Introduction to Water Column Investigations

M easurements of conductivity, temperature, and depth
are a key component of the exploration strategy used
aboard the NOAA Ship Okeanos Explorer. This is because
underwater volcanoes, hydrothermal vents, chemosynthetic
communities, and other features of the deep ocean are
often associated with changes in the chemical properties

of seawater. A (TD is a package of electronic instruments
that measure these properties. Conductivity is a measure

of how well a solution conducts electricity and is directly
related to salinity, which is the concentration of salt and
other inorganic compounds in seawater. Salinity is one of the
most basic measurements used by ocean scientists. Salinity
measurements can be combined with temperature data to
determine seawater density, which is a primary driving force
for major ocean currents. Often, CTDs are attached to a much
larger metal frame called a rosette, which may hold water
sampling bottles that are used to collect water at different
depths, as well as other sensors that can measure additional
physical or chemical properties.

A closeup of a CTD, the primary tool used to map hydrothermal plumes. A ring of plastic
sampling bottles surrounds the CTD, which is housed in the steel container in the center
of the rosette.CTD sensors are visible at the bottom of the pressure case. Image courtesy
of NOAA Vents Program.
http://oceanexplorer.noaa.gov/technology/tools/sondectd/sondectd.htm/

Temperature measurements from CTD sensors can be used
to detect changes in water temperature that may indicate
the presence of volcanoes or hydrothermal vents. Masses

of seawater with unusual characteristics are called plumes,
and are usually found within a few hundred meters of the
ocean floor. Since underwater volcanoes and hydrothermal
vents may be several thousand meters deep, ocean explorers
often raise and lower a CTD rosette through several hundred
meters near the bottom as the ship slowly cruises over the
area being surveyed. This repeated up-and-down motion
of the towed CTD may resemble the movement of a yo-yo;

a resemblance that has led to the nickname “tow-yo” for
this type of CTD sampling. See http.//oceanexplorer.noaa.
gov/technology/tools/sondectd/sondectd.html and http://
www.pmel.noaa.qov/vents/PlumeStudies/What/sACTD/
CTDMethods.html for more information.

CTD Systems Aboard Okeanos Explorer

The Okeanos Explorer is equipped with a Seabird Electronics
Model 9/114 CTD system mounted on an SBE 32 rosette
frame. This rosette includes 24 sampling bottles that can be
individually triggered to collect samples at various depths.
On many CTD casts, additional sensors to measure oxidation-
reduction potential and optical backscatter are added to

the instrument package, because these parameters can also
signal the presence of hydrothermal vents and reducing
communities.

The SBE 9+ CTD unit has a depth rating of 6,800 meters. The
ship also carries an expendable bathythermograph (XBT)
that is used to measure the velocity of sound in the ocean at
various depths. This information is needed by the multibeam
sonar system to collect accurate bathymetric data.

Note: Mention of proprietary names does not imply
endorsement by NOAA.
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Notes:




