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Editorial preface

Dear Reader,

This volume of SCIENTIFIC DRILLING (SD 27) comprises five publications
on completed or upcoming scientific drilling projects in different geological
settings. Common to all publications in this volume is the important role
of investigations on organic material. Scientific boreholes can sample
organic material of different sizes from macroscopic to microscopic scale,
and serve a variety of scientific purposes. For the studies presented in this
SD volume, organic material is used for radiocarbon dating and to reveal
important information e.g. on mass deposit processes from submarine
fluvial fans or tsunamis, to study the deep biosphere and the evolution of
endemic species, and, little surprising, for paleoclimate research.

IODP Expedition 362 in the eastern Indian Ocean encountered probably
the largest fragment of well- preserved wood ever recovered in

scientific ocean drilling, as reported in SD-2019-17 (p. 49). The wood

is Late Miocene in age, is buried beneath 800m of the Bengal-Nicobar
Fan sediments and is either transported as part of the submarine fan
sedimentation or as a megathrust tsunami deposit. The preservation state
of the wood fragment may provide qualitative information on seafloor
conditions (e.g., oxygen and burial rate) that can be used to augment
expedition sedimentary analyses.

SCORE, the new coring programme of the research vessel Chikyu,
provides the ocean drilling community with the opportunity to conduct
short-term drilling expeditions for the drilling of shallow holes of up to
100 meter below sea floor (mbsf). SD-2019-15 (p. 25) summarizes the
first SCORE expedition that drilled three holes down to a maximum depth
of 100 mbsf off Cape Erimo, northern Japan, to study submarine mass
transport units and the local subseafloor sedimentary biosphere.
SD-2019-11 (p. 1) reports on the geomicrobiology observed in drilling
fluids during ICDP drilling of the deep subsurface of the Deccan Traps
and underlying Precambrian basement at Koyna, India. Drilling fluids,
often regarded as a source of contamination during investigations of
deep subsurface microbiology, served here as a vector for sampling

of geological fluids and signatures of microbial life from terrestrial,
granite-rock-hosted habitats. The drilling fluids samples from Koyna
show enrichment of anaerobic, thermophilic sulphate-reducing and deep
subsurface relevant microbial populations.

Lake Tanganyika in Africa probably preserves the longest and most
continuous continental climate record from the mid-Miocene to the
present anywhere in the tropics. It also harbours incredibly diverse
endemic biota and an entirely unexplored deep microbial biosphere.
SD-2019-19, p. 53 outlines the results of an ICDP workshop, attended

by more than 70 scientists representing 12 countries and a variety of
scientific disciplines who recognized Lake Tanganyika as a top-priority site
for a major international scientific drilling project.

In the framework of an international, joint archaeological and
geoarchaeological project, three cores recovered a thick Holocene
sedimentary sequence from a marine palaeochannel that ran through the
ancient city of Cadiz. This sedimentary archive will allow reconstructing
the palaeogeographical evolution of this specific coastal area, to trace the
intensity of activities of the city of Cadiz and to identify and date high-
energy event deposits such as storms and tsunamis and is discussed in
SD-2019-20, p. 35.

We wish the readers of this volume a positive outlook on future scientific
objectives in difficult virus-impacted times.
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Cover figure: Drilling of the Collisional Orogeny

in the Scandinavian Caledonides in Sweden is in

full swing (Photo credits: Henning Lorenz, Uppsala
University).

Insert 1: Pore water sampling on board the drilling
vessel Chikyu (Kubo et al., 2020, this volume).
Insert 2: Late Miocene wood recovered in Bengal-
Nicobar submarine fan sediments by IODP Expedition
362 (McNeill et al., 2020, this volume).
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1 Microbial diversity of drilling fluids from 3000 m deep Koyna pilot
borehole provides insights into the deep biosphere of continental

earth crust
H. Bose et al.

2 5 New Chikyu Shallow Core Program (SCORE): Exploring mass transport
deposits and the subseafloor biosphere off Cape Erimo, northern Japan
Y. Kubo et al.

3 5 High-resolution late Holocene sedimentary cores record the long history

of the city of Cadiz (south-western Spain)
F. Salomon et al.
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49 Late Miocene wood recovered in Bengal- 53 ICDP Workshop on the Lake Tanganyika
Nicobar submarine fan sediments by IODP Scientific Drilling Project: A late Miocene-
Expedition 362 present record of climate, rifting, and

ecosystem evolution from the world’s oldest
tropical lake








https://www.icdp-online.org/projects/world/asia/koyna-india/



https://www.icdp-online.org/projects/world/asia/koyna-india/





















http://rruff.geo.arizona.edu/doclib/hom/montmorillonite.pdf
http://rruff.geo.arizona.edu/doclib/hom/montmorillonite.pdf
























https://www.ncbi.nlm.nih.gov/bioproject/PRJNA482760/
https://www.ncbi.nlm.nih.gov/bioproject/PRJNA482760/
https://doi.org/10.5194/sd-27-1-2020-supplement
https://doi.org/10.1038/ismej.2010.171
https://doi.org/10.1080/01490458909377868
https://doi.org/10.1038/s41598-019-39699-w
https://doi.org/10.1099/ijs.0.02356-0
https://doi.org/10.3389/fmicb.2011.00156
https://doi.org/10.2138/rmg.2013.75.17



https://doi.org/10.1371/journal.pone.0085493
https://doi.org/10.1016/j.syapm.2007.09.002
https://doi.org/10.1038/s41598-018-35940-0
https://doi.org/10.1128/AEM.07637-11
https://doi.org/10.1099/ijs.0.004218-0
https://doi.org/10.1007/s10123-018-0009-y
https://doi.org/10.3389/fmicb.2017.00137
https://doi.org/10.1038/s41579-019-0158-9
https://doi.org/10.1099/ijs.0.64193-0
https://doi.org/10.1080/01490450600875571
https://doi.org/10.1128/AEM.00624-16
https://doi.org/10.1093/femsec/fiv029
https://doi.org/10.1016/j.dld.2018.03.016
https://doi.org/10.1371/journal.pone.0124863
https://doi.org/10.1099/ijs.0.02909-0
https://doi.org/10.1016/j.envpol.2018.01.014
https://doi.org/10.3389/fmicb.2018.02882
https://doi.org/10.1186/s12859-015-0611-3
https://doi.org/10.1007/s10482-015-0389-3
https://doi.org/10.1099/ijs.0.059378-0
https://doi.org/10.1038/ismej.2016.94
https://doi.org/10.1038/ismej.2017.140
https://doi.org/10.1016/j.petrol.2010.11.021



https://doi.org/10.1099/ijs.0.65602-0
https://doi.org/10.1080/01490451.2014.907375
https://doi.org/10.1099/00207713-52-3-869
https://doi.org/10.1007/978-3-540-77587-4_267
https://doi.org/10.1007/978-3-540-77587-4_267
https://doi.org/10.1007/978-3-319-28071-4
https://doi.org/10.1128/9781555815882.ch66
https://doi.org/10.1111/j.1574-6941.2007.00288.x
https://doi.org/10.1099/ijs.0.64642-0
https://doi.org/10.1099/ijs.0.038604-0
https://doi.org/10.1093/molbev/msw054
https://doi.org/10.3389/fmicb.2017.01434
https://doi.org/10.1099/ijsem.0.000386
https://doi.org/10.1016/j.heliyon.2018.e00605
https://doi.org/10.3390/geosciences9010003
https://doi.org/10.1371/journal.pone.0168879
https://doi.org/10.1128/JB.01877-12
https://doi.org/10.1128/JB.01877-12
https://doi.org/10.1099/ijsem.0.002146
https://doi.org/10.1126/science.277.5329.1106
https://doi.org/10.1080/01490450802258154
https://doi.org/10.1111/1574-6941.12196
https://doi.org/10.1144/jgs2018-061
http://rruff.geo.arizona.edu/doclib/hom/montmorillonite.pdf
http://rruff.geo.arizona.edu/doclib/hom/montmorillonite.pdf
https://doi.org/10.1007/s12594-017-0690-z
https://doi.org/10.1111/1574-6941.12286
https://doi.org/10.1111/1574-6941.12286



https://doi.org/10.1007/0-387-30746-x_21
https://doi.org/10.1099/ijs.0.004218-0
https://doi.org/10.1099/ijs.0.009886-0
https://doi.org/10.1080/01490459809378088
https://doi.org/10.1007/978-3-662-13187-9_59
https://doi.org/10.1016/S0167-7012(97)00066-3
https://doi.org/10.1016/0022-5193(66)90133-0
https://doi.org/10.1007/978-3-642-38954-2_139
https://doi.org/10.1007/978-3-642-38954-2_139
https://doi.org/10.1111/gbi.12065
https://doi.org/10.1073/pnas.1808176115
https://doi.org/10.1007/978-3-642-30197-1_377
https://doi.org/10.3389/fmicb.2017.00232
https://doi.org/10.1093/femsec/fiy116
https://doi.org/10.1093/nar/gks1219
https://doi.org/10.3389/fmicb.2017.00056
https://doi.org/10.1080/01490451.2017.1281360
https://doi.org/10.1128/AEM.68.12.6013-6020.2002
https://doi.org/10.1016/S0040-1951(99)00051-7
https://doi.org/10.1016/S0040-1951(99)00051-7
https://doi.org/10.1029/2000JB900257
https://doi.org/10.3389/fmicb.2016.00678
https://doi.org/10.1128/AEM.01133-07
https://doi.org/10.1007/978-3-642-38954-2_132



https://doi.org/10.1128/genomeA.01447-16
https://www.ncbi.nlm.nih.gov/bioproject/PRJNA482760/
http://glossary.connect.slb.com
http://glossary.connect.slb.com
https://doi.org/10.1038/163688a0
https://doi.org/10.1007/978-3-642-30120-9_217
https://doi.org/10.1099/ijs.0.033076-0
https://doi.org/10.1080/01490450050121170
https://doi.org/10.1101/602672
https://doi.org/10.1099/ijs.0.63186-0
https://doi.org/10.1099/ijs.0.000349-0
https://doi.org/10.1093/nar/gku1201
https://doi.org/10.1128/AEM.00233-11
https://doi.org/10.1099/ijs.0.000211
https://doi.org/10.1099/ijs.0.63236-0
https://doi.org/10.1099/ijs.0.045211-0
https://doi.org/10.1093/nar/gkh830
https://doi.org/10.1073/pnas.95.12.6578
https://doi.org/10.1099/00207713-39-3-319
https://doi.org/10.1099/ijs.0.018259-0
https://doi.org/10.3389/fmicb.2013.00327
https://doi.org/10.1099/ijs.0.031286-0
https://doi.org/10.1007/s00792-006-0004-7
https://doi.org/10.1128/AEM.71.6.3213-3227.2005



https://doi.org/10.1080/01490450600875860









https://www.j-desc.org/score/















http://www.godac.jamstec.go.jp/catalog/doc_catalog/metadataDisp/CK17-S01_910_all?lang=en
http://www.godac.jamstec.go.jp/catalog/doc_catalog/metadataDisp/CK17-S01_910_all?lang=en
http://www.godac.jamstec.go.jp/catalog/doc_catalog/metadataDisp/CK17-S01_910_all?lang=en



https://doi.org/10.2110/sepmsp.096.351
https://doi.org/10.1016/j.marpetgeo.2015.05.010
http://www.godac.jamstec.go.jp/catalog/doc_catalog/metadataDisp/CK17-S01_910_all?lang=en
http://www.godac.jamstec.go.jp/catalog/doc_catalog/metadataDisp/CK17-S01_910_all?lang=en
https://doi.org/10.1002/ggge.20169



https://doi.org/10.1016/j.tecto.2011.08.021
https://doi.org/10.1038/nature12230
https://doi.org/10.1029/96JB00532
https://doi.org/10.1016/j.sedgeo.2017.09.005
https://doi.org/10.5772/intechopen.68290










F. Salomon et al.: High-resolution sedimentary cores from C/diz 37

Figure 1. Location of the study area and overview of the geological, geomorphological, and geoarchaeological researches focusing|on the
lower part of the Guadalete River to the Bay of CAdiz. It includes core and trench locations and radiocarbon dates available.

Figure 2. Palaeogorge of C/&diz evidence from (1) seismic pro les possibly recording the lling of the palaeogorge of C/diz (Llaye et
al., 1999); (2) bathymetric data showing a turn of the palaeogorge west of CAdiz (Higueras-Milena Castellano and SAez Romero, 2014); al
(3) new deep cores in C/diz (this paper).
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Message from ECORD/
IODP by Gilbert Camoin,
Director ECORD Manage-
ment Agency

Science knowledge over the last 50
years of ocean drilling has greatly
enhanced our understanding of the
Earth system. Since its creation in
2003, ECORD has played a leading
role in the successive ocean drill-
ing programmes. During 2019, the
scientific ocean drilling commu-
nity took a unique multi-decadal
approach to formulating the future
of this international program in the
new 2050 Science Framework: Ex-
ploring Earth by Scientific Ocean
Drilling. The unprecedented health
crisis related to the COVID-19 dis-
ease outbreak is severely affecting
the activities of our programme, but
the scientific ocean drilling commu-
nity remains mobilized for a bright-
er future. In these different times,
I do hope that you and your loved
ones will stay safe and healthy.

Message from the ICDP
Executive Director Marco
Bohnhoff

COVID-19 is having a huge impact
on society as a whole and the person-
al life of most of us has been turned
upside down. However, ICDP is
also active in times of COVID-19.
A new ICDP Science Plan for the
time after 2021 is currently being
prepared and will be published in
the second half of 2020. For those
who submitted drilling or workshop
proposals to ICDP this year: the
ICDP Panels met online between
May 11-15 and decided about your
proposals. Good news is also that
the second phase of drilling into the

The open-access ICDP and IODP journal

Collisional Orogeny in the Scandi-
navian Caledonides (COSC-2) in
Sweden runs very successful, pass-
ing a depth of 1000 m on May 16.
Whether the ICDP training course
can take place in October as planned
is currently still open. Please check
the ICDP website or our social me-
dia channels regularly for updates.

EGU 2020 General
Assembly

Due to the COVID-19 situation, the
EGU 2020 General Assembly was
held online May 3—8. The joint 10-
DP-ICDP session "Achievements
and perspectives in scientific ocean
and continental drilling" was per-
formed via chat and joined by 177
interested participants on Tuesday
afternoon. 18 contributions were
presented in the chat and lively dis-
cussed. Even if the chat has been
received very positively, ICDP and
IODP are looking forward to meet
the community in Vienna in 2021.

GeoUtrecht 2020

The upcoming GeoUtrecht 2020
conference will take place August
24-26 as online conference
(https://www.geoutrecht2020.org/)
free of charge. The chairs of the
scientific drilling session 'Latest
Achievements in Scientific Ocean
and Continental Drilling', Martin
Ziegler, Timme Donders, Jan Behr-
mann, and Lucas Lourens, kindly
invite to submit abstracts. Abstract
submission is possible until June
26.

www.scientific-drilling.net



Schedules

IODP - Expedition schedule http://www.iodp.org/expeditions/ ‘, IODP

DISCOVERY PROGRAM

USIO operations Platform Dates Port of origin
@ Exp 395: Reykjanes Mantle JOIDES Resolution | 26 Jun-26 Aug 2020 | Reykjavik

Convection and Climate
B Exp 390: South Atlantic JOIDES Resolution | 5 Oct-5 Dec 2020 Rio de Janeiro

Transect #1

icdp |

ICDP - Project schedule http://www.icdp-online.org/projects/ A
ICDP project Drilling dates Location
1 GRIND Jun 2019-summer 2021 | Namibia, Brazil, China
2 COSC-2 Apr-Jul 2020 Jamtland, Sweden
3 JET after July 2020 Wales, UK
4 Trans-Amazon after August 2020 Brazil (multiple locations)
Locations
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Topographic/Bathymetric world map with courtesy from 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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