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Tales from the ship

These stories from participants aboard a drilling vessel give an impression 
of life at sea for a couple of months, with a mixture of day-to-day life, 
background science and the scientific work done by each person. Most 
had never been on a drill ship before. The authors were not constrained 
by requirements to stay within a format, and I’m sure readers will be 
impressed by the variety and the quality of the articles. These articles were 
first written in 2015, and all deal with the first plase of IODP (IODP(1)).

»
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Shallow megasplay and frontal thrusts: 
The Nankai Trough Seismogenic Zone 
Expedition 316 on the D/V Chikyu
Chris fergusson, university of wollongong

In late November 2007, an informal invitation was issued to Australian 
IODP from the Japanese Ministry for an Australian scientist to participate 
in the six-week Expedition 316 to the Nankai Trough off southeast Japan, 
starting in mid-December that year. This was in response to Australia’s 
successful bid for funding to join the Integrated Ocean Drilling Program, 
which was planned to begin in January 2008. Without a participant 
in Expedition 316, it was possible that Australia would not fill all the 
scientist positions to which it was entitled over the next couple of years. 
At short notice I applied to go as I had participated in the Nankai Trough 
Leg 190 of the Ocean Drilling Program. Scientists were to be flown out 
to the Chikyu by helicopter from a base on the eastern Kii Peninsula (over 
300 km west-southwest of Tokyo). We were allowed to take no more than 
10 kilograms of luggage on the helicopter – so I travelled very light.

The helicopter trip also meant that it was necessary to undertake Helicopter 
Underwater Escape Training (HUET). HUET was a day-long course 
conducted at the Japan Agency for Marine-Earth Science and Technology 
(JAMSTEC) facilities near Yokohama. This involved a  lecture and 
practical component that prepared one for the unfortunate circumstance 
where the helicopter has to land on or fall into the ocean, where almost 
invariably it tips upside down. The chances of escaping an overturned 
inundated helicopter are close to zero without HUET. This proved to be 
a good bonding experience for the 12 members of the science party who 
attended my particular training session. Interestingly, the HUET training 
was conducted by an Australian, a former member of the Royal Australian 
Navy, whose expertise in safety was being widely utilised by JAMSTEC. 
In the practical component, we were required to successfully escape from 
a mock helicopter tilted upside down in an indoor heated swimming 
pool (remember we were in the Northern Hemisphere in winter). We 
re-enacted four crash scenarios with increasing difficulty to reflect real 
conditions. Fortunately, if someone was unsuccessful in escaping during 
training, they were rescued by trained staff and not allowed to actually 
drown.
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On 19 December, we were flown out to the Chikyu. I remember seeing a 
large pod of dolphins along the way, and the view of the ship from the air 
was truly impressive. Each person on the ship has their own cabin with 
adjoining bathroom. Laboratories are spacious and very well equipped, 
including an X-ray Computed Tomography (X-CT) scanner. This proved 
very useful as a large number of whole round cores were collected and the 
X-CT scans provided a means of determining whether valuable data was 
being lost in whole round samples that were to be used destructively for 
microbiological purposes.

For me, having spent years mapping turbidites (sediments laid down by 
turbidity flows running downslope) in orogenic belts, nothing could ever 
match the thrill of watching Neogene turbidites being recovered from 
the deep sea. Downhole geophysical logging on non-cored sequences has 
reached a great degree of sophistication, but it was clear from Expedition 
316 that core samples are needed to better understand what is happening 
in the subsurface. For two sites, we had access to excellent logging results 
from the earlier Expedition 314; as valuable as those results were, a much 
clearer picture emerged from the collection of cores. The most exciting 
part of Expedition 316 was drilling through the structurally complicated, 
imbricated, frontal thrust at the toe of the Nankai Trough Accretionary 
Prism (Sites C0006 and C0007).

I was one of five sedimentologists working on the cores in the science 
party;  there were two sedimentologists logging core on each 12-hour 
shift. My shift was with Uisdean Nicholson, then a PhD student at 
the University of Aberdeen. On the opposite shift were Kitty Milliken 
(University of Texas at Austin) and Michi Strasser (then University of 
Bremen, now University of Innsbruck). Another sedimentologist on the 
ship was Arito Sakaguchi (JAMSTEC), who worked on the X-CT scanner. 
I also spent a lot of time in the lab with Xixi Zhao (palaeomagnetism, 
University of Santa Cruz), Robert Harris (downhole specialist, Oregon 
State University) and Asuka Yamaguchi (structural geologist, University 
of Toyko).

A highlight of the cruise was the table tennis tournament. After many 
exciting matches, it came down to a grand final between Xixi and Michi, 
which Xixi won convincingly. We were also treated to elaborate festivities 
at Christmas and New Year, including ‘Secret Santa’ present-giving where 
each scientist brought along a gift for someone else. I received a pocket-
sized tourist guide to Paris. 



ExPlORINg ThE EARTh uNDER ThE SEA

42

The ultimate aim of this drilling was to examine the causes and controls 
of earthquakes along subduction zones. In this case, the segment of 
the subduction zone thrust extending 350 km to the west-southwest 
from offshore Tokyo has been highlighted as playing a critical role in 
earthquakes and devastating tsunami, such as the 1944 Tonankai event 
(moment magnitude 8.1), which generated coastal waves up to 10 m 
high. Understanding earthquakes and tsunami is clearly a major societal 
priority for Japan. Drilling into an active subduction zone is technically 
challenging but scientifically rewarding. Ultimately, riser drilling using 
the Chikyu is planned to reach the subduction zone thrust at a depth 
of 4,600 to 5,000 m below the sea floor, and has already reached a depth of 
just over 3,000 m below sea floor in Expedition 348.

Post-cruise activities included a conference in Kyoto where results were 
discussed for the three expeditions (314, 315 and 316) involved in the 
Kii Penisula transect. Expedition 316 was an earlier part of ongoing deep-
sea drilling in the Nankai Trough (Nankai Trough Seismogenic Zone 
Experiment – Kii Peninsula transect).

Figure 6.1. Christmas Day 2007 on the Chikyu with co-chief scientist Liz 
Screaton (left) and sedimentologists Michi Strasser, Kitty Milliken and Uisdean 
Nicholson (left to right)
Source: Photograph taken by Chris fergusson onboard the Chikyu, 25 December 2007
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Figure 6.2. New Year celebrations in the Core Processing Laboratory, just 
before midnight, 31 December 2007, on the Chikyu
from left to right, scientists in foreground are: Matt Knuth, Daniel Curewitz, Chun-feng li 
with back to camera, france girault and fred Chester.
Source: Photograph taken by Chris fergusson onboard the Chikyu, 31 December 2007

Figure 6.3. Google Earth image showing the locations of Expedition 316 
drill sites 
Sites C0004/C0008 target an upper trench-slope basin in the footwall of a major splay fault 
off the subduction zone megathrust. Sites C0006/C0007 drilled down to the main frontal 
thrust at the seaward edge of the Nankai Trough Accretionary Prism, i.e. the tip of the 
subduction zone megathrust.
Source: google Earth image annotated by Chris fergusson
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Tales from Wilkes Land: IODP Expedition 318
Rob McKay, Victoria university of wellington

Sailing out of my hometown port of Wellington en route to the Antarctic 
on the JOIDES Resolution on IODP Expedition 318 was one of the 
proudest and most exciting moments of my life. I have been incredibly 
lucky with timing and opportunities in my career, and IODP has been 
instrumental in a large part of my early career successes. I have always 
thought you make your own luck, but this is not entirely true in my 
involvement in IODP. I was in the final stages of my PhD at Victoria 
University of Wellington working on sediments recovered as part of the 
ANDRILL project – another drilling project in the Antarctic that is highly 
complementary to the IODP program – when I first saw that IODP 
was planning to drill on the Wilkes Land margin of the East Antarctic 
Ice Sheet. I knew immediately that here was an amazing opportunity 
to directly address some of the questions that had developed from our 
ANDRILL work, and that my skill set would hopefully be deemed useful 
for the expedition. Most importantly, the drilling was scheduled to be 
undertaken within a year of my PhD completion, so it was the most 
logical next step in my career pathway to becoming a research scientist. 
Not many completing PhD graduates get such an opportunity.

However, this is where the luck, and the hard work of others, was required. 
I knew my chances of being a shipboard scientist were slim as New 
Zealand was not a member of IODP at the time. Due to my experience 
in Antarctic drilling, I thought I stood a good chance of being selected on 
scientific merit, and I could have tried to look overseas for a postdoctoral 
position to work on these cores. This was not a preferred option, as I had 
already done my overseas living experience prior to my PhD and I was 
nicely settled back into the Kiwi way of life – staying in New Zealand 
was a high priority for me. It would also be difficult to find a postdoctoral 
position on this project without a confirmed berth. Fortunately, by the 
time I had finished my PhD, several New Zealand universities, along 
with GNS Science, recognised the huge scientific potential that IODP 
offers and we joined the Australian consortium for IODP membership. 
This allowed me to immediately send in my application to sail, and I was 
accepted on the IODP Wilkes Land Expedition 318.



45

6 . TAlES fROM ThE ShIP

Having been selected to sail, I was able to apply for a highly competitive 
Foundation for Research, Science and Technology Postdoctoral 
Fellowship. Being involved in an international collaboration of the scale 
of IODP, and addressing first order questions about our planet’s climate 
and ocean system, were instrumental factors in my successfully obtaining 
this fellowship. The fellowship allowed me to work full-time on the cores 
collected during the Wilkes Land cruise. My involvement in IODP also 
eventually led to my full-time position as a lecturer at Victoria University, 
a Marsden Fund grant, a Prime Minister’s MacDiarmid Emerging 
Scientist award, and my current Rutherford Discovery Fellowship award. 
I can honestly say that I would have almost certainly had to leave New 
Zealand after my PhD to pursue an academic career working in a similar 
IODP-related field if I had not sailed on this expedition, and if others had 
not worked hard behind the scenes to secure membership of IODP. 

Big science more often than not requires big investments and large 
collaborations, and IODP is no exception. I was amazed stepping onto 
the JOIDES Resolution for the first time and seeing her world-class 
laboratories as well as the technical capabilities she had to drill sediment 
cores, even in the most hostile of drilling environments in the Antarctic. 
However, it was encountering the range of expertise and experience of the 
other scientists onboard that I came to value the most. Being in a closed 
environment for nine weeks with 30 other like-minded Antarctic scientists 
from a wide range of sub-disciplines was highly intellectually stimulating. 
I have not only made a range of powerful scientific collaborations, many 
of which are proving extremely productive, but I also made friends for life 
from all corners of the globe. 

It is difficult to explain to people who haven’t sailed on an IODP expedition 
the bonding experience that occurs amongst the scientists. The shifts were 
long and tiring, fresh food ran out halfway through the expedition, there 
were hurricane-strength winds and giant waves in the Southern Ocean, 
sea sickness, and we had no days off, not to mention being stuck aboard 
a 470-foot-long ship for almost 70 days. However, exciting new scientific 
discoveries each day, the thrill of seeing full drill core barrels being pulled 
up from the sea floor, a common sense of purpose, engaging and vigorous 
scientific discussion, not to mention an excellent coffee machine, more 
than offset the negative aspects. It also helped that we were travelling 
to one of the most remote and beautiful places on Earth. I had been 
lucky enough to see the beauty of the Antarctic before then, with several 
expeditions to the McMurdo Sound region, but I had never sailed down 
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there. Now it is hard to imagine any better way to travel there – the raw 
power of the roaring forties and furious fifties in the Southern Ocean is 
something to behold. Seeing it at first hand, it is hard to comprehend that 
anything could live there, despite it being one of the most biologically 
productive zones on Earth. Sailing past armadas of giant icebergs, giant 
waves crashing over the bow of the ship and visits by the occasional 
humpback whale and penguin are truly awe-inspiring experiences that 
I will never forget.

I always tried to make it outside in the evenings to take in our unique 
surroundings and the fresh Southern Ocean air. The morale was always 
high onboard, in part due to the beauty of the Antarctic environment, 
but also due to the quality of the science being conducted. During the 
cruise, we felt we were doing something pioneering, and this didn’t end 
when we sailed into Hobart after nine weeks at sea. Collaborations are still 
continuing, and I have recently had incredible opportunities to visit and 
work on IODP material in labs in the US, UK and Spain, undertaking 
studies with colleagues who are truly world leaders in their respective 
fields. The quality of the science and the publications that have already 
resulted from this expedition are exceptional, even by IODP standards, 
and more is to come. On this note, I truly believe the benefits of my 
IODP experience will continue throughout my entire career.

Figure 6.4. Crossing the Antarctic Circle with Rob McKay in the front 
of the group
Source: Rob Dunbar, Stanford university
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Figure 6.5. Approaching Antarctica with gentle waves, sea ice and 
a lonely bird
Source: Rob Dunbar, Stanford university

Figure 6.6. A party of icebergs; remember that 90 per cent of the volume 
is underwater
Source: Rob Dunbar, Stanford university
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Two months near the Pacific Equator 
on IODP Expedition 320
Christian Ohneiser, university of Otago, Dunedin

I received word that a position as palaeomagnetist had unexpectedly 
opened on IODP Expedition 320, the ‘Pacific Equatorial Age Transect’ 
(PEAT), only a few months before the JOIDES Resolution (JR) was due to 
set sail. After reading the proposal, I knew this would be a scientific game 
changer and great opportunity to be part of an exciting expedition with 
some of the world’s leading minds in palaeoclimatology. The plan was to 
recover a composite sedimentary succession from the Equatorial Pacific, 
spanning the Eocene to today, in an effort to understand the influences 
of tectonic (Panama and Indonesian sea gates closure) and climate 
transitions on the evolution of the Pacific Ocean. For us palaeomagnetists, 
the objectives were to help build the chronology at each drill site, to refine 
the geomagnetic polarity timescale and to build the next generation 
of relative palaeointensity records for older portions of the Cenozoic. 

Having arrived in Hawaii I soaked up the sun, enjoyed some surf and, 
most importantly, I consciously enjoyed the feeling of land beneath my 
feet before setting off for two months at sea. A few days later, as the 
gangway was raised onto the JR, I was told by one of the ODP veterans 
that this was the worst moment during the expedition; there was no 
going back now. We settled into our shifts; mine was midnight to midday, 
which I dreaded because I am by no means a ‘morning person’! First core 
arrived on deck a few days later, and the routine measurements and core 
characterisation began.

Palaeomagnetic measurements and demagnetisation of half cores were 
conducted using the shipboard superconducting magnetometer; I was 
familiar with the instrument but not the new software. The first site (U1331) 
targeted the oldest sediments of the expedition and palaeomagnetic 
data were flowing quickly from the magnetometer. Demagnetisation 
data were easy to interpret, and working side-by-side with experienced 
micropalaeontologists was a real pleasure. The micropalaeontologists 
provided preliminary ages within minutes of cores landing on deck, 
which meant that in a matter of hours the first geomagnetic reversals were 
identified and correlated and the age models began to take shape. It was 
a palaeomagnetist’s dream! 
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Figure 6.7. Christian Ohneiser about to take small cubic palaeomagnetic 
samples from a sediment core
Source: Rob Dunbar, Stanford university

As the days melted into weeks, we settled into our routines. Breakfast was 
at 2330 hours before taking over from the off-going crew. We quickly 
formed a tight bond with loosely set traditions, such as a 0300 hours 
espresso break on deck watching squid and flying fish that were drawn to 
the JR’s lights. Second breakfast usually came at 0600 hours, which was 
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preceded by a sunrise coffee. Within a few weeks, we concluded that our 
favourite time of day was between 0100 and 0500 hours, because after 
0600 hours things usually became hectic with the arrival of a bridging 
shift, the technicians and finally the arrival of curious day-shifters. 
At 1200 hours we knocked off and, depending on what mood we were in, 
we went to the gym, sunbathed or watched one of the numerous antique 
laser disc films on offer in the boat library. My personal favourite pastime 
was jogging on the helideck. The helideck was my bright green and yellow 
place of solitude under the equatorial sun with the occasional smell of 
diesel fumes from the smoke stacks. However, because the helideck was 
quite small, a lap was finished in under a minute, which meant that after 
10 laps I was forced to run in the opposite direction.

As the expedition progressed, data amassed quickly. Coring sites were 
usually less than 24 hours steaming apart, meaning that as each coring 
site was completed and we began preparing the initial site report (no small 
task), new cores were arriving on deck and required measuring. Grey hairs 
began to appear and stress levels grew as the backlog of work increased 
and Week Six was upon us. We had now cored, measured and logged an 
almost complete Eocene succession, the entire Oligocene and were getting 
stuck into the later part of the Miocene. The expedition was already an 
astounding success with pristine palaeomagnetic records in ~80 per cent 
of recovered sediments and age models; the age models would change 
little after the cruise. Oddly enough, we recovered a turbidite from the 
deep Pacific at Site 1331 and a repeated section at Site 1332, where we 
recovered the Eocene–Oligocene boundary six times in three holes!

On 26 April, in the dead of night, the last core arrived on deck. The drill 
string was brought back on deck and the JR began its long return journey 
to Hawaii. We completed our final edited versions of the preliminary site 
reports as we rounded the southern tip of the Island of Hawaii; the first 
time we’d seen land in eight weeks. Twenty-four hours later, we docked in 
Honolulu where the US border police were waiting to deport me because 
of a minor visa technicality. Because of my late entry onto the expedition, 
I had not applied for a business visa. Multiple people assured me that 
the standard visa issued under the visa waiver program was sufficient; I 
would be on US soil for only a few days before the expedition and would 
be issued a new visa upon my return. However, because the expedition 
was returning to a US port, this was classed as one stay – clearly I was an 
illegal alien in need of deportation! I was handed the ‘detain and deport’ 
documents within minutes of the border police boarding the JR. Captain 
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Alex warned me in his thick Scottish accent that ‘they don’t have fluffy 
handcuffs in the US’ and my dreams of a few laid-back days in Hawaii 
diminished. The Hawaiian border police were an understanding bunch 
though, and issued me with an emergency B1 business visa; I had used 
my only get-out-of-jail-free card in the state of Hawaii. We stepped onto 
land and found the nearest watering hole, where we sat in the sun and 
immediately began retelling our war stories from the preceding weeks.

Scientifically, Expedition 320 was an astounding success. We recovered 
over 3,500 m of sediment spanning the earliest Eocene to recent times 
and the palaeomagnetism team recognised and correlated over 800 
geomagnetic reversals; no mean feat in anyone’s book. However, PEAT was 
not yet complete; another crew boarded the JR to core the remaining sites. 

A year later, we met in Paris for the post-expedition workshop at the Pierre 
et Marie Curie University. We presented the work we’d done and cemented 
the partnerships and collaborations we had promised one another at the 
conclusion of the expedition. The palaeomagnetists have since developed 
the first high-quality Remanent Palaeomagnetic Intensity records spanning 
from the Miocene to the Eocene. These are the foundations for the next 
generation of palaeomagnetic dating tools, which will allow us to build 
even more precise age models and correlate successions from around the 
world. The first comprehensive and continuous record of the evolution 
of the calcite compensation depth in the Pacific has since been published 
in Nature (see Chapter 13). Today, work continues on the construction 
of stable isotope records for the entire composite succession, which will 
provide a new understanding of the evolution of the Pacific Ocean during 
the Cenozoic. Watch this space for more exciting results from PEAT.
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Bering Sea Palaeoceanography: IODP 
Expedition 323
Kelsie Dadd, Macquarie university, Sydney

The Bering Sea, a marginal sea in the North Pacific, located north of 
the Aleutian Islands, was targeted to investigate the evolution of global 
climate on timescales from millennial to Milankovitch during the Plio-
Pleistocene.

Figure 6.8. Location of the Bering Sea showing the sites drilled 
on Expedition 323 (red dots)
Source: Expedition 323 Scientists, 2010. Bering Sea palaeoceanography: Pliocene–
Pleistocene palaeoceanography and climate history of the Bering Sea. IODP Preliminary 
Report 323. doi.org/10.2204/iodp.pr.323.2010

The basin is important for global climate as it is a site of intermediate 
water generation. In addition, the evolution of the Bering Sea gateway has 
almost certainly had an effect on global climate. During the expedition, 
5,741 m of sediment (97.4 per cent recovery) was drilled at seven sites, 
with holes up to 745 m below sea floor and spanning 5 million years ago 
(Ma) in age. I sailed as a sedimentologist, and described and sampled core 
as fast as it was landing on the catwalk.

http://doi.org/10.2204/iodp.pr.323.2010


53

6 . TAlES fROM ThE ShIP

Figure 6.9. Drill core on deck. There was so much expanding gas in the 
sediment that it shot out of the core barrel when it arrived on deck
Source: william Crawford, IODP/TAMu

Highlights of the expedition for me included seeing the changes in climate 
and the extent of sea ice recorded in the amounts of ice-rafted debris and 
sediment–diatom ratio, and also the fluctuations in the oxygen content of 
the bottom water as reflected in the preservation of delicate laminations (low 
oxygen) or intense bioturbation of the sediment (high oxygen) (Figure 6.10).

Figure 6.10. Alternating laminated 
and bioturbated sediment in Site 
U1432
Source: Kelsie Dadd

I sampled the ice-rafted debris over 
2 mm in size, recording the shape 
and composition of 136 clasts. Ice-
rafted debris are particles that have 
been carried out to sea by ice to be 
later deposited when the ice melts, 
and their presence can indicate 
cooler climates throughout 
geological history. Many of the 
clasts were rounded and likely spent 
time on a beach being moved by 
wave action when there was little 
ice cover. They were later picked up 
by sea ice and eventually dropped 
into the bottom sediments as the 
ice melted (Figure 6.11).
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Figure 6.11. Rounded dropstone in mud at Site U1341
Source: Tatsuhiko Sakamoto, JAMSTEC

The Bering Sea is located behind the Aleutian volcanic arc and adjacent 
to the Kamchatka arc and Alaska. All these volcanic provinces have been 
active over the time interval recovered in cores from the Bering Sea. This 
volcanic activity is recorded in the sediment of the marginal basin with the 
frequency, distribution and thickness of ash layers dependent on factors 
such as the size of the eruption, type of eruption and wind direction. 
Ash layers can be related to individual eruptions via dating and chemical 
matching. Ash from 69 ash beds has been analysed for major elements 
and shows that there are a range of sources from the Aleutian Islands 
and Alaska.

This was my first IODP expedition and I loved it. I made research 
contacts from around the world and also made close friends. I particularly 
liked having the opportunity to learn from the other scientists. While 
I was familiar with terrigenous sediments and their composition, 
I  had never worked with biogenic sediments and this was a fairly 
steep learning curve, but one that my fellow sedimentologists and the 
palaeontologists were happy to help me with. I can now identify a whole 
range of microfossils in smear slides. I also learnt a lot about sediment 
geochemistry, palaeomagnetism and climate change over the last 5 million 
years, and  shared my knowledge of volcanism and rock geochemistry 
with others.
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Figure 6.12. Kelsie Dadd on the JOIDES Resolution
Source: william Crawford, IODP/TAMu

We sailed from Victoria, Canada, to Yokohama, Japan, but between ports 
saw almost no land. We did see an amazing amount of sea life and were 
often accompanied by Dall’s porpoises, kittiwakes and fulmars, but also 
saw fur seals, Pacific dolphins, orcas, a minke whale and a fin whale. 
The original planning for the expedition included sites on the Shirshov 
Ridge, a submarine ridge basement high in Russian waters. However, 
Russia never gave us permission to drill. We sailed with two empty berths, 
set aside for Russian observers. To end the expedition, we sailed in front 
of a cyclone from the Kamchatka Strait to Japan, leading to a very bumpy 
ride back to land. 



ExPlORINg ThE EARTh uNDER ThE SEA

56

A study of a huge volcanic plateau: Life 
as an alteration petrologist aboard IODP 
Expedition 324 
David Murphy, Queensland university of Technology, Brisbane

I arrived in Tokyo’s Narita airport in late 2009 to begin a two-month-
long adventure to investigate a submerged Jurassic plateau, the Shatsky 
Rise east of Japan, on IODP Expedition 324. My first introduction to the 
IODP was a shared ride to the JOIDES Resolution with IODP veteran Jim 
Natland. While the sights of Tokyo flashed by, Jim and I started out the 
trip by getting stuck into the hypotheses of the expedition – do oceanic 
plateaux form by mantle plume or plate processes? So continued two 
months on the ship where science was the main focus and all else was 
secondary. 

The trip started out pretty easily, with the first five days in port in 
Yokohama. I met and began to get to know the science crew that I’d be 
working with, none of whom I had met before. We were shown around 
the living area and inducted into the labs onboard, and started to work 
together to develop a plan for what we hoped to achieve once drilling 
started. In the evenings, our Japanese colleagues had some fun showing 
the first-time visitors to Japan the sights of Yokohama and a little of 
Japanese culture and nightlife. I am still unsure as to what exactly I ate, 
but it was mostly delicious. The fun in Yokohama finished far too soon 
and we sailed from port into the open Pacific – we would not see land 
again for two months.

The first drill hole was when the proper work finally began. We were 
aiming for the summit of the Shirshov Massif, the northernmost and 
smallest of the three edifices of the Shatsky Rise. The growing excitement 
of the science crew was almost overwhelming when the first drill core was 
brought on deck. This bubble soon burst when the first sediment cored 
on the expedition turned out to be a 12 cm piece of chert, which was 
not what the dominantly igneous petrologists of the science crew were 
interested in. A few cores later, we finally got some basaltic rocks and 
were all far happier. From that point onwards there was little let up.
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Days soon became a routine of detailed core logging, sample selection for 
onboard analysis of both petrology and geochemistry and, almost straight 
away, report writing. We worked in 12-hour shifts, often working almost 
simultaneously on the newly arrived cores, the petrology of cores from 
two or three days ago, and report writing for core that was drilled four 
or five days previously. Also, in the back of your mind, you are thinking 
about what science you would like to do after the cruise, how the drill 
core fits with your pre-trip science plan and what samples you would like 
to take. 

What an experience! I don’t normally get seasick, but staring down 
a  petrographic microscope in a 5 m swell from Typhoon Choi-Wan, 
motion sickness was thrown up to a whole new level. The combination of 
the swirling colours of a rotating thin section in cross-polarised light, the 
effort to stop my eyes hitting the eyepieces and the rolling and rocking 
motion of the ship was too much. I needed a break from the stack of thin 
sections that all needed to be described. It had seemed so important at the 
sampling meeting, when the night shift handed over to the day shift, to 
get thin sections made from every single volcanic interval that was drilled 
two days before. 

I had a choice of a short break to stop my head spinning, or a change of 
task to log yesterday’s cores look at the geochemical data from previous 
cores or work on a site report. Actually, I went for a breather and had 
a chat with some crewmates from all around the world about the trip so 
far, about life onboard the ship so far and about what other projects we 
were all working on at the time.

There were times onboard when the ship’s isolation became very obvious. 
I was certainly a long way from home and a long way from my young 
family. The inability to go for a decent stroll or to play with my kids and 
partner got to me. But it was good to be able to discuss normal everyday 
life with my colleagues and listen to their perspectives – to try, with the 
others onboard, to get a balance between doing the job and getting your 
mind off the job.
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Figure 6.13. David Murphy 
(foreground) relaxing aboard ship
Source: David Murphy

Nevertheless, the bond that we 
developed through working 
together as a team to produce the 
raw data and the field reports, and 
the shared life experience of living 
onboard the JOIDES in isolation 
from the rest of the world, is 
something I will always treasure. 
We all got through the trip just fine, 
and we got some fabulous rocks to 
investigate. I am still working with 
a number of the Expedition 324 
crew, both on continued research 
into the Shatsky Rise and on 
projects that we dreamed up while 
onboard.

The objective of the trip was to 
find evidence to test the formation 
of oceanic plateaux: essentially 
whether they are formed by the 
impact of a mantle plume head 

on oceanic crust or purely by 
shallow plate tectonic processes 
involving unusually large volumes 
of volcanism. 

Shatsky Rise, the third-largest 
oceanic plateau preserved on oceanic 
crust, formed at the Jurassic–
Cretaceous boundary (about 145 
million years ago) when there 
were abundant magnetic reversals 
preserved in the surrounding 
oceanic crust, which allow us to 
deduce the tectonic environment in 
which the plateau formed. Results 
to date indicate that, as in many 
scientific questions, there is no black 
or white answer. Certain evidence 
supports a plume involvement, 
including high degrees of partial 
melting, age-progressive volcanism, 
isotope evidence of a deep mantle 
source and evidence that the plateau 
shoaled. Other evidence indicates 
a significant role for shallow 
plate tectonic involvement, most 
importantly magnetic lineations 
that indicate Shatsky Rise formed 
on a triple junction of mid-ocean 
ridges.

In addition, a significant outcome 
from Expedition 324 is that the 
Tamu Massif, the largest of the three 
edifices that make up the Shatsky 
Rise, is a single volcanic edifice and 
could be the largest single volcano 
on Earth. It is comparable in size 
to the largest volcano in the Solar 
System, Olympus Mons on Mars.
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Aboard Chikyu studying the deeply buried 
microbes in the sediments being subducted 
in the Nankai Trough: IODP Expedition 322
John Moreau, university of Melbourne

In September–October 2009, I had the amazing opportunity to serve 
as shipboard microbiologist for IODP Expedition 322 to the Nankai 
Trough (southwestern Japan). Although the focus of the expedition 
involved factors controlling subduction zone seismicity, the expedition 
was also a fantastic opportunity to take samples from the deep subsurface 
biosphere and investigate the extent of microbial life in the subducting 
sea floor. I was very excited to go to sea after spending several days in 
Yokohama at JAMSTEC practising safety drills and learning about 
shipboard safety protocols.

Once onboard the drill ship Chikyu (‘Earth’ in Japanese), we quickly 
settled into our shipboard duties and routines. Before I mention those, 
however, I should say that Chikyu offered pretty luxurious surroundings 
for ocean drilling research: the quarters, while not spacious, were not 
shared accommodations; the cafeteria served pretty decent food ‘round 
the clock’; movies could be watched with a group in the movie room; 
the helideck made an excellent jogging track and, at night, a stargazing 
platform. The laboratory facility was first-class and the crew were friendly 
and helpful.

Alongside the science team and the ship’s crew, the drilling crew at work 
were amazing to watch; many of them hailed from drilling vessels and 
platforms in Europe and Indonesia, with experience drilling in deep 
waters and rough seas. This experience would turn out to be helpful on 
our expedition as we had to divert, reroute and delay around three(!) 
tropical storms. Although we skirted the brunt of it, the result of Tropical 
Storm Choi-wan was >10 m waves that felt like a rollercoaster. Going up 
a flight of stairs, you felt like you had lead weights in your shoes, while 
going down felt as if gravity suddenly didn’t exist! Even the most seasoned 
sailors were reaching for their motion sickness medication. Fortunately, 
we had an able captain and crew who kept us far from any real danger 
that storm season.
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For my shipboard scientific work, I prepared all of the materials and 
reagents I would need for sampling and processing of sediment cores and 
sea-floor basalts, as well as conducting anoxic water analyses of sediment 
pore fluids. I also served on the geochemistry team, processing pore 
water samples and analysing them for dissolved sulphide, an indicator 
of bacterial sulphate reduction. I also processed sediment samples for gas 
analyses (methane and other natural gases). Part of the reason for this 
doubling (or tripling) up of shipboard duties was that, unlike many 
other IODP expeditions that explored the deep subseafloor biosphere, 
this expedition only carried one microbiologist (myself ) and one organic 
geochemist (Dr Verena Heuer, MARUM, University of Bremen). Thus, 
we rotated and sampled for each other on 12-hour shifts throughout the 
cruise, changing at noon to allow us both to get some sunlight!

Figure 6.14. Organic geochemist Verena Heuer and microbiologist John 
Moreau on Chikyu
Source: Marta Torres, Oregon State university
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The experience I gained from helping with pore water geochemistry and 
organic geochemistry analyses really enriched my IODP experience in 
ways that many of my microbiologist colleagues who served on other 
expeditions may not have enjoyed. I was allowed to have some input into 
sampling and analysis planning, for example, and that turned out to be 
useful. Specifically, when discussing the potential geochemical signatures 
of possible anaerobic sea-floor microbial processes with my geochemical 
colleagues, I suggested that we try to sample all sediment pore waters 
anoxically (using a partially sealed bag flooded with nitrogen gas during 
handling of each sediment core). At first, they disagreed with the need 
to take this extra step because it was assumed that the concentrations 
of dissolved metals like iron and manganese would be negligible due to 
the penetration of oxic seawater. However, after the shipboard pore water 
analyses were conducted, the geochemistry team leader (Dr Marta Torres, 
Oregon State University) told me that they detected significant levels of 
dissolved manganese and iron that they would have otherwise missed had 
they not used the nitrogen gas bags. This observation, combined with 
the sulphide analyses, turned out to form the basis for our observation 
of the unusual ‘upside down’ redox gradient across sediments closer to 
the basement crust that we described in Torres et al. 2015 (Geobiology, 
doi.org/10.1111/gbi.12146). From this observation, we concluded that 
deeply penetrating and recirculating seawater could drive microbial 
activity at great depths, specifically the oxidation of methane coupled 
to sulphate reduction at depths >400 m below the sea floor (mbsf ). 
Previously described sulphate–methane transition zones were all found 
at ~150 mbsf or less. We had discovered one of the deepest sulphate–
methane transition zones found thus far in the deeply buried subducting 
sediments of the Nankai Trough.

Excited about the prospects of describing a deeply buried and unexpected 
microbial biosphere, my team set to recovering pristine DNA from 
sediment cores and basalt samples, once these were received onshore 
in Australia. We were very lucky to have access to a sampled piece of 
the actual contact zone between the deepest (oldest) sediment and the 
shallowest (youngest) sea-floor basalt, where the susceptibility of basalt to 
seawater and microbial weathering was expected to be very high. However, 
our initial work on this sample has proven it to be extremely difficult: 
painstaking care is required to avoid any lab-derived contaminants while 
also extracting sufficiently high-quality DNA for analysis. We are still 
(several years later) working on this material. Because of the precious 

http://doi.org/10.1111/gbi.12146
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nature of this ‘interface’ sample, our initial onshore research resulted in 
a  publication focused on shallower sediments. This  work (along with 
some samples from Expedition 329) has formed part of the thesis of a 
PhD student, Toni Cox, who has been a senior author on a Geobiology 
article on Expedition 322 (see Chapter 13).

Our discovery of two ‘ultra-deep’ (400+ mbsf ) sulphate–methane 
transition zones in the Nankai Trough has extended our knowledge of the 
habitability of the deep subseafloor, and linked what is known about deep 
hydrogeologic circulation of seawater from distant exposed volcanic knolls 
to the stimulation of microbial activity where it would otherwise not be 
likely to exist – in subducting sediments receiving seawater from below 
through the basement crust. This finding has interesting implications 
for the distribution of microbes and preservation of microbial ‘oases’ in 
otherwise nutrient-poor environments.
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Searching for subseafloor life: IODP 
Expedition 331
Chris yeats, then CSIRO, now geological Survey 
of New South wales

From 1 September to 3 October 2010, IODP Leg 331 on the drill ship 
Chikyu drilled five sites at the Iheya North hydrothermal (‘black smoker’) 
field, in the Central Okinawa Trough back arc basin, south of Japan.

Figure 6.15. Area map of Iheya North Knoll showing Sites C0013–C0017 
drilled during Expedition 331
Inserts show the Iheya North Knoll in relation to Okinawa and Okinawa in relation to major 
tectonic components. EuR = European Plate, PhS = Philippine Sea Plate.
Source: Map sourced from Expedition 331 Scientists (2010). Deep hot biosphere. IODP 
Preliminary Report, 331. doi.org/10.2204/iodp.pr.331.2010

IODP Expedition 331 was unusual for a couple of reasons. First, the 
34-day expedition was significantly shorter than a typical two-month 
IODP expedition. Second, and more significantly, Expedition 331 ‘Deep 
Hot Biosphere’ was the first IODP expedition, and still one of only a 
handful of cruises, to focus principally on biology rather than geology. The 
impact of this focus on the scientific party was profound: membership was 

http://doi.org/10.2204/iodp.pr.331.2010
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dominated by microbiologists, biochemists and fluid chemists, for whom 
the recovered core was a means not an end. Consequently, logging of the 
312 m of drill core recovered during the expedition was left to a small 
team of three to four geologists, most of whom had been attracted to the 
cruise by the possibility of drilling metal-rich massive sulphides – but 
more on that later.

Due to its proximity to the Asian continent, the Okinawa Trough contains 
significant quantities of organic-rich sediment. We therefore anticipated 
(and in some cases got) drill core containing levels of hydrogen sulphide 
(H2S) that could be harmful to humans, and initial collection of core was 
conducted wearing breathing apparatus, until it was declared safe. This 
meant that some members of the science party, including myself, and 
all of the Chikyu core technicians needed to be trained in safe operating 
procedures for H2S prior to departing from Shimizu. Wearing heavy 
overalls, breathing apparatus and a full face mask with temperatures in 
the mid-30s and humidity close to 100 per cent is a pretty good substitute 
for sauna therapy!

Previous work by Japanese scientists at Iheya North, including manned 
and unmanned submersible dives and extensive seismic surveys, had 
given the cruise participants a fair idea of what to expect at the site. 
Hydrothermal alteration and massive sulphide mineralisation at Iheya 
North is hosted in a geologically complex, mixed sequence of coarse 
pumiceous volcaniclastic and fine hemipelagic sediments (basically gravel 
and mud), overlying a dacitic to rhyolitic volcanic substrate. The principal 
aim of the expedition was to sample the hydrothermally altered sediments 
and prove the existence of a functionally active, metabolically diverse 
subvent biosphere associated with subseafloor hydrothermal activity in 
the Iheya North field. This goal wasn’t achieved because, fundamentally, 
things got hot a lot faster than we expected. The initial strategy was to drill 
using Perspex core liners, but we soon abandoned that strategy at our first 
site and switched to aluminium when it became obvious that the plastic 
couldn’t survive the temperatures we were encountering.

Subsurface temperatures at the three hydrothermally altered drill sites 
rapidly exceeded those that could support life, effectively meaning that 
the biologists were sampling sterile material. However, each of these 
three sites was successful in drilling into hydrothermal fluid reservoirs 
and created artificial hydrothermal vents, which have been monitored and 
sampled by Japanese researchers for the past five years.
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Figure 6.16. All that remained of a 9 m Perspex core liner after an early 
drilling attempt at our first site, melted by the very high temperature
Source: Photograph taken by Chris yeats aboard Chikyu

As an ore deposit geologist, what excited me most about Leg 331 was the 
proposal to drill directly into a large actively venting massive sulphide 
mound – the 20 m high North Big Chimney (NBC) mound, which 
has measured venting temperatures of 311°C. I had been a shipboard 
scientist for the Ocean Drilling Project’s previous attempt to drill an 
active hydrothermal field in a backarc basin environment (ODP Leg 193 
to the Bismarck Sea, Papua New Guinea, in 2000), but that expedition 
deliberately sought to avoid drilling known massive sulphides – and was 
successful in that goal.

Leg 331’s first attempt to drill NBC, about midway through the cruise, 
ended disastrously. The hole was spudded in the top of the mound, but 
did not drill vertically. Consequently, when the Chikyu drillers attempted 
to withdraw from the hole to recover the core (they were using a non-
wireline system adapted from the oil and gas industry), the rods became 
jammed and ultimately broke. The drill bit remained lodged in the hole 
and all core was lost. Our second attempt at the very end of the cruise was 
much more successful. The hole was drilled adjacent to the base of NBC 
and successfully penetrated 45 m. Unfortunately, after the experience of 
the first hole at NBC, the decision was made to minimise equipment risk 
at the site and the hole was cored without a core catcher, meaning that only 
1.7 m of core was recovered. However, the material recovered included an 
interval of black zinc-rich massive sulphide (Figure 6.17), which has the 
same mineralogy and textures that are seen in Kuroko Black Ore.
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Figure 6.17. Zinc-rich massive sulphide drilled during IODP Leg 331
Source: Photograph taken by Chris yeats aboard Chikyu

Associated hydrothermally altered volcanic rocks recovered from further 
down the hole also resembled those seen associated with this type of 
mineralisation on land, meaning that this site is an outstanding modern 
analogue for Kuroko-style mineralisation. This is arguably the most 
important scientific result to come out of IODP Leg 331.

I have been fortunate enough to participate in over 20 research expeditions 
during my career on Australian, American (including JOIDES Resolution), 
Japanese, British and Indonesian research vessels. In terms of available 
analytical facilities and drilling capability, DV Chikyu is undoubtedly the 
most impressive facility I’ve sailed on. The vessel is enormous and, unique 
amongst the ships that I’ve sailed on, incredibly stable under normal 
weather conditions. It really doesn’t feel like you’re at sea at all. The crew 
are friendly and helpful, the food is amazing (but I do love sushi) and 
the accommodation is first class. This incredible research facility has not 
been available to IODP as much as could be hoped, but in 2016 new 
possibilities started to open up. I can only hope that in coming years other 
Australian scientists will have the opportunity to sail on what was and 
should be one of the IODP’s most valuable assets.
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The onset of the Mediterranean Outflow 
Current and its influence on global climate 
change: IODP Expedition 339
Craig Sloss, Queensland university of Technology, Brisbane

I joined the IODP Mediterranean Outflow Expedition 339 in late 2011 
as a sedimentologist. The two-month expedition recovered 5 km of 
sediment core samples from an area never before drilled along the Gulf 
of Cadiz and west of Portugal. My role aboard the research vessel JOIDES 
Resolution was to provide sedimentological and stratigraphic analysis of 
collected cores. We found new evidence of a deep-earth tectonic pulse, 
retrieved a detailed record of oceanographic climate changes and even 
made key discoveries that could assist the future of oil and gas exploration. 
The  Strait of Gibraltar is a most important oceanic gateway, which 
reopened less than 6 million years ago after being isolated from the 
Atlantic for several hundred millennia. Today, deep below the sea surface, 
a powerful cascade of Mediterranean water spills out through the Strait 
into the Atlantic Ocean. Because this water is saltier than the Atlantic, 
and therefore heavier, it plunges more than 1,000 m downslope, scouring 
the rocky sea floor and carving deep-sea canyons. Currents running along 
the contours build up mountains of mud called contourites. They hold 
a record of climate change and tectonic activity that spans much of the 
past 5.3 million years. 

Dorrik Stow, expedition co-chief scientist, commented:

The expedition brought us many of the eagerly anticipated answers to our 
questions, as well as wholly unexpected scientific results.

Javier Hernandez-Molina, the second co-chief scientist, commented:

We set out to understand how the Strait of Gibraltar acted first as a barrier 
and then a gateway over the past 6 million years. We now have results 
for understanding the outflow through the Gibraltar gateway, but the 
potential story that unfolds may be even more significant. The oceans and 
climate are inextricably linked. It seems there is an irrepressible signal of 
this nexus in contourite sediments.

We found a great deal more sand in the contourite sediments than anyone 
had expected, with a single, vast sand sheet spreading out nearly 100 km 
from the Gibraltar gateway, filling the channels as thick layers within the 
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contourites’ mountains of mud. The sands testify to the great strength, 
high velocity and long duration of the Mediterranean bottom currents, 
and they could be ideal petroleum reservoirs if buried deeply enough in a 
trap. Typical petroleum reservoirs in such a setting are sands deposited by 
downslope turbidity currents, but these sands are different.

The leading scientific journal Science (see Chapter 13) published our 
expedition results in June 2014. A research article entitled ‘Onset of 
Mediterranean Outflow into the North Atlantic’ demonstrates that initial 
outflow into the Atlantic, following the opening of the Strait of Gibraltar, 
was relatively weak. Significant interaction between the outflow water 
and the North Atlantic did not begin until the late Pliocene, and that 
interaction affected global patterns of ocean currents and hence climate. 

Climate-driven pulses of relatively warm salty water at depths of around 
1,000 m over the last 3 million years contributed to increased global 
thermohaline circulation, which reduced pole-to-equator temperature 
gradients. These pulses coincided with widespread hiatuses in sediment 
deposition and pronounced changes in the sedimentary depositional 
patterns, and established the present-day sea floor morphology. 
The hiatuses and changes in depositional processes are related to regional 
tectonic events and margin instability, and appear to be related to overall 
plate reorganisation in the North Atlantic.

For me, this expedition was a new and exciting scientific experience. I was 
working with a team of 35 scientists from 14 countries. Working 12-hour 
shifts, seven days a week, we soon developed into a tight-knit team and 
colleagues soon became friends. While two months on a boat seems like 
a long time, there is always excitement and enthusiasm when new core 
arrives on deck, and we have the opportunity to see this sediment for the 
first time and to make new discoveries. There is also plenty of opportunity 
for social activities – this included a Christmas and New Year’s party. 

During my time onboard, not only was I able to utilise my existing skills 
as a sedimentologist, but also develop new skills. This was an excellent 
opportunity to interact with a wide variety of researchers including 
palaeoecologists, palaeomagnetists, geochemists and geophysicists.

For early-career researchers like me (my appearance is deceptive) this was 
an amazing opportunity, not only to develop new skills but also to be part 
of an experienced team of international researchers.
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Figure 6.18. Craig Sloss working on cores on JOIDES Resolution
Source: Craig Sloss

I am continuing to work on the nature of contourites and deep marine 
sedimentation within the Gulf of Cadiz with shipboard colleagues. 
Specifically, I am using sediment characteristics to provide a  detailed 
understanding of contourite deposition over the last 270,000 years. I aim 
to develop widely applicable models of how sediment supply, transport 
and bottom current flows are influenced by changes in climate and sea 
level. This was a fantastic opportunity for me to initiate research in a new 
area, not having worked on contourites before. Through this expedition 
and its research, I have had the opportunity to learn a lot more about 
deep marine sedimentation, specifically in relation to downslope and 
along slope processes. This has led to the development of a new research 
team at the Queensland University of Technology (QUT), which includes 
the involvement of two postdoctoral candidates, a PhD candidate and 
a Masters student, who now also have the opportunity to work on an 
international research project. 

The experience I had on Expedition 339 has given me a drive and 
commitment to IODP research, which has led to being a shipboard scientist 
on Expedition 359 ‘Maldives Monsoon and Sea Level’, and on Expedition 
361 ‘Southern African Climates and Agulhas Current Density Profile’ as 
a shore-based scientist with a research postdoc from QUT. I am excited 
about the opportunities I have with the Australian and New Zealand IODP 
Consortium (ANZIC) and IODP to further develop my research skills and 
to contribute to world-class international collaborations. 
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The Resolution Rookie off Costa Rica 
on IODP Expedition 344
Alan Baxter, then university of New England, 
now Mcgill university, Canada 

‘So, Alan what are you up to for the next few months?’

‘Actually, I’m spending two months on a ship, off the coast of Costa Rica, 
studying sediment core for 12 hours a day.’

‘Really … why…?’

This was one of the most frequent exchanges I had with friends and family 
in the months preceding my first leg onboard the JOIDES Resolution 
(JR) as a member of IODP Expedition 344 science party. Why would 
anyone spend two months aboard ship, working a 12-hour shift every 
day, especially someone whose longest previous maritime experience was 
a ferry ride from Ireland to Wales (a four-hour journey)? The answer 
of course is what all earth science researchers would respond with: that 
a berth on the JR is something quite unique in the scientific world. It gives 
us the opportunity to conduct frontier science, in one of the world’s most 
well-equipped labs, with world experts of different disciplines, working 
together on the same important scientific problems. A better question 
might have been: Why wouldn’t anyone grab at that chance?

My adventure began in October 2012 when I left the University of New 
England in eastern Australia and flew for 26 hours through Sydney, Los 
Angeles and El Salvador to Panama, the point of departure for Expedition 
344. Over the next few days, those who would become my shipmates 
arrived from all over the world. As the group began to get acquainted and 
talk to each other, two groups of scientists emerged, those who had been 
on previous expeditions and those, like myself, who were new to IODP. 
The old hands traded memories of expeditions past and jovially tried to 
scare the rookies with stories of sea sickness, huge waves and icy weather. 
Thankfully, we experienced none of this in calm equatorial waters off 
Costa Rica.

After hearing so much about the ship, and seeing numerous pictures of 
it  online, my first glimpse of the JR was at the Panama Canal lock of 
Miraflores. Amongst the huge supertankers it looked quite small, but, 
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with its derrick standing defiantly, the JR held its own. That afternoon 
we climbed aboard and the next two days were spent tied up at the dock, 
waiting to get the ‘all clear’ to depart. During that time, we were assigned 
a bunk and shown around the ship. I was surprised at how many modern 
conveniences and facilities were available, including a cinema, gym, 
games room and, most importantly, a great coffee machine. We were also 
introduced to the supporting crew, without whom we could not function, 
which included the IODP staff, sailors, drillers and canteen and cleaning 
staff.

While onboard we were also split into our discipline teams and shown our 
lab spaces. Luckily for our team, the palaeontology lab is one of the best on 
the ship and was great to work in. The micropalaeontology group was made 
up of foraminiferal experts from Spain, Japan and the US, a Costa Rican 
radiolarian specialist studying in Switzerland and myself, an Irishman who 
works in Australia, as the calcareous nannofossil biostratigrapher – truly 
an international consortium! Similar international compositions could be 
found in each discipline. As part of the micropalaeontology team, the job 
was to assign ages to the core as it came on deck. As most of the other 
groups had to wait up to four hours before the core was rested and then 
split, on occasion we had ‘vultures’ who lurked around the biostratigraphy 
lab to peck and peer at the sediment from the core catcher.

Our expedition was part of the Costa Rica Seismogenesis Project 
(CRISP), which was designed to elucidate the processes that control large 
earthquakes at erosional subduction zones (Harris et al., 2013). It is one 
of the few places in the world where the seismogenic zone is within reach 
of current drilling capabilities, and intersecting it is one of the long-term 
aims of the project. 

I was on the night shift, which meant I started work at 12 am and finished 
at 12 pm. Although it is a long shift, it passed by quite quickly, especially 
when there was core on deck. The first few hours were spent catching 
up on work that had built up during the day, and then we would work 
on the samples taken during our shift. Working at night was fantastic; 
it gave me the opportunity to go out on deck and watch the diverse sea 
life surrounding the JR such as squid, turtles, dolphins, pilot whales, 
swordfish and tuna. In the morning, watching the sunrise behind the 
Central American Volcanic Arc was not a bad way to enjoy a coffee break!
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Figure 6.19. JOIDES Resolution in the Panama Canal
Source: Alan Baxter

The most rewarding part of being on the ship was the integrated nature 
of the research and how supported one felt being in that working 
environment. Many questions that arose during discussions about the 
tectonics of the region were aided by the sedimentologists and elaborated 
on by geophysicists. Looking back, it was also great to be part of such 
a professional and seamlessly run setup, as any requests or problems were 
quickly fulfilled or solved. The technical staff onboard continually came 
to the rescue when dealing with rogue computer programs or updates to 
some of the data-recording software. This allowed the scientists to really 
focus on their work.

My time on the JR was one of the most stimulating and rewarding 
experiences I have had as a geologist – working towards the same goal 
with enthusiastic and talented colleagues from all over the world. I am 
still  in contact with many of my shipmates and we have collaborated 
on many post-cruise studies.
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Figure 6.20. Alan Baxter examining sediment under a microscope 
aboard ship
Source: Alan Baxter

One of these studies (Schindlbeck et al., 2015) linked the source of 
ash  layers observed at Site U1381 to Plinian eruptions that carried 
ash up to 450 km from the Galápagos hotspot. This is the first time 
that highly explosive Miocene volcanism has been reported from the 
Galápagos hotspot. In August 2016, I submitted a manuscript (Baxter 
et al., in review), in which we used new biostratigraphic, palaeomagnetic 
and tephrachronologic data to construct an age model for the incoming 
Cocos Plate, to a special volume of Geochemistry, Geophysics, Geosystems 
on ‘Subduction processes in Central America with an emphasis on CRISP 
results’. Many journal articles and data reports have been published and 
more are still in the pipeline, including a synthesis paper summarising the 
CRISP expeditions. General preliminary results were outlined by Harris 
et al. (2013).

I have no doubt that I will apply again to be a part of another expedition. 
What will be fun is that I already have thought up a few stories to try and 
frighten the rookies.
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A scientist off the southern Alaskan margin: 
IODP Expedition 341
Maureen walczak (née Davies), then ANu, Canberra, 
now Oregon State university, Corvallis

When I was a student, I devoted five years of graduate research to 
generating detailed palaeoenvironmental reconstructions of the northeast 
Pacific. My study was conducted using a suite of jumbo piston sediment 
cores collected in the Gulf of Alaska from aboard the RV Ewing in 2004; 
these cores had an average length of around 10–12 m and, in a  few 
instances, they captured the most recent glacial termination ~15,000 
years ago. I  generated foraminiferal stable isotope, trace metal, faunal 
assemblage and radiocarbon data sets, as well as environmental and 
palaeomagnetic records, all of which were interpreted in the context of 
detailed CT scans of depositional structure and sedimentological history 
for a couple of these sites.

Figure 6.21. Maureen Davies (now Walczak) on a research cruise in the 
Arctic
Source: Paul walczak
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As convoluted as that series of analyses sounds, my PhD work was 
just a small part of a large interdisciplinary effort involving research 
institutions distributed throughout North America, with collaboration 
between my supervisors and the graduate students in our research group 
at Oregon State University, and the research groups of the other principal 
investigators involved in the 2004 Ewing expedition. Largely based on 
the success achieved with the sediments and seismic data of the Ewing 
research cruise, IODP elected to support what would eventually become 
Expedition 341: ‘Climate and tectonics in the Gulf of Alaska’.

In mid-2011, I graduated and moved to a postdoctoral position at 
The Australian National University (ANU) supported by an Australian 
Research Council Super Science Fellowship to develop novel dating 
methods for high-latitude marine sediments. During the course of this 
appointment, I worked to develop new capacities for cosmogenic isotope 
analyses at ANU, focusing on techniques useful to glacial-proximal 
and carbonate-poor material. When the opportunity arose to apply 
for Expedition 341 through ANZIC, my supervisors very graciously 
supported my participation. Although I had worked for years on the survey 
materials for the proposed drill sites, many talented and very qualified 
scientists from around the world wanted to participate in the expedition 
and I knew that it was highly unlikely that I would be selected to join the 
science party. Indeed, in the first round of selections I failed to make the 
cut. However, when ANZIC was unexpectedly offered the opportunity 
to send a second scientist, AIO Program Scientist Neville Exon contacted 
me and encouraged me to resubmit my application. I was stunned when 
I was notified via email in December 2012 that I was to sail!

I was pretty thrilled when I arrived in Vancouver, Canada, to meet the 
JOIDES Resolution for the first time in my career. For me, this was the 
culmination of over five years of optimistic effort; however, the principal 
investigators and many of the original proponents of the Gulf of Alaska 
drill had been working towards this goal for close to two decades. Although 
limited space precluded the shipboard participation of every researcher 
involved in the site survey work, the first days of the cruise reunited me 
with numerous friends and colleagues. In addition to the familiar names 
and faces, capable researchers that I’d never met but would grow to admire 
arrived from Japan, China, Brazil, Germany, Spain, the United Kingdom, 
New Zealand and India. The science party was completed by two enthusiastic 
and talented teachers; one from New Zealand, who organised outreach to 
primary school students in many countries scattered over several continents.
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Over the next two months, I learned a tremendous amount about the 
collection and shipboard processing of drill cores. While I’d been to 
sea many times before to collect gravity and piston cores, the material 
recovered by the IODP drill dwarfed anything I’d ever experienced. 
While working on the IODP cores didn’t detract from the importance 
of the lower resolution and/or shorter timespan studies I’d participated 
in before, it  certainly placed them in a humbling context. The lowest 
resolution of the jumbo piston cores that I worked on for my PhD 
captured the final throws of the last of the great Alaskan Pleistocene 
glaciations. On  Expedition 341, we recovered expanded depositional 
sequences all the way back to the Miocene, capturing the birth of the first 
glaciers to develop on the Alaskan margin. The history captured in these 
records will be studied for decades and is already fundamentally changing 
our understanding of the interaction of ice, tectonics and the ocean in 
climatologically sensitive high-latitude environments.

There were some personal sacrifices associated with shipboard 
participation: even under mundane circumstances, two months is a long 
time to be away from loved ones, and sadly my grandmother passed 
away unexpectedly while we were at sea. My then fiancé and I were also 
planning our wedding for that summer before I received my invitation 
to sail, and our hastily rescheduled ceremony was only a week after the 
JOIDES Resolution disgorged the science party in Valdez, Alaska. However, 
my participation in Expedition 341 has been the most productive 
ongoing experience I’ve ever had, both scientifically and professionally. 
In addition to the personal educational aspects of participation, I formed 
new collaborations with other dynamic young scientists from around 
the world and strengthened established collaborations with my earlier 
mentors. I have already co-authored several publications on shipboard 
and early shore-based results from this expedition, data generated from 
expedition samples in the last 18 months of my postdoc at ANU form the 
basis of several more papers in progress, and additional preliminary results 
are the fodder for research proposals that will likely drive my career for the 
next several years.

To other early-career scientists considering applying for shipboard, or even 
shore-based, participation in an IODP Expedition: it’s a life-changing 
experience and I wish you the very best of luck. Don’t be discouraged 
if you don’t get on the first expedition you apply for (IODP Expedition 
341 was my third attempt to sail over several years and my first success). 
It really is well worth all the patience and effort.
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Two months off Alaska as an educator: 
IODP Expedition 341
Carol larson, then Education Officer, now Education Team 
leader, National Aquarium of New Zealand, Napier

You would have thought I’d won the lottery when I was accepted to 
spend two months at sea on the IODP Expedition 341 ‘Southern Alaska 
Margin’ as an education officer! 

I was especially excited to be aboard a ship again as I had spent two 
marvellous months on stern trawlers in the Bering Sea as a fisheries 
biologist/observer during my university days. And yet, I was a bit daunted 
by the fact that I was just a teacher/biologist on a geological research vessel 
with an international team of high-level scientists. My fears were allayed 
as soon as I boarded the JOIDES Resolution and met the other education 
officer, Alison Mote from Texas, and the rest of my 123 shipmates: 
scientists, engineers, operational and galley crew. Everyone was very 
welcoming and friendly. Many of the team had done this before and they 
were dab hands at assisting newcomers. 

From the outset, I was very pleased to see that the science team was half 
female. This was something I could tell our Careers in Science students at 
the National Aquarium of New Zealand when I got back home!

Figure 6.22. Carol Larson on the 
captain’s bridge
Source: Alison Mote, Education Officer 
from Austin, Texas, who was working with 
Carol larson

All aboard were wonderful people 
who’d led very interesting lives 
all over the globe, so there was 
plenty to talk about. There was 
never a dull moment, and to keep 
morale up (or raise it even higher) 
we had parties for birthdays and 
holidays and played the odd joke 
on each other. We would decorate 
the labs with funny pictures and 
put googly eyes in unusual places. 
We made awards and certificates 
for the scientists for their various 
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achievements. We did a pet wall, matching up whose pet belonged to 
whom. We also arranged ‘ice-cream surprises’, where we would cheerfully 
deliver ice-cream to the working teams.

The stewards and crew looked after us extremely well. Everyone worked in 
shifts. We shared spaces and took turns at eating and sleeping. The living 
quarters were very comfortable yet snug – I soon understood the phrase 
‘shipshape’. Our rooms were cleaned and laundry done as often as needed. 
We didn’t even need to make our beds! The food was top-class and plentiful. 
I walked the deck and exercised at the gym to keep off the kilos. 

Alison and I roomed and worked together on education outreach to both 
hemispheres seven days a week (6 am to 6 pm). We created impact by 
video-conferencing (alongside our onboard scientists) with over 2,000 
participants from 54 schools, museums, summer camps and aquariums 
in Australia, NZ, UK and the US. We posted daily on Facebook, Twitter 
and wrote a blog on the JOIDES Resolution website. In true all-hands-on-
deck fashion, we helped the scientists with other jobs like sieving mud for 
microfossils, using the SEM camera to photograph fossils and preparing 
slides. This gave us even more insight as educators and, when we could, 
we roamed the ship looking for novel and interesting blog posts and 
exciting photographs for creating competitions on Facebook. We were 
allowed to tour and access all parts of the ship, including the captain’s 
bridge. All  the  amazing navigational technology, the rumbling engine 
room, even the jam-packed kitchen stores and giant freezers full of food 
were fascinating – and good educational fodder.

As a biologist, it was exciting to see northern fur seals, sei whales, 
humpback whales, orca, black-footed albatross, short-tailed shearwaters 
and many other seabirds. The grey Alaskan skies and the ever-changing 
sea were a daily art gallery – always open – to observe and revel in.

In the two years since I participated on the cruise, I have organised and run 
a geology camp for Year 7–10 students at the National Aquarium with the 
help of the fantastic GNS Science Education Team and with sponsorship 
from them, the New Zealand Royal Society, the Hawkes Bay Regional 
Council and TAG Oil. I have given talks on my Alaskan experience to 
the Hawkes Bay Branch of the Royal Society, Rotary and many other 
community and school groups. I have also become involved with the East 
Coast LAB group, which seeks to educate coastal communities from the 
East Cape to Wellington on earthquake and tsunami preparedness.
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Figure 6.23. Carol Larson with core samples on the sampling table
Source: Alison Mote, education officer from Austin, Texas

The experiences I had and the contacts I made on the JOIDES Resolution 
have given me the resources and confidence to branch out into this new 
area of science. It was a wonderfully rewarding and fulfilling experience.

Would I go again? Most definitely, but maybe to the tropics next time!
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Investigating deep plutonic crust in Hess 
Deep: IODP Expedition 345
Trevor falloon, university of Tasmania, hobart

‘Could Trevor Falloon please report to the Mess’ – the dreaded 
announcement was broadcast loudly across the entire ship. Like a man 
condemned, I reluctantly made my way there. Waiting for me was a small 
gathering of the scientific party with smiles and smirks on their faces – 
I tried to look pleased and excited – eventually the cooks came out with 
a cake and everybody started singing ‘Happy Birthday!’ This is one of the 
many dangers and difficulties to be faced when you volunteer to go on an 
IODP drilling expedition for two months or so.

I boarded the JOIDES Resolution on 13 December 2012 at Puntarenas, 
Costa Rica. It was the beginning of Expedition 345 to Hess Deep in the 
eastern equatorial Pacific, well west of Colombia. Boarding was not the 
leisurely stroll up a gangway that I had expected. The ship was out in the 
harbour and we had to take a small boat and then board by a rope ladder. 
It looked easy enough, but I wasn’t so happy once on the ladder, trying to 
pull myself up and maintain grip and balance – lest I fall into the murky 
depths below! Once onboard, we all had to surrender our passports to 
the ship’s captain. This was normal procedure and I had done this many 
times before on other ships. However, I wasn’t expecting that the passport 
information would be passed on to the publication officer who quickly 
made a list of all those poor souls who had birthdays during our time 
at sea. Alas, this included me and hence my obligatory acknowledgement 
of the birthday cake and one’s mortality.

Another difficulty with this particular expedition was that our time at sea 
would also include Christmas Day. I had been in this situation before – 
20 years ago! Then I was a participant on ODP Leg 147 also to Hess Deep 
in 1992–1993. In those days, Christmas celebrations onboard were not 
organised in any way – things were sort of worked out on the spot at sea. 
I can still remember the small Christmas concert we had in the science 
lounge – with one of the scientists in full Texas cowboy outfit singing and 
playing his guitar, followed by a very large science technician performing, 
of all things, a belly dance! That really put me off my Christmas lunch. 
The chef ’s bizarre piece de resistance was a huge Christmas tree made out 
of cooked prawns, which nobody had the appetite to eat.
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Figure 6.24. Maps of study area 
(north to the left of page)
Source: gillis et al. (2014). Primitive layered 
gabbros from fast-Spreading lower 
Oceanic Crust. Nature, 505(7482): 204–207

Not so with Expedition 345. 
We  all had to bring a small gift 
to give to another member of the 
science party, and we were asked 
in advance to prepare an item for 
the Christmas concert. So when I 
boarded I had a small calendar of 
Australian scenes (how original!) 
and a pocket trumpet. I had bought 
the trumpet off the internet from 
some dodgy site especially for the 
voyage. You get what you pay for. It 
was very difficult to play and keep 
in tune; some key combinations 
were so far out that I had to avoid 
playing those notes. I don’t mean 
to blow my own trumpet, but it 
was great to have an instrument 
with me, as I was able to help out 
by accompanying the carol singing 
(which occurred throughout all the 
ship’s stations over several days) 
and perform at the Christmas 
concert. The concert was a hoot 
and everybody had a brilliant time.

Other difficulties were the 
scientific drilling itself. The aim of 
Expedition 345 was to drill into the 
lower oceanic crust at Hess Deep 
to test current models of oceanic 
crustal formation and cooling 
among other things. As with Leg 
147, the drilling was fraught with 
technical difficulties and very low 
rock recovery. However, we made 
up in quality what we lacked in 
quantity, managing to recover 
spectacular examples of layered 
gabbros and primitive lower 
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crustal rocks. The  shipboard results themselves were enough to have a 
paper published in Nature (see Chapter 13). One problem that was very 
difficult to solve and caused a great deal of anxiety and tension within the 
science party was how to fairly sample the core when the recovery was so 
limited. Not everybody could have a piece of some of the more prized 
rock types. The  chief scientists did a fantastic job in coordinating the 
science party into collaborative research teams for sampling, and all went 
well in the end. 

Figure 6.25. Trevor Falloon warming up before the Christmas concert 
performance
Source: Shipboard scientific party, Expedition 345

One of the great things about ocean drilling expeditions is the opportunity 
to interact with an international cast of scientists, all dedicated to the same 
scientific goals and all working hard to do the best job they can whilst 
onboard. These experiences lead to lifelong friendships and collaborations. 
As a result of my involvement on Expedition 345, I spent two months in 
Toulouse working on the oceanic gabbros – a great experience. I have no 
hesitation in recommending involvement in an IODP expedition for any 
Australasian scientist – young or old, it is a very rewarding experience.
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