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iwac=wew 0 A teacher aboard the ship Pourquol pas ?

SUPER-MOUV in Ecuador :
SUDb-seafloor effects of the Pedernales Earthquake

Rupture, Ecuador and associated vertical
MOUVements

8 January 2024 — 21 February 2024
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SUPER-MOUV :

8 January 2024 — 21 February 2024

Nautile
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daytime



..e=5=. . SUPER-MOUV :

8 January 2024 — 21 February 2024

Dredging
rocks
by night

CTD:
Conductivity,
Température,
Depth profiler
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SUPER-MOUV :
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8 January 2024 — 21 February 2024

.. to collect sediment cores
and study microfossils




et . SUPER-MOUV :

8 January 2024 — 21 February 2024

... to study heat flow near the trench by measuring
thermal gradient and thermal conductivity of sediments
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* SUPER-MOUYV Website :

https://edumed.unice.fr/data-center/oceano/supermouv.php

La vie a bord

Localiser le Pourquoi Pas ?

Envie de savoir ou se trouve le navire en ce moment méme ? Il suffit de consulter le lien suivant : Localisation du Pourquoi Pas ?



Using Ready-to-use
Classroom Activities

Heat flow on Earth’s surface
How to get heat flow beneath the ocean surface, how does it vary from differents area ? Try o give answers by study documents available below.

For this 6th meeting, we suggest you work on the variability of this flow, and on the notion of back-and-forth between data and modeling.

The new riddles are ready and available for download in the .PDF file below -

@ Heat flow on Earth's surface
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gsing Ready-to-use
lassroom Activities

Heat flow on garth’s surface

———

As part of the SUPER-MOUV campaign in february 2024, scientists 00 poard the vessel pourquol
pas ? cearched 10 mesure the heat flow atthe pottom of the ocean off the coast of gcuador.

! Heat flow (of thermal flux) is the thermal energy dissipated by the Earth's surface (in3 given time).

l The unit ysed is w.m* and depends, according 10 courier's law, 0N :

\ - the thermal conductivity of rocks, which is the capacity of a material, in this case 2 rock, 10 propagate
heat without any movement of matter,

-the geothefmal gradient, ie., therate of increase of temperature in the subsurface, from the surface 0

thermal conductivity of arock X geotherma\ gradient
(w.m".'K") K.m*)




Using Ready-to-use
Classroom Activities

Questions for students about heat flow

First level :

Using

and a mid-oceanic ridge, a subduction trench and a volcanic arc of

https://ihfc-iugg.org/viewer/
your choice, show that heat flow isn’t homogeneous on Earth's surface (figures 1 & 2).

For help, use : h

5. //WWW.

je.ac-nice.fr, ns/tectoglob

Second level :

- Knowing that Iceland is mostly made of basaltic rocks, and that the average geothermal gradient in
Earth’s crust is around 30°K/km, use figure 4 to estimate the average heat flow in this part of the

world.

- Using https://ihfciugg.org/viewer/, compare heat flow expected in Iceland to real heat flow

measured in Iceland.

- Try to explain the difference between the expected results and the real heat flows in Iceland.

For help, use :

and/or

pttps:/ B, hie2/




Using Ready-to-use
Classroom Activities

Third level :

Heat flow studies were carried out in 2014 during the oceanographic campaign Antithesis.
Two geothermical gradient measurements made during this campaign are shown in figure 3.
The thermal conductivity measurements carried out in the sediments collected during these gradient

measurements are shown in figure 5.

- Find the place where this campaign took place.
- Indicate, with justification, which of the points (06-07 or 06-08) should be the better one to calculate

the geothermal gradient, then calculate the gradient for this point (in *C/m).

- Knowing that the estimated gradient in °C/m is equivalent to the gradient in °K/m, estimate the
geothermal flow at the point chosen previously.

- Discuss your result compared with datas available on https://ihfc-iugg.org/viewer/

Catirbina 2CMTD AN C g




Using Ready-to-use
Classroom Activities
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Using Ready-to-use
Classroom Activities
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Using Ready-to-use
Classroom Activities

Qe A P apar® S N0s P

M w Therma! instuteny
(wins/
e ot
R ) ot 18 [P o'
Sanr e R
= | Ueg Rng URA daam Lo simaar | et 8 mat-ccneri Thge. 8 sebdeTien Wench sed & sk e of |
Sote e | W Ehama. o ot Nt B Ba Y hasmagunends o0 Ta s srfece (Rpesee | 8 20,
forsire Lt
T e e En K LRGSR SRt Ll S NMOLniL
DR L el s sty v vy e

Semgts | Lengiute e R TR N R Lonndd Wl
w/mlv
Trrwtng Bt limbend b maety made of basa eks Bt e Svenge et armel Fade i)
el =2 u 129 e et N, e Sgarn 4 00 atieate the senrnge heat S s B gt of the
oeon @mon wamy 1
Uing Mg 0 damaplvene] congare Saut Sow spectnd B siaed te teal heet Sow)
LRLal e ma ATy B sadimens s samgias D607 e 0600 (Ngee "

Tt el W real bant Roan b ansd

ot bewel

et Som Mudme wes ariad st e J00A Satg he g

[T poathar —te mowg PegT e e 1 Sgwe )
"-“m-—--ﬂ-‘-.na“u.-m-*
e ascrmrarts e Moy Sgue T

| fmg B pan whare Ba Berpagy tek pos
*“m“‘ﬁ~~ﬂ.u~h~~-- v st
- St W i e el

- o S e -'{I-. e 3 - e, e
huﬁ**”
Lo mo et R SR e s icslcwmn )

Pasmne SOOAON - DOU N Taamae COMDAON - 02U 2=




-
i ¥
‘~-—.~ o 3.

i

i L Using Ready-to-use
Classroom Activities

Prafil AB (L=975 k)

......



P - - -

]
Y] —slly §FLOTTE g {
2 OCEANOGRAPHIQUE

“ FRANCAISE |
PAR L'IFREMER -
" " A




EGU s GIFT 2025 | WS 4 | From the sea floor to the classroom

Union




< EGU e GIFT 2025 | WS 4 | From the sea floor to the classroom

“When | think of the floor of the deep sea, the single, overwhelming fact that
possesses my imagination is the accumulation of sediments. | see always the
steady, unremitting, downward drift of materials from above, flake upon flake,
layer upon layer —a drift that has continued for hundreds of millions of years,
that will go on as long as there are seas and continents..... For the sediments
are the materials of most stupendous ‘snowfall’ the Earth has ever seen...”

— Rachel Carson

Lakcredile tv"(,f'a-f,& - %Ml,
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Deep Sea Drilling Project
(DSDP)
1966
Legs 1-96

Glomar Challenger

Ocean Drilling Program
(ODP)
1983
Legs 101-210

JOIDES Resolution
(UR)

Brief history of scientific ocean drilling programs

Integrated Ocean Drilling Program
(IODP)
2003
Expeditions 301-346

Mission specific
platforms

International Ocean Discovery Program
(I0DP)
2013
Expeditions 349-405


http://www.iodp.org/riser-vessel/
http://www.iodp.org/mission-specific-platforms/

Brief history of scientific ocean drilling programs

International Ocean Drilling Program :
|ODP3 P —
P IODP3

Expeditions 501 onwards

' INTERNATIONAL

OCEAN DRILLING
PROGRAMME

The International Ocean Drilling Programme is an international
marine research collaboration that explores Earth’s history and
dynamics using ocean-going research platforms to recover data
recorded in seafloor sedimenis and rocks and o monitor
subseafloor environments.

Mission specific Discover more > https://iodp3.0rg/
platforms



http://www.iodp.org/riser-vessel/
http://www.iodp.org/mission-specific-platforms/

JOIDES RESOLUTION

Credit: I0DP/Adam Kurtz
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JOIDES RESOLUTION



https://youtu.be/4wJOt4fEVnU

JOIDES RESOLUT/ION
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M An educator aboard the JOIDES Resolution

Juan de Fuca hydrogeology:
Cementing operations at the Hole U1301A and Hole U1301B

borehole observatories (CORKS)
22 June=5 July 2009
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“ An E&O officer aboard the JOIDES Resolution

Mediterranean Outflow:
Environmental significance of the Mediterranean Outflow Water

and its global implications
16 November 201116 January 2012
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Credit: John
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wlatias |ODP Expedition 339

Mediterranean Outflow:
Environmental significance of the Mediterranean Outflow Water

and its global implications
16 November 201116 January 2012




M IODP Expedition 339

Mediterranean Outflow:
Environmental significance of the Mediterranean Outflow Water

and its global implications
16 November 201116 January 2012

Wiz

:
NNy,
-
NSy o—

l
“ "‘ﬂ

—
_

Beck; IODP/TAMU
'
- ' —
" ‘



wwlasian |ODP Expedition 339

Mediterranean Outflow:
Environmental significance of the Mediterranean Outflow Water

and its global implications
16 November 201116 January 2012
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M Doing Inquiry-Based Exercises for Lab and Class

Reconstructmg
Earth’s Climate History

Reconstructing
y -
Earth’s Climate , - Kristen St. John R. Mark Leckie
History > | Kristen S Jonn
Inquiry-Based Exercises ™ B ,

for Lab and Class

VWILEY-BLACKWELL




Doing Inquiry-Based Exercises for Lab and Class
Seafloor Sediments | Geographic Distribution and Interpretation
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For the sediments are the materials of most stupendous ‘snowfall’ the Earth has ever seen...”

— Rachel Carson
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For the sediments are the materials of most stupendous ‘snowfall’ the Earth has ever seen...”

— Rachel Carson
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For the sediments are the materials of most stupendous ‘snowfall’ the Earth has ever seen...”
— Rachel Carson

Calcareous 00ze (discoasters) | DSDP Leg 8-75-1-3,10 cm
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For the sediments are the materials of most stupendous ‘snowfall’ the Earth has ever seen..."
— Rachel Carson
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For the sediments are the materials of most stupendous ‘snowfall’ the Earth has ever seen...”
— Rachel Carson
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For the sediments are the materials of most stupendous ‘snowfall’ the Earth has ever seen...”
— Rachel Carson

TerrigenoU"s Sediment (Continental shelf quartz grains) | ODP Legli@ic\ﬁBA-lH-l,lo cm
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For the sediments are the materials of most stupendous ‘snowfall’ the Earth has ever seen...”

— Rachel Carson
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For the sediments are the materials of most stupendous ‘snowfall’ the Earth has ever seen...”

— Rachel Carson
- r IR St o
Red Clay (Abyssal plain)s«DSDPLeg.8-75-1-1,100 cm




For the sediments are the materials of most stupendous ‘snowfall’ the Earth has ever seen...”
— Rachel Carson
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Doing Inquiry-Based Exercises for Lab and Class
Seafloor Sediments | Geographic Distribution and Interpretation
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aniamae Requesting sediment samples. ..

IODPa Expeditions Publications . Explore

- DATA & SAMPLES

IODP* provides open access to all expedition samples and data once the members of Expedition Science Teams
have had a reasonable opportunity to complete their initial studies within a one-year moratorium period.
Samples and data from all other scientific ocean drilling programmes (past and present) are also freely Coro Repositories
available. P Data & Somples
Frequently Used Acronyms

1ODP* RESOURCES

Data are avalfable from each expedition’s Science Operator, whveas samples may be requested from the tivee Core Repositories, using the links KML Tool

ools
below
Branding and Logos

& Sample, Data & Obligations Policy

DATA ACCESS IODP* EXPEDITIONS

HADAL TRENCH

Dates: Nov 2




...and extracting microfossils




...and extracting microfossils
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...and extracting microfossils




For the sediments are the materials of most stupendous ‘snowfall’ the Earth has ever seen...”
— Rachel Carson

O Calcareous ooze (foraminifera) | MD-168 AMOCINT/ZIMAGES XVII MDO8-3189 CQ
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e Using Core Photographs and Digital Images

International Ocean Discovery Program
JOIDES Resolution Science Operator.

Samples ~ Sample/Data Request = Core Photographs and Digital Images

Core Samples

Information  Requests  SampleTypes  Policies Repositories  Archives  Moratorium

Core Photographs and Digital Images
Whole-Core Photographs Examples

Whole-core photos are available in black-and-white 8 x 10 inch prints, 35-mm color Whole-core photo Section scan Close-up photo
slides, or scanned images (high-resolution TIFF files). Requests can be made to the
Data Librarian. Please include the DSDP/ODP/IODP core-naming convention when
placing requests (i.e., Leg-Site-Hole-Core). IODP whole-core photos are available

only through Expedition 312.

?.0-

Low-resolution whole-core images (300 dpi; PDF files) can be obtained from the

1 BN

Janus database Core Photo query.
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Digital Images of Core Sections

Line-scan digital images of the archive-half core sections captured with the Digital
Imaging System can be obtained starting with ODP Leg 198 from the Janus database
Core Photo query or LIMS.

Close-up Photographs
Close-up photographs are available in black-and-white 8 x 10 inch prints, 35-mm

color slides, or scanned digital images (high-resolution TIF files). Requests can be 4

3] 1 b

made to the Data Librarian. Please include the ODP/IODP core-naming convention

when placing requests (i.e., Leg-Site-Hole-Core-Section-Top interval). Requests can
only be made for close-up photos taken during a cruise. Close-up photos can be
obtained starting with DSDP Leg 46 from the Janus database Closeup Photo query or
LIMS.




397 U1586A-6H-5

Using Core Photographs and Digital Images

|ODP Expedition 397: Iberian Margin Paleoclimate

Working

Hodell, D.A., Abrantes, F., Alvarez Zarikian, C.A., and the Expedition 397 Scientists
https://doi.org/10.14379/i0dp.proc.397.101.2024
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Using Core Photographs and Digital Images
|ODP Expedition 397: Iberian Margin Paleoclimate

Schematic 3D cartoon illustrating gravity-riven downslope
y Ty slumping of sediments

Undeformed pre-
slump beds

Normal faults

Extension at head
Detachment at base of slump

Contraction at toe
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ol Requesting ODP/IODP core replicas

L

ECPRD

European Consortium for
Ocean Research Drilling

Core replica: Chicxulub Impact
Sequence | - IODP Expedition
364

Core replica

Chicxulub Impact Sequence | - IODP
Expedition 364 Replica of core section:
Hole M0077, Core 81R, Section 2I0DP
Expedition 364 Chicxulub K-Pg Impact
Crater Replica of a core drilled in the in
rocks from the peak ring of the
Chicxulub impact crater in the Gulf of...

Core replica: Paleocene Eocene
Thermal Maximum (PETM)

Core replica

Paleocene-Eocene Thermal Maximum
(56 Ma) Replica of core section: ODP
Leg 208, Hole 1262C - Core 5H,
Section 4Expedition: Leg 208 Cenozoic
Climate Cycles: Walvis Ridge Transect
Replica of a core drilled in the early
Cenozoic sediments of the Walvis
Ridge, Southern...

ABOUT ECORD v EXPEDITIONS v

Core replica: Chicxulub Impact
Sequence Il - IODP Expedition
364

Core replica

Chicxulub Impact Sequence Il - IODP
Expedition 364 Replica of core section:
Hole M0077, Core 40R, Section 110DP
Expedition 364 Chicxulub K-Pg Impact
Crater Replica of a core drilled in the in
rocks from the peak ring of the
Chicxulub impact crater in the Gulf of...

Core replica: Tahiti Sea-Level -
IODP Expedition 310

Caore replica

Coral Reefs off Tahiti Replica of core
section: 310-M0024A-10R-0110DP
Expedition 310 Tahiti Sea-Level
Change Replica of a core drilled in
Pleistocene fossil coral reefs off the
coast of Tahiti by the ECORD Science
Operator, Hole 24A, Core 10R, Section
1.Coral...

OUTREACH v EDUCATION v RESOURCES v

. | i
e
i y

Cretaceous-Paleogene (K/Pg)
Blake Nose Paleoceanographic
Transect

Core replica

Cretaceous-Paleogene (K/Pg) mass
extinction boundary Replica of core
section: ODP Leg 171B, Hole 1049A,
Core 17X, Section 2Expedition: ODP
Leg 171B Black Nose
Paleaceanographic Transect The core
contains evidence (tektites) of a huge
meteorite impact at 66Ma ago, the...

Core replica: Arctic Coring -
IODP Expedition 302 (ACEX)

Core replica

Arctic Coring - ACEX - IODP
Expedition 302 Replica of core section:
302-M0004A-11X-03I0DP Expedition
302 Arctic Coring (ACEX) Replica of a
core drilled in Eocene sediments of the
central Arctic Ocean by the ECORD
Science Operator, including the Azolla
event, Hole 4A,...




oal  Using Ready-to-use Classroom Activities

CLASSROOM ACTIVITIES

Search the database of more then 60 downloadable activities, posters, and resources for educators. All activities shown by de-
fault. To search our database of lessons, hover your mouse over the Activity Type, Topics Covered, or Grade Level and then click
the options. Multiple selections are possible by checking multiple fields. To reset your filters and view all activities again, press
the top button in each drop down or simply refresh the page.

Don’t have time to search through the site to find what you need? The links below house a collection of resources on a specific
topic.

¥
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Scientist (your nome)

JOIDES RESOLUTION AT YOUR SCHOOL

Station 1: How old is old?
NQ“A:.;‘D;:“ Fossil 1 e $ation 1
coRe . INSTRUCTIONS
1. View the fossils on
Fossil 2 Age the Station 1 poster.
>
2 Use the FOSSIL
3 Age: KEY to find the oge
L 5T of each fossil,
2
Fossil 4 Age: 3. Write the oge of
each fossil on your
worksheet.
Fossil 5 Age
5 4. Answer the
STATION 1
QUESTION
Fossil & Age:
DELP Paw)
OF THE CORE m

o STATION L QUESTION: How do the oges of fossits change with increasing depth?
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Using Ready-to-use Classroom Activities

Station 2: Create g “core™

CORES FOR KaDS

Mo o v find iteret thing i just ame core? YOURCORS

Cories are e tHeme muchives Fest vowmow Isectiond Moot Station 2
@ lye 1oms, then over e new
feyes form ea top 11 you i L L Desaiptiors INSTRUCTIONS

ertonam mvm

20 1. Read about the
different things you
30 can find in a core in
the Station 2 poster.
Section2  Moterol
40 Description
2. Decide what you
50 want each section
of your core to be
60 = made of.
Section 3  Moterat
70 Descriphion 3. DRAW the matenal
on each section of
80 the core in the

rectangle on the left
of this worksheet.
Section 4  Moterot

Description 4. DESCRIBE each
section of your core

100
110
120
130

, * CONCLUSION: what i your fovorite thing you leamed foday®
140 -
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-M Assembling a paper model of a drillship

ViaEKISHESE e (Germany),

ohigiEeieEImunal(Japan)
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