes to Earth’s systems have had profound influences on human societies 
and the course of civilization. Understanding these systems and how they interact with us is 
vital for our survival

Earth Science Literacy is especially important at this time in history.  There are many 
challenges facing humanity—dwindling energy and mineral resources, changing climates, 
water shortages—directly relating to the Earth sciences

There are many difficult decisions that governments, local and national, will have to make 
concerning these issues, and how well humans survive the twenty-first century will depend 
upon the success of these decisions

We need governments that are Earth science literate

It will take a deep and subtle understanding of Earth’s systems for future generations to be 
able to feed, clothe, house, and provide a meaningful existence for all humans

We need citizens and businesses that are Earth science literate

http://w
w

w
.earthscienceliteracy.org/es_literacy_6m

ay10_.pdf

WHY DOES EARTH SCIENCE LITERACY MATTER?
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EARTH SCIENCE 
LITERACY PRINCIPLES



The OCEAN flows through all 17 UN Sustainable Development 
Goals (SDGs) 
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https://sdgs.un.org/goals



SAND BOX

    WATER RUNROCK LAB

GEOMARINE LAB

MAP YOUR BEACH!
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Young geologists at work! Let’s discover the different pathways 
around us!

CYCLES & CYCLICITY

� Rock cycle

� Water cycle

THE WATER PATHWAYSTHE WATER PATHWAYS


