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EXPLORING OCEAN CURRENTS
20,000 FEET UNDER THE SEA

Shipboard measurements of cean depths emphasize
the importance of Deep Argo

T rosete descandsduring  cast fom NIWAS IV Tanros
Prote:NWA
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You never know what' going to appen while at sea. We.
hadnteven leftportfrom Tauranga, New Zealand yet and
had already changed plans at east twice due o extreme
winds andrain associated with 3 atmospheri ivr - the
type of weather system that delivered extensive
precipitation tothe ULS. West Coast this past winter -
hitting the North lsland of New Zesland.

Instead of boarding the National Institute of Wter and
Atmospherc Research (NIWA) research vessel Tangaros
(named aftr the Mori god of the sea)early morning on
May 2,2023, to stesm eastfor afew days,our boarding
and departure times were pushed back and the callwas
made to head northeast tothe closer Tonga-Kermadec
Ridge and Kermadec Trench n the Southwest Pacific
Ocean.
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Locaton ofth region samped Wock b darig the
research cruise aboard NIW/A's RV Tangs
Despt the change i lan, thre e ndosti changein
the scope of the work. W stil had some good science
gosls lined up. First, o examine dep western boundary
current thousands of meters below the sea surface that
transports very cold water formed around Antarctica
Porthwards. Second, to deploy four Deep Argo foats —
robots that measure tamperature and salinity a they travel
repeatedly between the surface and 6,000 meters
(approximately 20,000 feet) - inthis deep western
boundary current. And thir,to conduct deep-acean field
tests ofdisalved oxygen sensars for theirpotential
inclusion on future Deep Argo floats. The work was carried
out by the expedition’ sience crew, consisting of
members from NIWA, Scripps Institution of Oceanography
atUC San Diego, and SeaBird Sientiic, in concert with the
crew ofthe Tangaroa

The deep ocean s hugely under-sampled, in part

how remoteitis. Coupl this inaccessibilty with the
rlatively narrow width of a deep western boundary.
curent typically afow hundred Klometers or mles,
compared tothe approsimately 10,000 kometers or
6,000 milesof ocean between New Zealand and South
‘America) and it an be argued that deep western boundary
currents are oneof the least observed large-scale
circulaton features i the global ocean. But these curents.
are importantfor istrbuting water, het. and saltaround
the global ocean and therefore they influence, and are:
influenced by, Earth's climate. We can think ofthes
currents as part of the artries and veins o the climate

Recent research suggests thatwaters i deep western
boundary currents - such as the one i the Southwest
Pacifc - are warming at greater rates than i the ocean
interior.This deep ocean warming causes ncreased sea
levelrise, demonstrating that changesinthe deep ocean
can directly impact us t the surface.

A Decp Argo float s deployed withina rotective
biodegradable cardboar box by NIWA ship crew behind
NIWA's RIV Tangaros. Photo: MitchellChardler

To get these uncommon but important deep western
boundary current messurements, and o deploy Deep Argo
Hloats which will take many more such measurements aver
thei oughly sixyear orlonger fetimes at  much lower
econamic and environmentsl cost than using shipsl), we.
must goto sea Life st sea can be tough, but boy does 24,
hours of round-the-clock scence mean thata ot gets
done. Inour roughly 10 days of scence time at sea we.
conducted 25 CTO (Conductvty, Temperature, and Depth)
casts, drew and snalyzed more than 00 water samples,
and deployed four Deep Argo floats.

The CTD casts were key to this expediion. Typically, a CTD
measures temperature, conductivity used to determine
water i), and prassure analogous to depth
as theinstrument traves vertically through the water. n

our case,disolved oxygen sensors were also ncluded.
Measurements made by the CTD and issolved oxygen
sensors were sent back o us o the ship n real time. The
instruments were mounted on a large cyindical metal
frame alongside several canistrs,or bottles, which were
shutremotely from the ship and used to collect water at
depth llowing water samples to be brought back o the
surface. The whole set-up - CTD and bottles - is
commanly referred to s  carousel o rosette, W call he
process o owering the CTD through the ocean then
returning it back to the hip acast

feep. The
dissolved oxygen content of the seawater. Photo: Steve
Diggs

o sampl the deep western boundary current that was the
focus of ourwork,the CTD casts had to reach 6000
meters deep. That'salong way ~ roughly 1 Denali or 24
Mount Soledads - and sending the package of nstruments
downtathat dept

W back tothe surface ook almost six
hours each timel No matter how exciting cience can be,
itshard to motivate yourself to wake up at 2 a.m. to
mnitora six-hour CTD cast - especial for someone who,
in regular lfe,often goes to bed closer to 2 .m. thanthey
wiould ke o admit. I act, my biggest akeaway from the
research cruise was a btter understanding and
appreciaton of how important the Argo program s

Like many oceanographers, | have used Argo data n my
rasearch. | have alo carred out nearshore CTD casts n
water depths of  few hundred meters orfew hundred
foet) throughout my undergraduate and graduate

experience. However, this research cruise was my irst time

conducting open-ocean CTD casts. As | saton the ship
mnitoing the output received while the CTD traveled 12
vertcal ilometers (7.5 mles) over the course of ach six-
hour cast it was hard notto appreciate the ease with
which we can access millons of quality-controled Argo
profile al freely avaiable online. Although shipboard CTD.
measurements willstill e needed, for example to calbrate
and validate instruments mounted on Argo flats, as more
Deep Argo floats are deployed we are likely to need less.
deep-ocean rosearch cruises while simultaneously having
access to more measurements of the deep ocean than ever
before.
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