
1

Maria Cheimonopoulou, Hydrobiologist, Hydrobiological Station of Pella, Greek Ministry of Rural 
Development and Agriculture

PRINCIPLE 7: 
The ocean is largely unexplored (6 concepts)

Principle 6 Graphic (Kaleigh Ballantine, Oregon State University for NOAA Education)
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⮚ The ocean is the largest unexplored place on Earth—less than 20% of it has been mapped, observed, 

and explored. (Concept 7a)

HMS Challenger Public Domain, https://commons.wikimedia.org/w/index.php?curid=7028789

➢ Oceanography is an interdisciplinary science 

where math, physics, chemistry, biology and 

geology intersect in order to study the ocean.

⮚ Τhe foundation of oceanography was set by “The 

Challenger expedition”, 1872–1876.

⮚ This expedition led to a new and overwhelming view 

of the ocean: full of life, complex, with unknown 

resources.



33

Have we progressed a lot in Ocean exploration since 1876? 

Not really….Most of the ocean still remains unexplored….

⮚ Why is that?

PRINCIPLE 7 
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⮚ Ocean exploration technology has evolved the 

last few decades 

⮚ At great depths over 200 meters exploration 

conditions become extreme

⮚ Scientists know more about the surface of 

the Moon.... 

Deep sea submarine

By Montereypine - Own work, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=89317538
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Why do we need to explore the Ocean? 

⮚ Exploration, experimentation, and discovery are required to better 

understand ocean systems and processes (concept 7b).

⮚ Exploration, helps us learn more about various aspects 

of the ocean (concept 7b).

⮚ Understanding and managing sustainably the Ocean 

we ensure the balance of all living systems on Earth.

⮚ We can not manage the unknown… 
Fiona Crouch
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⮚ If we want to explore, first 

we have to map!

⮚ As of 2023, 24.9% of the 

global seafloor had been 

mapped (SEABED 2030, THE 

NIPPON FOUNDATION-

GEBCO)

General Bathymetric Chart of the Oceans, GEBCO, 

https://www.gebco.net/data_and_products/gebco_web_services/web_map_service/
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➢ New technologies, sensors and tools 

(e.g. satellites, drifters, buoys, subsea 

observatories and unmanned submersible 

vehicles) are expanding our ability to explore 

the Ocean (concept 7d)

Inspiration for a blue school project

“Adopt a Float” (https://adoptafloat.com/), 

Educational Program

School subjects: STEM (Science, technology, 

engineering and math)

PRINCIPLE 7 
⮚ Over the last 50 years, use of ocean resources has increased significantly (concept 7c), 

⮚ We need to use ocean resources sustainably 

⮚ Therefore, we need to understand the “functioning” of the resources and their potential (concept 7c) 

BlueMinds4Teachers Online training course, 16 April 2024, session 2 (part 1)

Image credit: Kyle Grindley, UCSD IDG Lab,

https://www.go-bgc.org/floats
Global Ocean Biogeochemistry Arrray https://www.go-bgc.org/

Autonomous robotic 

float
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➢ Design and build a remotely operated vehicle (ROV) and the necessary 

sensors, tooling, and complementary technologies to monitor the health of 

marine habitats

Challenges for 2024

Data collection, reimagining the utility of telecommunications cables, 

administering probiotics for diseased coral, identifying healthy habitats 

for lake sturgeon, and deploying GO-BGC floats to monitor ocean 

health. https://materovcompetition.org/get-started 

PRINCIPLE 7 

⮚ MATE Underwater Robotics Student Competition NASA, WORLD 

CHAMPIONSHIP 2024

BlueMinds4Teachers Online training course, 9 April 2024, session 2 (part 1)



99

⮚ New technologies, sensors and 

tools are expanding our ability to 

explore the ocean system ( 

concept 7d). 

e.g. submarine cables

SUBMERSE project aims to utilize 

underwater fiber optic 

telecommunications cables as 

"sensors" that can track mammals, 

monitor earthquakes, volcanoes, 

and ocean waves.

PRINCIPLE 7 
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Submarine cable map, 

https://poseidon.hcmr.gr/news/project-submerse#lg=2&slide=0 
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⮚ Use of mathematical models is an essential 

part of the ocean systems (concept 7e). 

⮚ An ocean model is a mathematical description 

of the ocean. 

⮚ Models help us understand the complexity of 

the ocean and of its interaction with Earth’s 

interior, atmosphere, climate and land masses 

(concept 7e).

https://marine.copernicus.eu/explainers/operational-oceanography/monitoring-forecasting/models
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⮚ Mathematical Models can describe 

interactions within ecological food webs 

and help predict and prevent future 

species extinctions

⮚ No need to measure phytoplankton 

diversity, quantitative modelling can do 

that!!!   
Planktonic organisms 
Copyright © 2011-2024 Okinawa Institute of Science and Technology Graduate University
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⮚ Ocean exploration is truly interdisciplinary (concept 7f). 

⮚ It requires close collaboration among biologists, chemists, 

climatologists, computer programmers, engineers, 

geologists, meteorologists, physicists, animators and 

illustrators (concept 7f). 

⮚ Data and technologies from many knowledge domains, 

such as computer science, engineering, biology, geology, 

chemistry, physics are used (concept 7f).  

⮚ And these interactions foster new ideas and new 

perspectives for inquiries (concept 7f).

Marine mammal morphometrics: 3D modeling and 

estimation validation

Zhang et al. 2023, Front. Mar. Sci., 23 June 2023

Sec. Marine Biology

Volume 10 - 2023 |https://doi.org/10.3389/fmars.2023.1105629

https://doi.org/10.3389/fmars.2023.1105629
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➢ Only around 1% of the high seas currently enjoy 

protected status (national economic exclusive zone)

➢ “The High Seas Treaty”, also known as the 

agreement on “Biodiversity Beyond National 

Jurisdiction” or 'BBNJ', was signed in New York on 

20 September 2023. 

➢ Common governance of about half of the Earth’s 

surface and 95% of the ocean’s volume, 

➢ Opportunity for establishment of new marine 

protected areas 

➢ This treaty complements the United Nations 

Convention on the Law of the Sea (UNCLOS), which 

provides the legal framework under which all human 

activities in the ocean take place.

World map showing exclusive economic zones and priority marine zones to protect, according to non-
government organizations, the Pew Research Centre and the High Seas Alliance © Sophie RAMIS / AFP

https://phys.org/news/2023-06-

historic-high-seas-treaty.html
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➢ Target 14.8 Increase scientific Knowledge, research and technology for ocean health

PRINCIPLE 7 & EU PRIORITIES FOR 2019-2024 

PRINCIPLE 7 & EU Missions 

PRINCIPLE 7 & UN Decade 2021-2030

➢ EU Priority 1: A European Green Deal  (Preservation of Europe’s natural environment) 

➢ EU Mission: Restore our Ocean and Waters. Protection and restoration of  the health of our ocean 

and waters through research and innovation 

➢ UN Decade on Ecosystem Restoration (halt the degradation of ecosystems, and restore them to achieve 

healthy ecosystems)
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➢ Inspiration for blue school projects, Handbook of European Blue schools

https://maritime-forum.ec.europa.eu/theme/ocean-literacy-and-blue-skills/ocean-literacy/network-blue-

schools_en

➢ Climate and ocean (Use the European Atlas of 

the Seas to describe the state of the coastline in 

your country.) 

https://ec.europa.eu/maritimeaffairs/atlas/maritime_atlas/

➢ Building your own turbidimeter 

https://github.com/sciencemakersSE/Turbiditetsm

atare

➢ European Maritime Day projects

https://maritime-day.ec.europa.eu/my-country_en

https://github.com/sciencemakersSE/Turbiditetsmatare
https://github.com/sciencemakersSE/Turbiditetsmatare


PRINCIPLE 7, Conceptual Flow Diagram, Grades 3-5  
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Thank you so much!!!
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