
Application materials for Research Application Tracking System 

 

General information 

 

Cruise name: AT42-12 Slow Life in the Fast Lane 

Start date (mm/dd/yyyy): 05/15/2019 

End date: 05/28/2019 

Research Types: Biological Oceanography, Chemical Oceanography 

Chief Scientist: Beth N. Orcutt 

Platform Operator: Kerry Strom 

Sponsoring Institutions: Bigelow Laboratory for Ocean Sciences and the Woods Hole 

Oceanographic Institution 

 

Description of Project: 

 

Nature and objectives of the project: 

 

The scientific research is supported through one primary U.S. National Science Foundation 

award (OCE-1737017, “Microbial activity in the crustal deep biosphere”) to the Chief Scientist, 

one complimentary NSF award (OIA-1826734) to the Chief Scientist and three other 

investigators at the Chief Scientist’s institution (Bigelow Laboratory for Ocean Sciences, East 

Boothbay, ME, USA), and companion awards to collaborators at the University of Hawaii 

(Michael Rappé, OCE-1851582), Hawaii Pacific University (Olivia Nigro, OCE-1851045), and 

Hartwick College (Stephanie Carr, OCE-1851099). These awards support multidisciplinary 

sampling and experiments at subseafloor borehole observatories in oceanic crust on the eastern 

flank of the Juan de Fuca Ridge to assess microbiological processes in the deep biosphere. These 

experiments are intended to answer questions about how microscopic life survives under energy 

limitation in this subsurface habitat, and to determine rates of biomass production and chemical 

cycling. This work follows completion of Integrated Ocean Drilling Program Expedition 327, 

which operated in Summer 2010, and earlier drilling and submersible/ROV expeditions. 

 

The primary work area is on the eastern flank of the Juan de Fuca Ridge. Six long-term borehole 

observatories (CORKs) in a 2.5 square kilometer area are separated by distances of 40 to 2460 

m, five aligned along a northeast trend (Holes 1026B, U1301A, U1301B, U1362A, and U1362B) 

and one located 2.2 km to the east (Hole 1027C). All of these holes were drilled, cased, cored, 

and tested, then instrumented with CORKs using the drillship JOIDES Resolution. These 

instrumented sites allow continuous monitoring of pressure and temperature at depth, sampling 

of fluids and microbiological material, and measurement of fluid flow rate using autonomous 

instrumentation. Most of these CORK systems require servicing with a submersible or ROV to 

download pressure data, recover samples, manipulate valves, and replace a variety of 

experimental systems. This is the primary operational goal of this scientific research, which will 

use the ROV Jason from the R/V Atlantis (operated by the Woods Hole Oceanographic 

Institution).  

 

Our work in this region is done in collaboration with Canadian scientists, although none of them 

will be joining this specific research cruise. Monitoring crustal borehole pressures in this region 



is a major emphasis of the Ocean Networks Canada program designed to study potential 

geohazards. We will be borrowing equipment from our Canadian colleagues to download 

pressure data from the CORK borehole observatories we visit on this cruise, and the data will be 

shared with them immediately. Two of the CORKs in this region of work (at Holes 1026C and 

1027C) are also currently connected to the cabled observatory network operated by Ocean 

Networks Canada (http://www.oceannetworks.ca/observatories/pacific/cascadia-basin), and our 

work in the area can support their long-term monitoring efforts. Specifically, we collaborate 

with: 

- Earl Davis, Pacific Geoscience Centre, Geological Survey of Canada, 9860 W. Saanich Rd., 

Sidney, B.C. V8L 4B2, Canada, edavis@nrcan.gc.ca, Tel: 1 (250) 363-6453 

- Martin Heesemann, Ocean Networks Canada, 24747 Arbutus Road, Victoria, BC, v8N 1V8, 

Canada, mheesema@uvic.ca, Tel: 1 (250) 853-3716 

  

Secondary objectives may include (if time permits): servicing additional CORK systems located 

nearby the main work site) and/or mapping/sampling at nearby Baby Bare, Grizzly Bare, Mama 

Bare, Wuzza Bare, or Zona Bare outcrops (within 10 nmi of primary work site). 

 

Relevant previous and future research applications: 

 

This research builds upon over two decades of research at this location, started with the 

international Ocean Drilling Program (ODP): ODP Expedition 168 (1996), Atlantis cruise AT03-

08 (1997), Atlantis cruise AT03-23 (1998), Atlantis cruise AT03-39 (1999), Atlantis cruise 

AT03-55 (2000), IODP Expedition 201 (2004), Thomas Thompson cruise TN-172 (2004), 

Atlantis cruise AT11-32 (2005), Atlantis cruise AT15-10 (2006), Atlantis cruise AT15-23 

(2007), Atlantis cruise AT15-35 (2008), Atlantis cruise AT15-51 (2009), Atlantis cruise AT15-

66 (2010), IODP Expedition 327 (2010), Atlantis cruise AT18-07 (2011), Atlantis cruise AT26-

03 (2013), and Atlantis cruise AT26-18 (2014). As mentioned above, two locations in this region 

are connected to cabled observatories 

(http://www.oceannetworks.ca/observatories/pacific/cascadia-basin), allowing real-time data 

collection from the seafloor that informs geohazard monitoring. ROV operations during this 

scientific research can support maintenance operations of these observatories, if needed. 

 

Previously published research data relating to the project: 

 

Select relevant publications: 

• Metagenome sequencing and 98 microbial genomes from Juan de Fuca Ridge flank 

subsurface fluids, Jungbluth et al. 2017, Scientific Data 

• Viruses in the oceanic basement, Nigro et al. 2017, mBio 

• Influence of igneous basement on deep sediment microbial diversity on the eastern flank 

of the Juan de Fuac Ridge, Labonté et al., 2017, Frontiers in Microbiology 

• Novel microbial assemblages inhabiting crustal fluids within mid-ocean ridge flak 

subsurface basalt, Jungbluth et al. 2016, The ISME Journal 

• Temperature and redox effect on mineral colonization in Juan de Fuca Ridge flank 

subsurface crustal fluids, Baquiran et al. 2016, Frontiers in Microbiology 

http://www.oceannetworks.ca/observatories/pacific/cascadia-basin


• Three-dimensional modeling of outcrop-to-outcrop hydrothermal circulation on the 

eastern flank of the Juan de Fuca Ridge, Winslow et al. 2016, Journal of Geophysical 

Research 

• Cross-hole tracer experiment reveals rapid fluid flow and low effective porosity in the 

upper oceanic crust, Neira et al. 2016, Earth and Planetary Science Letters 

• Activity and phylogenetic diversity of sulfate-reducing microorganisms in low-

temperature subsurface fluids within upper oceanic crust, Robador et al. 2015, Frontiers 

in Microbiology 

• Seawater recharge into oceanic crust: IODP Exp 327 Site U1363 Grizzly Bare Outcrop, 

Wheat et al., 2013, Geochemistry Geophysics Geosystems  

 

Access to Data, Samples and Research Results: 

 

 

Proposed means of making results internationally available: 

 

Samples collected will be described and inventoried in a cruise report. The cruise report will be 

submitted to the US State Department via RATS and also made publicly available through the 

Biological and Chemical Oceanography Database Management Office (BCO-DMO) project 

portal that has been established for the primary award (https://www.bco-dmo.org/project/700324, 

Project Coordinator: Beth Orcutt). Jason dive logs and frame grab imagery will be publicly 

available through the online “Jason Virtual Van” (http://4dgeo.whoi.edu/jason/). Video and still 

imagery will be described in the cruise report and made available to interested parties upon 

request. Any newly acquired geophysical data will be submitted to and made available, after the 

standard two-year proprietary hold, through the open-web accessible Marine Geoscience Data 

System (MGDS, www.marine-geo.org). Submission will include documentation of cruise 

operations and sampling information. Fluid geochemistry and microbiology data will be made 

available through publication and through the BCO-DMO portal referenced above. Follow-up on 

analyses will be published in a timely manner in internationally recognized, peer-reviewed 

journals.  

 

 

Platform Information: 

 

Research Platform Name: Atlantis 

Owner: Office of Naval Research 

Operator: Woods Hole Oceanographic Institution 

Research platform captain/master: Capt. Al Lunt 

Other craft used in the project: None 

Number of crew: 24 

Number of scientists on board: 21 

 

Methods and Means 

 

Will harmful substances be used? If yes, please provide an explanation 



 

Yes, some substances are to be used to analyze fluid chemistry and microbiology and/or preserve 

materials for shore-based analysis. Shipboard researchers are experienced working with these 

materials, will provide safety data sheets for all materials, and will coordinate carefully with the 

ship operator to assure safe shipping, storage, use and disposal of all materials. Materials to be 

used during our expedition: Hydrochloric acid, formaldehyde, gluteraldehyde, ethyl alcohol, 

isopropanol, mercuric nitrate, sodium hydroxide, zinc acetate, sodium sulfide, ammonium 

chloride, sodium acetate, sulfuric acid, compressed gases (methane, nitrogen, argon, carbon 

monoxide). 

 

Will drilling be carried out? No 

Will explosives be used? No 

Will protected species be studied? No 

 

Installation and Equipment: 

 

Will any installations and equipment be required? If yes, please provide details of installations 

and equipment (dates of laying, servicing, recovery, exact locations and depth). 

 

We will be visiting seafloor instrument installations that were deployed during earlier 

expeditions to collect samples. These installations will be visited and serviced:  

1. Hole U1301A, Cascadia Basin, 47°45.209’N 127°45.833’ W, 2658 m, installed 2004 (IODP 

Expedition 301) 

2. Hole U1362A, Cascadia Basin, 47°45.662'N, 127°45.674' W, 2658 m, installed 2010 (IODP 

Expedition 327) 

3. Hole U1362B, Cascadia Basin, 47°45.499'N, 127°45.733' W, 2658 m, installed 2010 (IODP 

Expedition 327) 

 

 

Particulars of Methods and Scientific Instruments 

 
*Type of Samples and Data *Methods to be used *Instruments to be used 

Water, rocks, and sediment 

samples, pressure and flowmeter 

data 

remotely operated vehicle 

(ROV) Jason 

A variety of tools, described in 

previous entries for this request: 

samplers, data loggers, etc. 

Multibeam Hull-mounted instrumentation SeaBeam 2100/12 

Bathymetry, shallow profiling Hull-mounted instrumentation Knudson 3.5 kHz, 12 kHz 

Borehole fluid samples and 

microbiological samples 

Installation/recovery of 

autnonomous samplers 

on/from CORK (wellhead) 

valves via Jason 

Mobile Pump Unit; Large 

Volume Bag Samplers; Ti-

majors, gas-tights, syringe 

samplers; Osmo-samplers 

Water column fluid and 

microbiological samples 

Sampling on wireline Water column samplers, CTD 

casts 
Subseafloor pressure data Serial communication via Jason Gauges and data loggers 

installed on the seafloor at 

CORK wellheads 
 

Fluid flow meter Electromagnetic induction Custom autonomous device fitted 

to CORK wellhead 



 

 

Geographical Areas 

 

Indicate geographical areas in which the project is to be conducted (with reference in latitude 

and longitude) 

 

Primary project targets: request 0.5 nmi working radius about each: 

1. Hole U1301A, 47° 45.209’N, 127° 45.833’ W 

2. Hole U1362A, 47° 45.662'N, 127° 45.674' W 

3. Hole U1362B, 47° 45.499'N, 127° 45.733' W 

 

Additional (secondary) work areas: request 0.5 nmi working radius about each: 

4. Baby Bare outcrop, 47º 42.630’N 127º 47.711’W 

5. Grizzly Bare outcrop, 47º 16.176’N 128º 47.297’W 

6. Mama Bare outcrop, 47° 50.280’N 127° 45.838’W 

7. Wuzza Bare subcrop, 47° 47.487’N 127° 47.788’W 

8. Zona Bare outcrop, 48° 11.4’N 127° 33’W 

 

Select a Port Call: Newport, OR (mob, demob) 

 

  



Attachments 

 

Figure 1. Proposed Cruise Track 

 
 

Figure 2. Regional Bathymetry 

 
 



Figure 3. Detailed bathymetry of sites

 


