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Annual Report on GEOTRACES Activities in the U.S. (2013-2014) 

  

Principal activities of the U.S. GEOTRACES program include:  

1. Submitting manuscripts from a North Atlantic zonal section (GA03),   

2. Completion of a Pacific section between Peru and Tahiti (GP16), and  

3. Submission of proposals for work in the Arctic Ocean  

  

Activities  

North Atlantic: U.S. GEOTRACES investigators remain active in the synthesis and 

interpretation of results from section GA03 in the North Atlantic.  Twenty-three manuscripts 

were submitted for a special issue of Deep-Sea Research Part-II featuring results from GA03.  

Bill Jenkins, Ed Boyle, Greg Cutter, Rana Fine and Bob Anderson serve as guest editors.  Most 

of the manuscripts are currently under revision following review.  A few have already been 

recommended for publication.  It is anticipated that the review and revision process will be 

completed over the next few months.    

  

A substantial amount of work remains to complete the interpretation and publication of results 

from GA03, especially for the more labor-intensive and time-consuming measurements.  U.S. 

GEOTRACES will decide at a meeting of its SSC (23-24 June 2014) whether to pursue a second 

DSR-II volume or to allow investigators to publish in a journal of their choice.    

  

Eastern Tropical Pacific: The second major section carried out by U.S. GEOTRACES, in the 

eastern tropical Pacific roughly between Peru and Tahiti (GP16, see figure below), was 

completed in October - December 2013.  Chief scientists were James Moffett (University of 

Southern California) and Christopher German (Woods Hole Oceanographic Institution).    

 

  
  

Figure 1.  Locations of stations occupied on cruise TGT303 of the Thomas G Thompson in support of the 

US GEOTRACES completion of section GP16.    

  

Cruise objectives included a comprehensive study of the biogeochemical cycle of trace elements 

and isotopes within:  1) the highly productive Peru upwelling system, 2) the intense oxygen 

minimum zone off Peru, and 3) the hydrothermal plume that extends eastward from the East 

Pacific Rise for up to 3000 km.  Preliminary shipboard results from the cruise are presented in 

the figure below.   These results, and other shipboard data, were presented at the Ocean Sciences 

Meeting (Honolulu, Hawaii, February 2014).    
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Figure 2. Shipboard data for dissolved Fe, Mn and Al collected along section (GP16) illustrate the 

chemical imprint of the hydrothermal plume extending more than 3000 km (see scale) to the west of 
the East Pacific Rise.  Additional noteworthy features include surface enrichment of Mn, 

enrichment of Fe and Mn near the eastern boundary, potentially related to redox cycling, and 

an apparent benthic source of Al.  Figure credit: Joe Resing (University of Washington) and 

Pete Sedwick (Old Dominion University).      

  

  

Selected Research Highlights  

Atlantic and Global: A method for distinguishing between pollution and natural mercury in the 

ocean has recently been published (Lamborg et al., Nature, in press, see publications below), 

which relies heavily on GEOTRACES data and sampling strategy. That study found that about 

300 megamoles (1500 metric tons) of pollution mercury currently resides in the ocean, a number 
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which has never been measured before but is in agreement with some models. The data suggest 

that ocean waters shallower than 1000 m have more than doubled in their mercury concentration 

since pre-anthropogenic conditions.  

  

Pacific   

1. See results for Fe, Mn and Al above.  

2. Measured distributions of 7Be along GP16 have been modeled to constrain upwelling 

rates and vertical diffusion in the upper thermocline. (PI, David Kadko).  

3. Over 900 samples of suspended particulate material were collected along GP16, 

accompanied by over 300 samples of co-occurring plankton cells that can be 

examined for trace metal contents across TEI gradients.  (PIs Ben Twining and Rob 

Sherrell).  

4. Complementary to results for dissolved Fe, Mn and Al, shown above, particulate 

(>0.45 um) Fe and Mn derived from the southern East Pacific Rise (EPR) 

hydrothermal system are advected west at least 3300km from the ridge crest as a 

distinct concentration maximum centered on ~2500m depth.  This is evidence of the 

largest hydrothermal particulate plume ever observed in the ocean.  Additionally, a 

strong nepheloid layer is evident as a >5fold increases in particulate metals from 

4000m to near the bottom (5000m) in these central South Pacific waters (PIs Jessica 

Fitzsimmons and Rob Sherrell).  

  

Planning for an Arctic Expedition  

U.S. GEOTRACES submitted a proposal to the U.S. National Science Foundation in October 

2012 requesting funding for management and logistics support of an Arctic cruise in 2015, 

contributing to the international GEOTRACES initiative.  That proposal was declined.  The 

management team (David Kadko, Bill Landing, Greg Cutter) submitted a revised proposal to 

NSF on 15 August 2013.  That proposal was recommended for funding, although an award 

(grant) has not yet been made.    

  

Individual investigators submitted proposals to the U.S. NSF on 15 February 2014 requesting 

support for their Arctic research.  Evaluation of those proposals will be completed by the end of 

May.  It is hoped that funding decisions will be released shortly thereafter.    

  

In anticipation that the expedition will be funded, cruise leaders for the Arctic expedition (Dave 

Kadko and Greg Cutter) met in March 2014 (Seattle Washington, USA) with the captain and 

operators of the U.S. Coast Guard Cutter Healy, the ship that will be used in the Arctic if the 

expedition is funded.  The meeting resolved logistics issues concerning GEOTRACES 

operations aboard the ship, specifically addressing procedures for operating within ice-covered 

waters.    

  

New Funding  

As noted above, the Arctic management proposal (providing the ship and logistic support) was 

recommended for funding, although an award (grant) has not yet been made.    

  

Presentation of results   

A large number of presentations based on results from the North Atlantic cruise as well as a few 

presentations based on preliminary results from the Pacific cruise were made at the Ocean 
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Sciences Meeting (Honolulu Hawaii, February 2014).  Additional presentations are planned for 

the Goldschmidt Conference (Sacramento California, June 2014).    

  

U.S. GEOTRACES Meetings  

No meetings were held during the past year.  However, the US GEOTRACES SSC is scheduled 

to meet at the US NSF on 23 and 24 June 2014.    
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Submitted by Bob Anderson (boba@ldeo.columbia.edu).  
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