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Dear Reader,

We would like to invite you to take a break from your usual office 
work and disregard the financial crises, the pandemic, and the 
brutal war on Ukraine for a moment. Instead, enjoy an informative 
plunge into Earth’s history as unveiled by this issue of Scientific 
Drilling.

Sedimentary archives formed by monsoonal action, glaciation, 
or opening and closing of marine gateways are the focus of three 
articles published in this issue of Scientific Drilling.

IODP conducted a series of expeditions between 2013 and 2016 
spanning the region from the Arabian Sea to the Sea of Japan 
and southward to western Australia. They were designed to 
address the long-term development of monsoon climate systems 
between Southeast Asia and Australia. Comparisons of the 
monsoonal records in the different drilling areas are discussed 
in a synthesis paper (p. 1) and indicate drying trends in most 
parts of Asia since ~10 Ma, which contrasts with the northwestern 
Australian wet phase at 5.0–2.5 Ma. The sedimentary infill 
of glacially overdeepened valleys renders an excellent yet 
underexplored archive with regard to the age, extent, and nature 
of past waxing and waning glaciations. The ICDP project ‘Drilling 
Overdeepened Alpine Valleys’, DOVE, highlights paleontological 
evidence of overdeepened valleys along the northern front of 
the Alps in Switzerland and Germany that preserves sediment 
records throughout repeated glacial cycles (p. 51). A report 
on a MagellanPlus workshop (p. 93) lays out the ambitious 
plan of ocean drilling to elucidate the complex evolution of 
the Mediterranean gateways over the past 7 Myr as a driver 
of environmental challenges severely impacting marine and 
terrestrial biota in Eurasia. 

Another science report in this issue addresses the ICDP Eger 
Project in the Bohemian (Czech Republic) geodynamic region 
(p. 31), where seismic swarms and carbon dioxide emanations 
are connected to late-stage volcanism. Five boreholes have so 
far been drilled, and ongoing installations serve as an in situ 
geodynamic borehole laboratory. 

Two articles on technical developments round off this issue: a 
study (p. 85) that proposes a method to calculate parameters 
of cylindrical concentric folds by considering the point at which 
the bedding trend changes as an inflexion point of the fold. 
Another one (p. 71) constitutes saw cuttings from core splitting 
as a valuable subsample to obtain an average mineralogical and 
geochemical composition of a core, as it was applied on the core of 
the lower oceanic crust in the Hess Deep rift obtained during IODP 
Expedition 345. 

With best regards,

the editors of Scientific Drilling 

Ulrich Harms, Thomas Wiersberg, Jan Behrmann, 
Tomoaki Morishita, and Will Sager

Cover figure: Core drilling at Basadingen, Switzerland 
as part of phase 1 of the ICDP project DOVE (Drilling 
Overdeepened Alpine Valleys). 
Photo: Friedrich Hawemann.
Insert 1: Eger Rift drilling of a seismological monitoring 
well at the Studenec (Czech Republic). Tomáš Fischer et 
al., 2002, this volume.
Insert 2: Cross-polarized light images of minerals from 
IODP Expedition 345 to the Hess Deep rift. Wintsch et 
al., 2022, this volume.
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Figure 8. (a) Overview map of the Black Sea region with proposed primary and alternative drilling sites (after Avşar and Kutoğlu, 2020). (b)
A zoomed in 3D image of proposed drill locations BSB-01A and BSB-2A. (c) Seismic line showing primary sites BSB-01A and BSB-01B;
seismic units, characterized by continuous reflectors with various amplitudes, have been identified with expected ages. (d) Overview map of
Parasound data acquired in the primary drill location. (e)A high-resolution Parasound profile showing primary sites BSB-01A and BSB-02A.
(f) A zoomed in high-resolution bathymetry image showing alternative sites BUL-01A and BUL-02A. (g, h) Seismic line BS-20 2D acquired
during “Geology Without Limits” (2011) (Nikishin et al., 2015), showing alternative sites BUL-01A and BUL-02A; the shooting direction
was north-west–south-east, the streamer length was 10 200 m, and the sample rate was 4 ms. The data were processed by Kirchhoff pre-stack
depth migration.
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h) has been selected because of the relatively undeformed
sequence between the seafloor and the Messinian uncon-
formity. There is an unconformity at 446 m b.s.f. (Fig. 8h),
which may represent up to 20–30 m of missing section within
the Pliocene.
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and Dikbaş, A.: Paratethyan–Mediterranean connectiv-
ity in the Sea of Marmara region (NW Turkey) dur-
ing the Messinian, Sediment. Geol., 188–189, 171–187,
https://doi.org/10.1016/j.sedgeo.2006.03.004, 2006.
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Obituary for Prof. Leanne 
Armand 1968–2022

	 We are deeply saddened to report the 
passing of Prof. Leanne Armand, the 
Director of the Australian and New Zea-
land IODP Consortium (ANZIC), on 
January 4th after a valiant battle with a 
highly aggressive cancer. Leanne was a 
major force in IODP from 2017 to 2021, 
both as ANZIC Program Scientist, and 
later as ANZIC Director, and through her 
engagement and questioning on com-
mittees including the JRFB. Her contri-
butions to scientific ocean drilling were 
profound, as she ably guided the ANZIC 
Program Member Office through a crit-
ical period of setting a post-2024 vision 
for scientific ocean drilling. This in-
volved the planning and implementation 
of ANZIC’s Ocean Planet Workshop in 
April 2019, a multidisciplinary effort 
that identified key themes of interest to 
the ANZIC ocean drilling community, 
and which provided significant scien-
tific and conceptual input into the IODP 
2050 Scientific Framework. 
Leanne was a micropaleontologist. She 
undertook her PhD on marine diatoms 
from the Southern Ocean at the Aus-
tralian National University (ANU) and 
Bordeaux University. Her PhD, awarded 
in 1998, focused on using fossilised di-
atom species assemblages to determine 
past changes in sea-surface temperature 
and sea-ice extent in the Southern Ocean 
– the topic she then devoted the rest of 
her career to, contributing significantly 
to our understanding of the paleocean-
ography of the Southern Ocean. 
After finishing her PhD, Leanne worked 
at the University of Tasmania. She re-
turned to France in 2007 as the first Aus-
tralian recipient of a European Union 
Incoming Marie Curie Fellowship, stud-
ying at the Centre d’Océanographie de 
Marseille, before moving back to Aus-
tralia in 2009, where she joined the De-
partment of Biology at Macquarie Uni-
versity in Sydney. She rose to the level 
of Deputy Director of the MQ Marine 
Research Centre at Macquarie, where 
she remained until assuming the first of 
her ANZIC roles in 2017. 
Over her career Leanne participated and 
lead a number of international research 

voyages to the Southern Ocean and 
Antarctica, published over 100 papers, 
supervised a large number of students, 
and mentored many more early/mid/late 
career researchers (especially women 
in marine science). She was the driving 
force in the creation of the Collaborative 
Australian Postgraduate Sea Training 
Alliance Network (CAPSTAN), serv-
ing as its first Director. In 2007, she 
was awarded the Australian Academy 
of Science’s prestigious Dorothy Hill 
Medal. She received a U.S. Antarctic 
Service Medal in 2014 for the Sabrina 
Coast Mission on the RVIB Palmer, and 
was the first Chief Scientist to conduct 
an Antarctic expedition on Australia’s 
then-new research ship, RV Investigator, 
in 2017. In 2020, Leanne was promoted 
to Professor of Marine Micropalaeontol-
ogy at ANU.
Leanne’s service as leader of the ANZIC 
Program Member Office was marked by 
a keen scientific and managerial eye and 
her tireless support for diversity within 
IODP. Her expertise, energy, personal 
warmth, and enthusiasm were infec-
tious. She is greatly missed.
Carl Brenner, Mike Coffin and Henk 
Brinkhuis, Clive Neal, Helen Bostock 
Information from Obituary- Profes-
sor Leanne Armand, ANZIC Director 
(1968–2022) | ANU Research School of 
Earth Sciences
Leanne Armand’s obituary https://doi.
org/10.1016/j.marmicro.2022.102095.
Leanne Armand - Wikipedia

Post-2024 
Scientific Ocean Drilling

	 The end of the International Ocean 
Discovery Program on 30 September 
2024 will mark major change in the 
organization of international activi-
ties related to scientific ocean drilling, 
with a transition from a single interna-
tional program operated by independ-
ent platform providers to independent 
and collaborative programs. The 2050 
Science Framework (http://www.iodp.
org/2050-science-framework), which 
represents a new and innovative ap-
proach for conducting science using a 
portfolio of offshore drilling platforms, 
must be the foundation of such future in-

itiatives. 
A major outcome of bilateral meetings 
between current IODP partners was the 
decision by ECORD and Japan to build 
a combined post-2024 program based on 
Mission-Specific Platform (MSP) expe-
ditions, while keeping their own func-
tioning and identity. At the IODP Forum 
that was held in Lamont-Doherty Earth 
Observatory, Palisades, New York, in 
September 2022, ECORD and Japan 
have presented the progress made to for-
malize their partnership. They also invit-
ed other international entities to join this 
initiative and share overarching resourc-
es, such as proposal and data manage-
ment (the main responsibility of the cur-
rent Science Support Office – SSO-) and 
the proposal review process (the remit 
of the current Science Evaluation Pan-
el – SEP - and Environmental Protection 
and Safety Panel - EPSP -). ECORD and 
Japan anticipate that this joint program, 
inspired by the 2050 Framework, will 
begin immediately after the conclusion 
of the current IODP. Communication 
plans to inform international ocean drill-
ing science communities about the rap-
idly evolving situation of the post-2024 
plans will develop in the next months.
The development of post-2024 initia-
tives will also require continuity of core 
and data legacies, in order to maintain 
one of the key basic principles of the 
successive international scientific ocean 
drilling programs. The related agree-
ments among current IODP partners will 
be formalized to ensure the continuity of 
legacy activities throughout the transi-
tion between the current IODP and fu-
ture scientific ocean drilling initiatives.

Gilbert Camoin, 
Director of the ECORD 
Managing Agency
Nobu Eguchi,
Director of Operations 
Dept MarE3 JAMSTEC
On behalf of the 
ECORD-Japan Scientific Ocean 
Drilling Working Groups
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A Boost for Geothermal 
Energy Research by ICDP

	 Driven by a couple of proposals re-
ceived and reviewed by the Interna-
tional Continental Scientific Drilling 
Program, ICDP in the past years, a 
new strategy was developed to guide 
international geothermal research 
groups towards ICDP support. This 
strategy was published by ICDP in the 
short brochure ‘Support for geother-
mal drilling projects’ (https://www.
icdp-online.org/fileadmin/icdp/media/
doc/ICDP_Geothermal.pdf) 

Until recently, ICDP focused on pro-
jects in the high and ultrahigh temper-
ature fields including e.g., supercritical 
fluids (Iceland Deep Drilling Projects 
1 and 2). However, the global soaring 
need for utilizing heat from Earth is un-
covering the necessity to open addition-
ally new research avenues in enhanced 
geothermal energy production as well 
as in low-enthalpy heat utilization. 
ICDP recognizes the need for additional 
research in the respective fields by ex-
pending its funding priorities: World-
Class Science and World-Class Site 
remain of course valid criteria but are 
now being supplemented with World-
Class Opportunity. The latter counts 
for opportunities to incorporate scien-
tifically outstanding experiments in 
public or industry funded geothermal 
projects. Such piggy-backing must en-
able scientists to understand underlying 
processes of key scientific significance. 
Furthermore, it must address demands 
that are transferrable to other sites and 
data acquired must be made fully avail-
able to science and public.

In terms of methodological approaches, 
the new geothermal strategy of ICDP 
highlightsfour fields including
 
•	 Monitoring – high resolution, long-
term, in situ observations on rock and 
fluid parameters, stress and strain, and 
alike
•	 Simulation – addresses the needs of 
modelling to illuminate complex cou-
pled processes by using high-quality 
data
•	 Technology Challenges – require 
development of monitoring, sampling, 
and borehole integrity equipment with-
standing hostile conditions over ex-
tended time periods
•	 New Horizons – are completely new 
pathways in the geothermal sector such 
as ultradeep drilling

Finally, Societal Aspects and public 
acceptance issues should be a vital part 
of any proposal submitted to ICDP. 

Uli Harms
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Schedules

Due to the Corona pandemic situation, several expeditions 
and drilling projects are postponed until further notice.

IODP – Expedition schedule http://www.iodp.org/expeditions/

USIO operations Platform Dates Port of origin

1 Exp 397: Iberian Margin

    Paleoclimate 

JOIDES Resolution Oct 11−Dec 11, 

2022

Lisbon

2 Exp 398: Hellenic Arc Volcanic 

    Field 

JOIDES Resolution Dec 11, 2022−

Feb 10, 2023

Tarragona

3 Exp 399: Building Blocks of Life, 

    Atlantis Massif

JOIDES Resolution Apr 12−Jun 12, 

2023

Heraklion

ICDP – Project schedule http://www.icdp-online.org/projects/

ICDP project Drilling dates Location

1 Drilling the Ivrea-Verbano ZonE (DIVE) Oct 2022−May 2023 Northern Italy 

(Ornavasso, Megolo)

2 Trans-Amazon Drilling Project (TADP) Feb−Jul 2023 Brazil (Acre and 

Marajo Basins)

3 Bushveld Drilling Project (BVDP) Spring−Fall 2023 South Africa 

(Mpumalanga, Limpopo)

4 Eger Rift Drilling Project (EGER) Spring 2023 Germany 

(Neualbenreuth)

Locations

Topographic/bathymetric maps courtesy of NOAA (Amante, C. and B.W. Eakins, 2009. ETOPO1 1 Arc-Minute Global Relief Model: 
Procedures, Data Sources and Analysis. NOAA Technical Memorandum NESDIS NGDC-24. National Geophysical Data Center, 
NOAA. doi:10.7289/V5C8276M).
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