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What is a sediment core?
Ideally: sediment cores are minimally disturbed samples of the seafloor, extending 
from the sediment-water interface down several centimeters to decameters. 

The reality can be more complicated.

Depending on operational parameters, 
ranging from science needs and coring 
device, to vessel capabilities and sea 
states, obtaining high-quality samples 
can be challenging. Distinguishing 
between high-quality and disturbed 
recovery is critical for science.



What science needs cores?
Marine sediments record Earth’s story!

Large scale changes in the climate 
system, natural disasters like 
earthquakes and hurricanes, changes in 
marine ecology and nutrient cycling in 
the ocean, and many other processes 
leave a signature in marine muds. 

Marine sediments host abundant life!

From the surface to kilometers deep in the mud, the 
seafloor hosts a startling abundance of life. These 
organisms are of direct and indirect economic importance 
to fisheries, are a major control on global biogeochemical 
cycles, and possess a range of novel biological adaptations 
to their environment of interest to science. 
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Sea Change “Priority Science Questions” (8)

1. What are the rates, mechanisms, impacts, and geographic variability of 
sea level change?

2. How are the coastal and estuarine ocean and their ecosystems 
influenced by the global hydrologic cycle, land use, and upwelling from 
the deep ocean?

3. How have ocean biogeochemical and physical processes contributed to 
today’s climate and its variability, and how will this system change over 
the next century?

4. What is the role of biodiversity in the resilience of marine ecosystems 
and how will it be affected by natural and anthropogenic changes?



Sea Change “Priority Science Questions” (8)

5. How different will marine food webs be at midcentury? In the next 100 
years?

6. What are the processes that control the formation and evolution of 
ocean basins?

7. How can risk be better characterized and the ability to forecast 
geohazards like mega-earthquakes, tsunamis, undersea landslides, and 
volcanic eruptions be improved?

8. What is the geophysical, chemical, and biological character of the 
subseafloor environment and how does it affect global elemental cycles 
and understanding of the origin and evolution of life?



What is MARSSAM?
Prior to 1992 National Science Foundation (NSF) investigators responsible on an individual 
basis for requesting all funding necessary for sediment coring 

However, all sediment cores collected with NSF funding become available to the broad 
scientific community after brief moratorium

At 1992 Future of Marine Geoscience meeting, it was decided that a central facility should 
exist to support coring for all NSF-supported PIs

Now a 28-year-old national facility based 
at Oregon State University



The MARSSAM mandate:

Maintain, repair, and design new coring equipment suitable for U.S. scientific research 
platforms (University-National Oceanographic Laboratory System or UNOLS vessels)

Provide expert advice to PIs seeking marine geology samples for a wide variety of research 
goals

Provide logistical support: shipping and staging gear, and returning and archiving samples at 
NSF repository of PI’s choosing

Provide archival materials, multi-sensor track for shipboard logging of sediment physical 
properties, and training in the operation of that instrument as well as interpretation of 
physical properties and sub-bottom profile data

Provide shipboard support for shipboard sampling operations, most importantly complex 
jumbo piston coring systems



Who are MARSSAM?

We also sail special guest stars 
from the UNOLS Tech Pool! 

e.g. Drew Cole



The MARSSAM Inventory:

Depending on the experience of 
your res techs and/or the science 
party you may be able to borrow 
MARSSAM coring equipment 
without sailing a technician.

However, you can always request 
MARSSAM shipboard support with 
coring for NSF/UNOLS Science.



2019-2020
Shipboard Activities:

7 major coring activities in 2019 (164 NSF days aboard UNOLS fleet): 

R/V Revelle – PI Solomon : piston + gravity coring

R/V Oceanus – PI Reimers (x3) : slow coring

R/V Oceanus – PI Abdulla : multi + gravity coring

R/V Oceanus – PI Rathburn : multi + gravity coring

R/V Armstrong – PI Keigwin : piston coring (WHOI ‘long core lite’ system)

R/V Thompson – PI Slowey : piston, gravity, and multi-coring

R/V Atlantis – PI Kelley : gravity coring

4 major coring activities in 2020 (ongoing): 

R/V Oceanus – PI Walczak : piston + gravity coring

R/V Kilo Moana – PI Haley : multi coring

R/V Sikuliaq – PI Abdulla : multi + gravity coring

R/V Sally Ride – PI Berelson : multi coring



2019-2020 
Equipment Updates:

Have begun instrumenting corers to record tilt and acceleration 
data during the coring process. Goal is to improve quality of 
sediment recovery and decrease coring deformation. 

Conducted first side-by-side tests of 
galvanized vs. ceramic-coated core barrels. 
Ceramic coated barrels easier to handle 
and modestly improve pullout tensions, 
but seem to produce deformation and 
pull-apart gaps in recovery. Changing 
piston retraction speed may allow us to 
optimize recovery. 

Bourillet et al., 2009 CT scans of galvanized barrel core section (L) 
vs. ceramic barrel core section (R)



2019-2020
Future of UNOLS Coring:

Finalized specifications for the Regional Class 
Research Vessel Piston Core Deployment and 
Recovery System (PCDRM)

Contributed to the Process and Requirements 
List for supporting collection of jumbo piston 
cores from the new Antarctic Research Vessel

nasa.gov



How to request MARSSAM:

Principle Investigators 
should request the 

MARSSAM facility when 
submitting their UNOLS 

Ship Time Request.

Any request for coring will 
be followed up by our 

facility.

WE LOVE TO KNOW WHAT’S COMING DOWN THE PIPELINE! Please encourage your PI’s to talk to us often and 
early, we can often provide useful advice even at the proposal preparation stage. 
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What’s a Core For?

https://tinyurl.com/yxpnqg86

https://www.youtube.com/watch?v=dyYMPsih2FY

