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Photographer Andrew Macpherson and engineer, sailor and adventurer
Richard Jenkins have been friends for over 20 years. For this issue,

Macpherson has interviewed Jenkins about his latest engineering feat, an
unmanned, robotic craft – the Saildrone – built to withstand months at
sea while gathering critical data. His plan? To build a fleet of Saildrones,

Weighing as much
as a large adult
male polar bear,
the Saildrone has
a seven-metre hull
and a five-metre
sail, and is piloted
by a human via
satellite

a 21st-century armada with the potential to transform environmental
science and to determine the true scale of the threat faced by our oceans
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“Our planet’s
marine life is facing
an unprecedented
challenge,” says
Jenkins. “If this
trend continues,
it will disrupt the
global food chain”
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Richard Jenkins is the modern-day equivalent of Spitfire

Wind-powered
propulsion
technology drives
the Saildrone
through the
waves, while the
huge amount
of monitoring
technology on
board is powered
by solar panels

AM: What about rising sea levels caused by melting ice?

inventor RJ Mitchell. His first Saildrone, the “Spitfire” (a tribute
to the groundbreaking WWII aircraft), may just help to save the

RJ: The increased levels of CO2 and other greenhouse gasses

planet. Judging by the reaction it has received from the global

in our atmosphere are accelerating the melting of the ice caps

scientific community, that’s no exaggeration. Like its namesake,

and the Greenland ice sheet at an alarming rate. This is already

Jenkins’s Spitfire was built in a flying-boat hangar. In this case, it’s

causing sea levels to rise. If the rate of oceanic CO2 absorption

the old Pan Am hangar on San Francisco Bay where the now
defunct airline’s Clippers were once serviced.

decreases for any reason, the levels of atmospheric CO2 will

rise, thereby accelerating the rate of greenhouse warming. Only
a few metres of sea-level rise would see millions of people

When I first met Richard, he was fresh out of Imperial College,

displaced from flooded coastal regions and huge swathes of

London, a graduate of mechanical engineering with a head full

farmland will no longer be suitable for food production.

of extraordinary ideas. These included breaking speed records
on land, ice and water with a wind-powered craft. A decade

AM: So what is the solution?

after our first meeting, I found myself camped out on a deser t
lakebed in the wilds of Nevada, photographing him do exactly

RJ: Before we can think about solutions, we need to better

that. He smashed the previous record, reaching 126.2mph in a

understand the physical processes that are taking place.

craft that he designed and built himself. He has yet to break the

This will require a massive increase in the number of surface

ice and water records. Why? His focus of attention has turned

measurements. Saildrone’s mission is to collect this data in real

to a more urgent challenge: saving the planet.

time on a global scale to ensure we fully understand the scope
of the problem, and the processes of heat and gas transfers

Andrew Macpherson: Do you believe that the oceans really

through the ocean’s surface.

are at a mass extinction tipping point, as Daniel Rothman,

A network of deep-sea sensors deployed over the last

Professor of Geophysics at MIT [Massachusetts Institute of

decade has given us great insights into the oceans depths, but

Technology] proposed in his recent paper?*

we still know very little about the critical air/sea interface at the
has been designed for exactly this purpose, and is the most

increased from 300 PPM (par ts per million) to 400 PPM since

cost-efficient data gathering platform in the world. Fully deployed,

the Industrial Revolution. The oceans have absorbed around

it will give us real-time data of the changes in acidification, heat,

30 per cent of that additional atmospheric CO2 and this

moisture and the carbon exchange at the surface. This will let us

has helped mitigate the climate-changing greenhouse effect.

see the complex processes involved as they’re happening, as well

Additionally, it is also changing the pH balance of sea.

as monitoring the effectiveness of any interventions.

As the oceans absorb CO2, the water is being acidified,

which in turn is destroying the marine micro-organisms at

AM: One of your Saildrones just completed the first ever

the bottom of the food chain. These organisms use calcium-

autonomous craft circumnavigation of Antarctica. What did the

carbonate to create their shells, exoskeletons and spines, but

data from that seven-month voyage tell us?

acidification lessens the amount of available carbonate in the
water. In laboratory tests designed to predict the severity of

RJ: Our data suppor ts the recent evidence gathered by the

future ocean acidification, the acidity levels were so high that

drifting SOCCOM [Southern Ocean Carbon and Climate

calcium-carbonate was totally dissolved.

Observations and Modeling] buoys that there is much less

If you then combine the consequences of acidification with
over-fishing and pollution, our planet’s marine life is facing an

carbon take-up in the Antarctic than previously thought,
and in some areas it is actually giving off CO2. We’ve released

unprecedented challenge. If this trend continues, it will disrupt

all the data to both the scientific community and the public

the global food chain. Professor Rothman’s paper clearly

on our website.

illustrates these dangers, and as the World Bank said in its
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recent repor t: “the limits for human and natural adaptation

AM: Does that mean that the greenhouse effect on the

are likely to be exceeded.”

Antarctic ice will be worse than we thought? [continued on pxx]

* Characteristic Disruptions of an Excitable Carbon Cycle, Daniel H Rothman, July 2019

surface, which covers over 70 per cent of our planet. Saildrone
Richard Jenkins: Potentially, yes. CO2 in the atmosphere has
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The Saildrone
travels at an
average speed
of 2–3 knots,
covering 100
kilometres a day,
but in optimum
conditions it can
reach speeds above
8 knots (14km/h)
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On-board sensors measure
everything from solar
irradiance to atmospheric
CO2 and chlorophyll levels,
and can even be used to
track marine mammals

RJ: That’s a question that can only be answered in cer tainty by
gathering far more data than we have access to at the moment.

a set of climate grade sensors, including a CO2 measuring

device specially developed by the US National Oceanic and
Atmospheric Administration (NOAA). The resulting public data

AM: How is the US government helping or hindering this?

set is something we are all very proud to be a part of.

RJ: It’s not just the responsibility of the US administration. The

AM: What is your next project?

entire global economy is suppor ted by the fossil-fuel industry,
and there simply isn’t the political will anywhere in the world to

RJ: We’re involved in a number of really exciting projects all

really address the problem. To seriously measure and quantify

over the world, from carbon studies on the ice edge in the

the long-term effects of the increase in atmospheric CO2 will

Arctic, to El Niño studies on the Equator and fish-stock surveys

need require a global initiative, along with finding imaginative

that are crucial to maintaining sustainable fisheries. What excites

ways to fund this through industry and philanthropy.

me the most, though, is our goal of launching a global network
of Saildrones, giving us new insights into physical processes and

AM: I was surprised to read that the Antarctic voyage was

rates of change in real time. It’s only by developing this fleet

sponsored by a Chinese business mogul. That gave me great

that we will be able to make meaningful predictions for the

hope that the smar t, successful and aware can star t making a

future of our planet and, hopefully, pave the way towards some

real change by helping fund the gathering of scientific data.

real solutions to impending climate catastrophe.

RJ: Yes, it really was inspiring to be working with the Li Ka

AM: Thank you for sharing your story, Richard, and more

Shing Foundation, which sponsored the trip. Their goal was to

impor tantly, thank you for doing something extraordinary

show the changes affecting our planet to the next generation.

towards preserving the planet. Let’s hope that you achieve that

We created a series of lessons for schoolchildren to highlight

goal sooner rather than later.

the challenges facing Antarctica. These were freely available,
along with teachers’ notes, on our website. Our craft carried

For further information, visit www.saildrone.com
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As temperatures rise, Arctic and Antarctic
sea ice will continue to melt, resulting in
higher sea levels. Some scientists predict
that by 2036, all the summer sea ice in
the Arctic ocean will be gone

Oceans cover 71% of
Earth’s surface and
play an essential role in
temperature regulation
and CO2 levels

l
It’s not just climate change that is affecting
life in our oceans. Each year over 8 million
tons of plastic ends up polluting our seas

l
Our oceans act as a carbon
sink. Atmospheric CO2
dissolves into seawater to
form carbonic acid, gradually
tipping the pH of the seas
towards the acidic end of
the scale. This has massive
implications for all marine life,
starting with the microscopic
organisms that form the basis
of the entire food web
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l
l
Due to the greenhouse effect, the planet
now absorbs more heat energy from the
sun than it releases. The oceans store 93%
of this energy keeping conditions above
water cool and liveable.

As the conditions in our oceans
change, some organisms will
move closer to the poles where
temperatures remain lower. Most,
however, cannot adapt fast enough
to match the speed and degree of
change we are experiencing, and as a
result, biodiversity is plummeting
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