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Dataset Description

Cruise tracks generated from WHOI ATHENA daily files
CruiseId, Date, Time, Lat, Lon
1 minute fixes

Methods & Sampling

Logged aboard vessel in real time

Data Processing Description

Generated by BCO-DMO staff from ATHENA files

https://www.bco-dmo.org/dataset/3634
https://www.bco-dmo.org/project/2092
https://www.bco-dmo.org/person/50776
https://www.bco-dmo.org/person/50655
https://www.bco-dmo.org/person/50759
https://www.bco-dmo.org/person/51098
https://www.bco-dmo.org/person/50589
https://www.bco-dmo.org/person/50910


(Comma Separated Values (.csv), 3.29 MB)
MD5:2a87698eec440829650b74748c44489f
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Data Files

File

CruiseTracks.csv

Primary data file for dataset ID 3634
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Parameters

Parameter Description Units
date date (GMT) YYYYMMDD
time time (GMT) HHMMSS
lon Station longitude (West is negative) decimal degrees
lat Station latitude (South is negative) decimal degrees
CruiseId cruise_id text
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Instruments

Dataset-
specific
Instrument
Name

Global Positioning System Receiver

Generic
Instrument
Name

Global Positioning System Receiver

Dataset-
specific
Description

R/V OCEANUS - Scientific Equipment/Navigation Equipment The Primary GPS source is currently
the Furuno GP1850-WD GPS.  

Generic
Instrument
Description

The Global Positioning System (GPS) is a U.S. space-based radionavigation system that provides
reliable positioning, navigation, and timing services to civilian users on a continuous worldwide
basis. The U.S. Air Force develops, maintains, and operates the space and control segments of
the NAVSTAR GPS transmitter system. Ships use a variety of receivers (e.g. Trimble and
Ashtech) to interpret the GPS signal and determine accurate latitude and longitude.
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Deployments

OC399-03



Website https://www.bco-dmo.org/deployment/57994
Platform R/V Oceanus
Report http://data.bco-dmo.org/NewProduction/NP_Cruise_report_Oceanus399-03.pdf
Start Date 2004-02-15
End Date 2004-03-15

Description

New Production During Winter Convective Mixing Events: A Missing Component of Current
Estimates Cruise Summary In 2004 the New Production research group conducted a 30-day
research cruise in the Sargasso Sea from February 15th to March 15th. The primary objective
of this cruise was to study the biological response to the passage of winter storms. From
Julian Day 66.5 to 74, we 'caught' a significant storm event and were indeed able to follow the
biological response. Original cruise data are available from the NSF R2R data catalog

OC408-01
Website https://www.bco-dmo.org/deployment/57995
Platform R/V Oceanus
Report http://data.bco-dmo.org/NewProduction/NP_Cruise_report_Oceanus408-1and2.pdf
Start Date 2005-02-15
End Date 2005-03-04

Description New Production During Winter Convective Mixing Events: A Missing Component of Current
Estimates Original cruise data are available from the NSF R2R data catalog

OC408-02
Website https://www.bco-dmo.org/deployment/57996
Platform R/V Oceanus
Report http://data.bco-dmo.org/NewProduction/NP_Cruise_report_Oceanus408-1and2.pdf
Start Date 2005-02-15
End Date 2005-03-16

Description
New Production During Winter Convective Mixing Events: A Missing Component of Current
Estimates Note the break in the cruise was due to the loss of the CTD. Returned to Bermuda
to pick up a spare CTD that had been flown in from WHOI.   Original cruise data are available
from the NSF R2R data catalog
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Project Information

New Production During Winter Convective Mixing Events (NP)

Website: http://www.bios.edu/Labs/pel/Research%20Pages/Research_NP.html

Coverage: Northwestern Sargasso Sea roughly 35-28N and 58-68W. Water depths always exceeded 4200m

New Production During Winter Convective Mixing Events: A Missing Component of Current
Estimates

Daily biogeochemical data collected during winter convection in the Sargasso Sea.

https://www.bco-dmo.org/deployment/57994
http://data.bco-dmo.org/NewProduction/NP_Cruise_report_Oceanus399-03.pdf
https://www.bco-dmo.org/deployment/57995
http://data.bco-dmo.org/NewProduction/NP_Cruise_report_Oceanus408-1and2.pdf
https://www.bco-dmo.org/deployment/57996
http://data.bco-dmo.org/NewProduction/NP_Cruise_report_Oceanus408-1and2.pdf
http://www.bios.edu/Labs/pel/Research%20Pages/Research_NP.html


Photosynthetic uptake of CO2 by oceanic phytoplankton and the export of the resulting organic carbon to the
deep sea comprise a 'biological pump' (Volk and Hoffert, 1985), capable of extracting globally significant
amounts of CO2 from the atmosphere. As a consequence, it is important from the perspective of the global
carbon cycle to understand both the present efficiency and the main controlling mechanisms of this important
carbon pathway. In the open ocean the biological pump is driven by new production of organic matter
(production supported by externally supplied nutrients) and export of that organic matter to depth. Many
methods have been employed to estimate new production, with varying degrees of agreement.

In the Sargasso Sea, for example, geochemical estimates of new production largely exclude the winter mixing
period (because their fundamental assumption are valid only during stratified periods). Biological methods
suggest that the pre-stratification period can be as important, in terms of new production, as the remainder of
the year. Those biological estimates are poorly constrained and based on sparse data. Because of the
enormous spatial extent of subtropical gyres similar to the Sargasso Sea, uncertainty in the rate of new
production and organic matter export in those systems leads to large uncertainty in biologically-driven carbon
fluxes at the global-scale.

Short-term stochastic events are increasingly recognized as being disproportionately important for
biogeochemical cycling and carbon storage in the ocean. Recent data suggest that in the Sargasso Sea, the
passage of weather fronts leads to increased new production during the winter mixing period. We hypothesize
that these events lead to enhanced NO3-input, followed by a rapid biological response and accumulation of
biomass, and an equally rapid export of that biomass. This rapid export may be systematically missed by the 3-
4 day particle trap deployments of the Bermuda Atlantic Time-series Study (BATS) because they are
hypothesized to happen during or immediately after the passage of frontal systems, when the vessel used for
the BATS sampling program does not leave port. Such events have, however, been captured as increases in
the fluorometer traces at the Bermuda Testbed Mooring (BTM) and increases in organic carbon flux in the
continuous Ocean Flux Program (OFP) sediment traps, both of which are deployed in the Sargasso Sea near
Bermuda

We propose a process-oriented study of new production and its control during the period before formation of
the seasonal thermocline in the BATS/BTM/OFP region near Bermuda. This study will be conducted during two
30-day cruises (one in 2004 and one in 2005) during the winter mixing period when the passage of these
fronts is most common and when few data are available to constrain new production estimates. It will be
crucial for this study to sample from a fully weather-capable research vessel, which can stay out and continue
operations through most winter storms. We will use direct measurements of NO3-entrainment, NO3-uptake,
phytoplankton community structure change, and dissolved and particulate organic matter export to elucidate
the linkages between new production and export production as well as determine the main biological
responses to short-term physical forcing. Particular emphasis will be placed on biogeochemically critical
phytoplankton groups such as diatoms and coccolithophorids, which can exploit transiently favorable
conditions of the kind we hypothesize to occur in late winter/early spring and which play a disproportionately
large role in organic-matter export in many systems.

An understanding of ocean function is no longer important just to practicing ocean scientists. This project will
provide information critical for biogeochemical modelers seeking to constrain future predictions of changes in
the oceanic biological pump, and will also provide information of interest to students, teachers and the general
public.

If in fact a significant, and previously unmeasured, amount of new production occurs in subtropical gyres
during the winter mixing period, then biological processes in the central oceans play a greater role in the global
carbon cycle - including regulation of atmospheric CO2 - than we recognize at present. Regardless of whether
or not our study shows that this is the case, we will explain the results and their implications to graduate and
undergraduate courses through the teaching programs at BBSR and OSU, to high-school and elementary-
school teachers through a targeted teacher-training program at BBSR and to the broader public in seminars
and other public presentations.

Related files

OC399-3 Cruise Report
OC408-1,2 Cruise Report
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Funding

Funding Source Award
NSF Division of Ocean Sciences (NSF OCE) OCE-0241662
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