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Editorial preface

Dear reader,

Backed by broad international agreement, the recent COP23
climate conference in Bonn paved the road to phase out
coal-based energy generation to reduce atmospheric carbon
dioxide. However, regenerative energy resources such as wind
and the Sun have a limited capacity to supply the necessary
base load energy. In this issue of SCIENTIFIC DRILLING the
tapping of new geothermal resources with high potential is
reported (pages 1 to 12), with the IDDP-2 deep geothermal
drilling campaign in Iceland reaching supercritical fluids at a
depth of 4.5 km. Aside from the scientific themes addressed
by IDDP-2, namely the characterization of a mid-ocean ridge
submarine black smoker hydrothermal system on land, the
utilization of supercritical fluids as a sustainable georesource
for energy generation has the potential to outweigh
conventional geothermal energy exploitation.

Geofluids were also the target of a drilling project in the
western Eger Rift (Czech Republic), where shallow drilling
into an active gas emanation (Moffette) served to improve
our understanding of the geo-bio interaction in a CO,-rich
environment (pages 13 to 27). This drilling also serves as a
pilot study for an ICDP-supported multi-well campaign in the
area.

Scientific drilling for the deep biosphere is notoriously
hampered by sample contamination. Therefore, tracers

are deployed to determine influx of surface material.
Investigations on tracer concentrations from seabed drills
during IODP Expedition 357 (pages 39 to 46) provided
important information on the quality of core samples taken for
deep biosphere exploration and are highly recommended for
future applications.

Coring under in situ pressure conditions for sampling and
preservation of submarine sediments is examined on pages
29 to 37. Deployments of the so-called *“MDP” (MeBo pressure
vessel) during two offshore expeditions resulted in the recovery
of sediment cores with pressure stages equalling in situ
hydrostatic pressure, important for many different research
fields, including gas hydrates, geotechnics, sedimentology,
microbiology, and several others.

The Ivrea-Verbano Zone as one of the most complete, time-
integrated crust-upper mantle archives worldwide is a unique
drilling target, as discussed recently in a workshop (pages
47 to 56). The meeting served to prepare drilling into the
deep crust and the Moho transition zone and to test several
hypotheses on the formation, evolution, and modification of
the continental crust through space and time. A workshop

on “Scientific Exploration of Induced SeisMicity and Stress,
SEISMS” (pages 57 to 63) discussed the value of drilling
where a fault is instrumented in advance of minor seismic
events induced through controlled fluid injection in areas that
are feasible from both a societal and scientific standpoint.

We hope to have generated your interest and we hope that
you will enjoy reading this volume of SCIENTIFIC DRILLING.

Your editors,
Ulrich Harms, Thomas Wiersberg, Jan Behrmann,
Will Sager, and Tomoaki Morishita
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Cover figure: Drilling in the Songliao Basin in China
reached 6298 m and sets a new benchmark in ICDP
drilling. Photo courtesy of Qingtian Lu.

Insert 1: Cutting of a frozen core with ultraclean
diamond band saw with frozen stage inside a filtered
air clean booth at the Kochi Core Center (Japan).
Photograph by Beth Orcutt.

Insert 2: Conceptual model of the Reykjanes
Geothermal field in Iceland including the supercritical
zone beneath the producing reservoir.
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Table 2. Degassing characteristics of pressure cores (total fluid volume = total water volume + total gas volume).

GeoB Section Core Core Total water Total gas Total fluid  Volumetric fluid —
no. length volume volume released volume released volume released sediment ratio
mm L L L L LL!

MSM57/1
21613-1 30P 550  0.8747 0.646 0.511 1.157 1.323
21616-1 6P 390 0.6203 0.249 0.351 0.600 0.967

Figure 3. Comparative overview of average core recovery rates
at individual drill sites (considering conventional core barrels and
MBDP, in red) and recovery rates of single MDPs at same drill sites
(in blue).

3.3 Degassing of MDP cores

Both pressure cores obtained during MSMS57/1 were de-
gassed quantitatively while the evolution of pressure inside
the MDP pressure chamber was recorded (Fig. 4). Degassing
characteristics of these cores are given in Table 2.

For both pressure cores degassed during MSMS57/1, a
slight saw-tooth-like shape of the pressure-time profile was
observed at the initial stage of incremental gas removal (time
span ca. 5-40 min). This pattern has been attributed to the
presence of gas hydrates in earlier studies (e.g., Dickens et
al., 2000, 2003). However, fluid-to-sediment ratios of ca.
1.3 and 1.0OLL™! (Table 2), are low compared to those in
gas-hydrate-bearing sediment cores (e.g., Pape et al., 2010b,
2011a, b) and do not support the presence of hydrates in these
cores. Instead, temporal small-scale pressure increases dur-

www.sci-dril.net/23/29/2017/

ing core degassing may be attributed to sudden formation of
migration pathways.

Analysis of molecular composition demonstrated that
gas released from 30P nearly exclusively consisted of
light hydrocarbons, which predominantly originate from
thermocatalysis of organic matter in the deep subsurface
(Cy / (Cy+ C3) = 253; Whiticar, 1999, Table 3). In contrast,
nitrogen, oxygen, and argon were found in relatively high
portions in the gas released from core GeoB21616-1 (6P).
The presence of these components in the released gas was
most likely due to atmospheric air that is generally required
for the functionality of the MDP piston system and might be
partially trapped inside the pressure chamber. Air is meant to
be quantitatively released prior to the sealing of the pressure
vessel, but residual amounts may still remain inside. Nev-
ertheless, molecular compositions clearly showed that mi-
crobial hydrocarbons (C; / (C2+ C3) = 1000) were prevail-
ing at that depth. Void gas samples prepared from shallower
sediments recovered with conventional MeBo barrels at both
sites showed very similar molecular hydrocarbon composi-
tions (data not shown), thus demonstrating the high quality of
the gas obtained with the MDP. Preliminary calculations con-
sidering fluid volumes released during degassing, methane
percentage in the fluid, and assumed sediment pore volume
in the core suggest that the released methane exclusively re-
sulted from exsolution caused by pressure reduction.

The results obtained during MSM57/1 substantiate that
pressure vessels with full functionality are now available for
the sea-floor drill rigs MeBo70 and MeB0200.

4 Conclusions and perspectives

Pressure vessels that enable sampling of deep-sea sedi-
ments under hydrostatic pressure with the sea-floor drill rigs
MeBo70 and MeB0200 were successfully deployed during
two cruises in 2016. Core recovery rates usually exceeded
those of the conventional corers and core preservation under
pressure was achieved for three cores. Successful quantita-
tive degassing and the quality of light hydrocarbons origi-
nating from processes in the subsurface clearly demonstrate
that the MeBo pressure vessels are now suitable for routine
operations.

The MDPs were mainly designed for the recovery and
preservation of gas-hydrate-bearing sediments and also for

Sci. Dril., 23, 29-37, 2017
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Figure 4. Degassing characteristics of two pressurized sediment cores collected with MeBo70 during cruise MSM57/1. (a) Pressure and
cumulative fluid volume released vs. time during degassing of section GeoB21613-1 (30P). (b) Pressure and cumulative fluid volume released
vs. time during degassing of section GeoB21616-1 (6P).

Table 3. Average molecular composition of gas released from pressure cores during MSM57/1 (100 mol % = all volatiles stated).

GeoB Section no. CHy; CyHg CsHg Ci/(Cy+C3) Ny, Op+Ar

21613-1 30P  79.88 0.31 0.01 253.0 16.58 3.23
21616-1 6P 4392 0.04 bdl 1000.0  46.59 9.45

b.d.l. = below detection limit (< 0.005 mol %)

the precise determination of true gas amounts. However,
comparably low volumetric gas—sediment ratios obtained
from pressurized cores so far show that the MDPs are not
only applicable for the retrieval of gas and gas-hydrate-rich
sediments but are also appropriate for collecting sediments
hosting relatively small gas amounts.

Relevant components of the MDP were manufactured
from titanium, which allows for the scanning of undisturbed
pressure cores with non-destructive techniques (e.g., with X-
rays, gamma rays, sonic waves) during future operations, as
has already been done on cores retrieved with other pressure-
coring tools (e.g., Riedel et al., 2006; Suzuki et al., 2015). In
addition, a MDP subsampling and transfer system will enable
segmentation of pressure cores and storage of core segments
in smaller pressure cells for the analysis in spatially high res-
olution and further processing methods in the future.

Sci. Dril., 23, 29-37, 2017 www.sci-dril.net/23/29/2017/
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Table A1. Overview of sections cored with MDP during SO247 (MeB0200) and MSM57/1 (MeBo70) (in chronological order). Further
information on cores collected during the cruises are provided in the cruise reports (Huhn, 2016; Bohrmann et al., 2017).

Station Latitude Longitude Water Coretop Core bottom  Sediment Recovery Remarks

depth depth depth  recovery pressure

GeoB (section no.) ©S) (°E) (m) (mb.s.f.) (mb.s.f.) (%) (MPa)
20803-2 (3P) 38°49.19'S  178°27.86'E 670 7.40 8.70 0.2 0.00 clayey silt
20803-2 (26P) 38°49.19'S  178°27.86'E 670 80.90 82.20 98.0 0.00 clay-rich silt
20824-4 (3P) 40°2.04'S 178°9.71'E 670 7.40 8.70 18.0 0.00 overconsolidated silt
20824-4 (13P) 40°2.04'S 178°9.71"E 670 35.40 36.70 92.0 0.00 overconsolidated silt
20831-3 (23P) 38°49.77’S  178°28.56'E 718 77.40 78.70 85.0 0.00 clayey silt
20802-6 (2P) 38°45.93'S  178°29.0'E 546 23.15 24.20 99.0 11.9* clayey silt
20802-6 (3P) 38°45.93'S  178°29.01'E 546 24.20 24.90 83.0 0.00 clayey silt
20846-1 (12P) 40°01.50'S  178°10.70'E 550 38.90 40.00 10.0 0.00 overconsolidated silt
and tephra
20846-1 (13P) 40°01.50'S  178°10.70' E 550 40.00 41.00 0.0 9.93* overconsolidated silt
and tephra

average 53.9
21613-1 (29P) 78°59.81'N 6°57.81'E 1200 60.30 61.40 0.0 11.38 Deployed after several
down- and uplifts of the tool
21613-1 (30P) 78°59.81’ N 6°57.81'E 1200 61.40 62.50 55.0 12.00 silty clay
21616-1 (6P) 79°00.42' N 6°54.25'E 1210 12.80 13.90 39.0 10.71 clay
average 31.3

* Pressure inside pressure vessel higher than hydrostatic pressure due to an initial overcharge by the activated accumulator.

www.sci-dril.net/23/29/2017/
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Abstract. IODP Expedition 357 utilized seabed drills for the first time in the history of the ocean drilling pro-
gram, with the aim of collecting intact sequences of shallow mantle core from the Atlantis Massif to examine
serpentinization processes and the deep biosphere. This novel drilling approach required the development of a
new remote seafloor system for delivering synthetic tracers during drilling to assess for possible sample con-
tamination. Here, we describe this new tracer delivery system, assess the performance of the system during the
expedition, provide an overview of the quality of the core samples collected for deep biosphere investigations
based on tracer concentrations, and make recommendations for future applications of the system.

1 Introduction

IODP Expedition 357 “Atlantis Massif Serpentinization and
Life” aimed to collect intact sequences of shallow mantle
core for examining serpentinization and deep biosphere pro-
cesses (Frith-Green et al., 2015, 2016). As such, collection
of high-quality core material for geochemical and microbi-
ological analysis was a priority, and methods for assessing
the quality of the core material were needed. The use of syn-
thetic tracers in drilling fluids to monitor for potential con-
tamination of drill core samples for microbiological analy-
sis has become fairly routine during microbiology-focused
expeditions (Inagaki et al., 2015; Lever et al., 2006, 2013;
Smith et al., 2000; Friese et al., 2017; Sauvage et al., 2016).
Perfluoromethylcyclohexane (PFC) has been identified as an
ideal tracer because of the large range of concentrations that
are detectable (i.e., across 6 orders of magnitude) with a gas
chromatograph equipped with an electron capture detector
(GC-ECD) (Smith et al., 2000; Lever et al., 2006; Sauvage
et al., 2016). Recent reports have also demonstrated the use
of other fluorescent solutions (Friese et al., 2017; Kallmeyer,
2017). Particulate tracers, such as fluorescent beads, are used

less frequently due to problems with dispersion, dilution, and
false negatives (Lever et al., 2006; Smith et al., 2000).

During seafloor drilling with a drillship such as the
JOIDES Resolution or Chikyu, drilling fluids (muds) are pre-
pared at the sea surface and injected into the drill pipe, and
the concentration of PFC tracer delivered into the flush wa-
ter can be closely monitored and adjusted to reach saturating
conditions (roughly 1 mgL~"), as described in detail else-
where (Sauvage et al., 2016; Lever et al., 2006). Similar ap-
proaches were also recently used for platform drilling in the
relatively shallow waters of the Baltic Sea on IODP Expedi-
tion 347, where PFC tracer was added to drilling muds at the
platform prior to injection into the borehole (Andrén et al.,
2015).

In contrast, seabed drills are remote drilling platforms that
directly use bottom seawater as flushing fluid, without ad-
dition of muds or fluid connection to the surface (Freuden-
thal and Wefer, 2007). Therefore, in order to use PFC tracers
for contamination testing with seabed drills, a new system
was required for delivery of PFC tracer into the drill rig suc-
tion line for bottom seawater being injected into the bore-
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hole during seabed drilling (Frith-Green et al., 2017¢). Here,
we describe such a drill-independent system and how it was
used during seabed drilling by two seabed drill systems — the
RD?2 from the British Geological Survey, and the MARUM-
MeBo70 from the Center for Marine Environmental Sciences
at the University of Bremen (MARUM; Germany) — during
IODP Expedition 357 at the Atlantis Massif.

2 Tracer delivery system

The seabed drill tracer delivery system was designed to
deliver approximately 50 uL min~! of pure PFC solution
(Sigma Aldrich) directly into the stream of flushing water to
achieve a saturating concentration of 1 mgL~! for a flush-
ing rate of 50L seawater min~!. The system consists of a
micro annular gear pump integrated into a filter-pump-valve
module with short, direct connections for precise and repro-
ducible dosing (Fig. 1). The pump is driven by an electric
motor. The flow rate is controlled by motor speed using an
S-BL programmable controller. The tracer fluid is provided
within a disposable intravenous solution bag. The ON/OFF
2/2 shift valve is opened when the pump is operated, and
closed in off mode to prevent the tracer from accidentally be-
ing sucked out of the reservoir in the unlikely case of under-
pressure in the suction line for flush water. The electronics
were housed in a one-atmosphere pressure housing. A system
was mounted onto each drill and controlled from the surface
via a dedicated RS232 serial communication link to the sub-
sea tracer controller. The tracer solution was injected into the
suction line of the drill mud pump. The flow rate of PFC de-
livery was adjustable from 0.015 to 5 mLPFC min~!, and it
was set at a fixed rate during each deployment (Table 1). The
flushing rate on the rock drills varied throughout operations
but tended to range from 20 to 50 L min~".

Pumping rates were initially calculated based on the flush
rate of the drill and the required concentration of tracer to be
injected into the system. However, subsea trials of the system
were not possible prior to the expedition to confirm this func-
tionality. Tests for PFC concentrations on samples obtained
from the first holes revealed that the concentrations achieved
were below those expected and required (as described be-
low). Accounting for blockages in lines and long flow paths
from the pump to the suction pump, pumping rates were in-
creased to try to improve concentrations, without initial suc-
cess (Table 1). One pump was then taken apart, and the in-
ternal rubber paddle, responsible for opening and closing the
valve supplying the PFC tracer, was found to have swollen to
almost twice the size it should have been, thus blocking sup-
ply. To evaluate this situation, a different rubber paddle was
immersed in PFC tracer in controlled conditions in the lab-
oratory to see if the swelling was an adverse reaction to the
tracer itself, but there was no discernible change in size of the
paddle after 24 h. Nevertheless, it is likely that this swelling
was a long-term reaction of the valve rubber material in deep-
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Figure 1. The drill-mounted tracer injection system during IODP
Expedition 357. The top panel shows a plate on the MeBo seabed
drill with the filter-pump-valve (F-P-V) module (A) in an electron-
ics housing, pressure canister with micromotor controller (B), and
oil compensator. The lower panel shows a schematic of the tracer
system as mounted on the MeBo drill rig. A flexible bag with a
tracer was connected to the F-P-V (A), with pumping controlled by
the motor (B), to deliver the tracer to the suction and mixing cham-
ber (star) for mixing with bottom seawater before being injected into
the borehole via a displacement pump. Top panel image courtesy of
Tim Freudenthal, and reproduced from Fig. F17 in Friith-Green et
al. (2017e) with permission.

sea contact with either the tracer or seawater. Since the valve
was only added as a safety measure to prevent uncontrolled
loss of tracer during off-mode of the tracer pump, the paddle
was shaved to reduce its size and allow the valve to be left in
the permanently open position. Concentrations in fluid sam-
ples acquired after these changes were much improved, and
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Table 1. Summary of PFC tracer system operations during IODP Expedition 357 organized by hole, including water depth in meters,
drilling sequence order, drill rig, speed of delivery pump (revolutions per minute) and laboratory lower detection limits (in pg cm™3) for the
quantification method. 2 by drilling order number indicates deployments after the tracer delivery pump modification as described in the text.
Two different detection limits for Hole 71C samples (indicated by b) indicates two different labs where samples were collected, with the
lower value indicating the blank for the lab where sensor package and liner fluid samples were collected. Pump speeds previously reported

elsewhere (Friih-Green et al., 2017e).

Hole  Water depth (m) Drilling order Drill rig  Pump speed  Detection limit
68A 1103 1 RD2 50 0

68B 1102 134 RD2 100 75

69A 851 2 RD2 50 0

70A 1141 3 MeBo 55 0

70B 1141 7 RD2 1500 15

70C 1141 122 MeBo 100 30

71A 1391 4 MeBo 55 20

71B 1380 11 RD2 1500 25

71C 1390 142 MeBo 50 75/500°
72A 820 5 RD2 100 20

72B 820 6 RD2 100 15

73A 1430 8 MeBo 1500 15

74A 1550 172 MeBo 50 85

75A 1568 152 RD2 50 75

75B 1568 162 RD2 50 85

76A 768 9 RD2 1500 15

76B 768 10 RD2 1500 15

pumping rates for tracer injection were thus reduced to the
calculated values (Table 1).

3 Tracer monitoring, sample collection, and analysis

To monitor PFC delivery during drilling operations, a vari-
ety of samples were collected from the seabed drills after
drilling: core liner fluid samples, sensor package Niskin bot-
tle samples, and exterior and interior core samples, as de-
scribed in detail elsewhere (Friith-Green et al., 2017¢). The
sample type referred to as “liner fluid” represents a mixture
of bottom water that was in the core barrel prior to being
replaced by core, as well as flushing water entrained during
coring. Liner fluids were collected outside on the ship deck
by draining fluid from the ball valve at the top of the core
prior to opening the core barrel to recover the core inside,
or by draining at the lower end of the core before remov-
ing the core liner from the core barrel. In both cases, fluids
were collected into a sterile 50 mL centrifuge tube, and then
10 mL of this fluid was immediately transferred to a 22 mL
glass headspace vial and crimp sealed. For sensor package
“Niskin water” samples, 10 mL fluid samples were collected
from each of three drill-mounted Niskin bottles, which sam-
pled the fluids flushed out of the borehole near the break-
out table and bottom seawater, as described elsewhere (Friih-
Green et al., 2017e). However, it is important to note that
these fluid samples were often collected minutes to hours af-
ter active drilling (and flushing of the borehole) ended, so
the samples likely represented a lower end-member of tracer

www.sci-dril.net/23/39/2017/

concentration. For shipboard core samples, when cores were
transferred to the shipboard laboratory to select whole-round
cores for ephemeral microbiological analyses (Frith-Green
et al., 2017e), 1-5 cm® of core in the form of small frag-
ments was transferred to 22 mL glass headspace vials con-
taining 5 mL of distilled water and crimp sealed. These rep-
resented the “exterior” of the core. After flame-sterilization
of the exterior surface whole-round core pieces (following
the principle described elsewhere, Lever et al., 2006), “in-
terior” samples for PFC analysis were collected in a similar
manner using a flame-sterilized hammer and chisel to gen-
erate fragments from the interior of the flamed whole-round
core piece. Care was taken to conduct the flame-sterilization
step (which would volatilize the PFC tracer into the labo-
ratory atmosphere) in a separate laboratory from where the
samples were prepared and measured, to minimize the risk
of false positives.

After shipboard collection of the above samples, the ex-
teriors of the crimped headspace vials were rinsed with co-
pious amounts of water, dried, and heated in a 70 °C oven
for several hours prior to analysis. At the same time, a set of
PFC standards was prepared under a fume hood in the same
type of vial and also heated in the oven, following established
tracer dilution protocols (Smith et al., 2000). It is important
to note that the fume hood on the RRS James Cook vented
into the laboratory after passing through a charcoal filter (i.e.,
it did not vent to the exterior of the ship), and both the oven
and the GC-ECD used for analysis also vented into the room;
this led to a small buildup of PFC tracer in the atmosphere of
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ECORD mid-term renewal

Since January 2017, ECORD has entered into a
three-step process that should lead the ECORD
member countries to commit to the second
phase (2019-2023) of IODP. The success of
the ECORD mid-term renewal should primarily
rely on ECORD’s scientific and operational ex-
cellence in the international research landscape
during the first phase of IODP (2013-2018), as
well as the operational plans defined for MSPs,
the JR, and the Chikyu in the second phase of
IODP (2019-2023).

The first step of this process was
represented by an ECORD evaluation that was
conducted from January to June 2017 by the
ECORD External Evaluation Committee (EEC)
during a meeting that was held on 6-8 June
2017, in Bremen, Germany. The report that
was delivered soon after this meeting covers
all aspects of ECORD activities (science, tech-
nology, management, education, and outreach)
and especially highlights the excellent ECORD
scientific achievements within IODP, the need
to sustain this unique and global research struc-
ture, and the need for ECORD to maintain its
strengths in being able to finance and imple-
ment high-profile MSP expeditions. This report
also includes a series of recommendations con-
cerning various fields (science, education, and
outreach) that the ECORD Council considered
at its spring meeting that was held on June 29,
2017 in Amsterdam, the Netherlands. Among
these recommendations, the ECORD Council
has decided that the ECORD Managing Agen-
cy (EMA) and ESO will be administered by the
Centre National de la Recherche Scientifique
(CNRS) and the British Geological Survey
(BGS) respectively until the end of the current
programme, i.e. 2023.

The second step of this process in-
cludes a revision of the ECORD Memoran-
dum of Understanding, based on an internal
reappraisal of ECORD functioning during the
first phase of IODP (2013-2018), as well as
recommendations made by the EEC. The dif-
ferent ECORD entities have started to revise
their Terms of Reference and a first draft of the
new ECORD MoU should be completed soon
after the upcoming ECORD Council-ESSAC
meeting that will be held in Southampton, UK,
on October 24 and 25, 2017. The 2019-2023
ECORD MoU should then be finalized be-
fore the end of the year and distributed to the
ECORD funding agencies for approval and sig-
nature in 2018.

The third step of the ECORD mid-
term renewal consists of a revision of the MoU
between ECORD and the US National Science
Foundation (NSF) defining the financial and
operational agreement regarding the ECORD’s
membership in the JR Consortium and, in rec-
iprocity, access to MSP expeditions for our

partners’ scientists. Preliminary discussions
between ECORD and NSF started in late 2016,
have continued throughout 2017, and have led
to a formal agreement between ECORD and
NSF on a draft that will be finalized soon. There
will be no significant change in ECORD scien-
tists” participation in the JR expeditions during
the second phase of the current programme,
when the JR is expected to operate up to 10
months a year in the eastern Pacific and then in
the Atlantic Ocean, the Mediterranean, Caribbe-
an, and the Gulf of Mexico, depending on the
proposal pressure concerning these regions.

No revision will be considered for the
MoU linking ECORD and the Japan Agency for
Marine-Earth Science and Technology (JAMS-
TEC) as this MoU was signed in 2013 for the
whole duration of IODP. The scheduling of an
engineering riserless expedition (380 “NanT-
roSEIZE Frontal Thrust Borehole Monitoring
System”) in early 2018 and of a riser drilling
expedition (359 “NanTroSEIZE: Riser Hole at
C0002”) in late 2018—early 2019 respectively
will create a continuity in Chikyu operations
throughout the renewal time window.

U.S. convenes facility
assessment workshop

On September 26-27, 2017, the U.S. Science
Support Program (USSSP) sponsored the
JOIDES Resolution Assessment Workshop, a
2-day meeting aimed at reviewing and assessing
the role of the JOIDES Resolution drilling plat-
form in enabling the IODP research community
to carry out the objectives of the 2013-2023
IODP Science Plan, /lluminating Earth’s Past,
Present and Future. The workshop was attend-
ed by over 80 participants, including interna-
tional observers, and will result in a report that
provides community guidance to the National
Science Foundation (NSF) as it seeks renewal
of the JOIDES Resolution facility from the U.S.
National Science Board (NSB). Responses to a
wide-ranging community survey of IODP sci-
entists were analysed by the workshop attend-
ees both prior to and during the workshop, and
will form the backbone of the report, which will
review achievements and future goals by IODP
theme. It will also catalogue increased efficien-
cies and cost-effectiveness introduced during
the International Ocean Discovery Program as
a result of regional operational planning and a
streamlined advisory panel structure and pro-
posal review process.

Petrophysics Summer
School 2017

For the second year running a week-long sum-
mer school in petrophysics was hosted at the
University of Leicester (2—7 July 2017) as a UK
International Ocean Discovery Program (IODP)
knowledge exchange initiative. Building on
the success of the first summer school in 2016,
this year’s course brought together 30 partici-
pants from 10 countries (by institution; 18 by
nationality) from as far away as Australia. The
participant group, while predominantly com-
prised of graduate students, included a number
of post-docs and more senior scientists, most of
whom had little or no experience with petro-
physics. The 6-day course combined lectures,
practicals, software training, and site visits to
Weatherford and the British Geological Survey
(BGS) Core Store, to provide a well-rounded
grounding in the fundamentals and applications
of petrophysics. There was also an opportuni-
ty for participants to introduce themselves and
present their research during a mini-conference
held on the first day. The course received inde-
pendent continuing professional development
(CPD) accreditation, meaning that participants,
on completion of the course, received a formal
certificate indicating receipt of 36h of accred-
ited CPD.

A pool of 14 instructors from both
academia (European Petrophysics Consortium
(EPC, comprising the Universities of Leicester
and Montpellier), Imperial College London,
JAMSTEC, Lamont-Doherty Earth Obser-
vatory of Columbia University, University of
Leicester) and industry (ALS Petrophysics, BP
(UK), Schlumberger Information Systems) pro-
vided training throughout the week, drawing on
their many and varied experiences and includ-
ing real-world examples from both commercial
and IODP projects (notably, but not exclusively,
Expedition 346 Asian Monsoon).

The 2nd Petrophysics Summer
School was made possible via funding from the
UK IODP (funded via the Natural Environment
Research Council (NERC)), the European Con-
sortium for Ocean Research Drilling (ECORD),
the Aberdeen Formation Evaluation Society
(AFES), and the London Petrophysical Society
(LPS). Significant in-kind contributions were
also made by EPC, Weatherford (Reeves Wire-
line Services, East Leake) and the BGS Core
Store. Over half of the participants’ attendance
was supported via generous scholarships/bur-
saries from the United States Science Support
Office (USSSP, 9 bursaries), ECORD (5 schol-
arships), and UK IODP (2 bursaries).

It is anticipated that a 3rd Petrophys-
ics Summer School will be held in 2018 — fur-
ther information will be available in January
2018 via www.iodp.rocks.
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IODP - Expedition schedule http://www.iodp.org/expeditions/ ‘,

Aln

IODP

INTERNATIONAL OCEAN
DISCOVERY PROGRAM

ECORD operations Platform Dates Port of origin
@ 381 Corinth Active Rift Development | MSP Oct-Dec 2017 Corinth
USIO operations Platform Dates Port of origin

Margin Observatory

@) 372 Creeping Gas Hydrate Slides JOIDES Resolution | 26 Nov 2017-4 Jan 2018 | Fremantle
and Hikurangi LWD

B 374 Ross Sea West Antarctic Ice JOIDES Resolution | 4 Jan-8 Mar 2018 Wellington
Sheet History

B 375 Hikurangi Subduction JOIDES Resolution | 8 Mar-5 May 2018 Wellington

CDEX operations Platform Dates Port of origin
@ NanTroSEIZE Frontal Thrust Chikyu 12 Jan-24 Feb 2018 Shimizu
Borehole Monitoring System
ICDP - Project schedule http://www.icdp-online.org/projects/ icdp |

ICDP project

Drilling dates

Location

1 Songliao Basin

Apr 2014-Dec 2017

Songliao Basin, China

2 Oman Phase II

Nov 2017-Apr 2018

Oman

3 DSEIS Apr 2017-Mar 2018 Orkney, South Africa
4 DOVE May-Oct 2018 Alpes
Locations
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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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