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Abstract

Two Webb Slocum gliders were used to measure salinity, temperature, and depth. Glider 'Pelagia’ was deployed
in Long Bay, S. Carolina, South Atlantic Bight and glider 'Ramses' was deployed along the upper slope of S.
Carolina. in 2012. Data were collected in a time series from January to April, 2012.
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Coverage

Spatial Extent: N:32.95739 E:-78.05085 S:32.84347 W:-78.14255
Temporal Extent: 2012-01-25

Data Processing Description

Data was read from glider stored memory after recovery.

Quality control (QC) steps applied to CTD data (bad flag means values were replaced with NaN in the matlab
files):

1. data when glider was in testing modes or at the surface were bad flagged.
2. obvious spikes in temperature and conductivity were bad flagged based on a difference threshold
3. salinity errors were significant due to the unpumped conductivity cell and were corrected following Garau et
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al.,, 2011. Matlab scripts available at http:// www.socib.es/;glider/doco/gliderToolbox/ctdTools/ thermalLagTools)
were used with modified parameters as specified in the data file under

config.thermal lag_correction_parameters to create salinCorrected and densCorrected.

4. poor flushing of the conductivity cell and thus invalid salinity data were found to occur when the glider
forward speed fell below 10 cm/s or the pitch was between +5 and +15 degrees (on an upcast). All CTD
output values were bad flagged during these times.

Salinity (salin) was calculated from conductivity using PSS-78, as well as water density (dens) using the
seawater routines.

Normally, density should not be archived with data submission to national repository. However since this
parameter is integral to the main study, density is being reported with other measured parameters but with
caveat that it is derived based on older conventions.

BCO-DMO Processing:

-extracted data from MatLab .mat files

-added conventional header with dataset name, Pl name, version date, reference information
-renamed parameters to BCO-DMO standard

-added yrday utc and ISO_DateTime_UTC to served view

-reduced number of significant digits
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Data Files

File

glider_CTD_jgof.csv(Comma Separated Values (.csv), 418.52 MB)
MD5:3ba63383fbc333c3313fcb5h3f59calc

Primary data file for dataset ID 544615
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Garau, B., Ruiz, S., Zhang, W. G., Pascual, A., Heslop, E., Kerfoot, J., & Tintoré, J. (2011). Thermal Lag
Correction on Slocum CTD Glider Data. Journal of Atmospheric and Oceanic Technology, 28(9), 1065-1071.
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Methods
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Parameters
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Date/Time (UTC) ISO formatted

Parameter Description Units

glider_id unitless
glider identification

year yyyy
year

month_utc 1-12
UTC month

day_utc 1-31
UTC day

yrday_utc unitless
UTC day and decimal time: e.g. 326.5 for the 326th day of the year
or November 22 at 1200 hours (noon)

hour HH
UTC hour

min MM
UTC minute

sec SS.fraction of
UTC second second

lat decimal degrees
latitude; north is positive

lon decimal degrees
longitude; east is positive

depth meters
depth

press decibars
pressure

temp degrees Celsius
temperature

dens_corr kilbgrams/meter™3
corrected density

sal corr PSU
corrected salinity

ISO_DateTime_UTC yyyy-mm-

ddTHH:MM:SS[.xx1Z

lat_start

latitude at start of glider deployment.

decimal degrees

lon_start

longitude at start of glider deployment; east is positive.

decimal degrees
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Instruments

Dataset-
specific
Instrument
Name

CTD Sea-Bird

Generic
Instrument
Name

CTD Sea-Bird

Dataset-
specific
Description

The CTD is a component of the Slocum glider used for this dataset.

Generic
Instrument
Description

Conductivity, Temperature, Depth (CTD) sensor package from SeaBird Electronics, no specific
unit identified. This instrument designation is used when specific make and model are not
known. See also other SeaBird instruments listed under CTD. More information from Sea-Bird
Electronics.

Dataset-
specific GPS
Instrument
Name
Generic
Instrument | Global Positioning System Receiver
Name
Dataset-
specific GPS is a component of the Slocum glider used for this dataset.
Description
The Global Positioning System (GPS) is a U.S. space-based radionavigation system that provides
Generic reliable positioning, navigation, and timing services to civilian users on a continuous worldwide
Instrument |basis. The U.S. Air Force develops, maintains, and operates the space and control segments of
Description|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

SAV-12-03

Website https://www.bco-dmo.org/deployment/58863

Platform R/V Savannah

Start Date |2012-01-24

End Date 2012-02-02
Glider deployments (Ramses and Pelagia), glider monitoring; Acrobat (towed package) surveys
of 3 cross-shelf sections (25 km along-shelf spacing, mid-shelf to upper slope); CTD profiles

Description | for hydrography, bio-optical, oxygen; station sampling for chlorophyll, nutrients, flow

cytometry; Deployment of 2 moorings off Georgia on return leg to SklO (75 m and 30 m).
Cruise information and original data are available from the NSF R2R data catalog.

LB_2012 Pelagia-1
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Website https://www.bco-dmo.org/deployment/544628

Platform AUV Slocum Glider Pelagia

Start Date |2012-01-26

End Date 2012-02-14

Description CTD measurements along cross-shelf transect in Long Bay off South Carolina, USA. Glider
Pelagia deployed on 2012-01-26 on SAV-12-03 and recovered on 2012-02-14 on SAV-12-05.

LB 2012 Pelagia-2

Website https://www.bco-dmo.org/deployment/544629
Platform AUV Slocum Glider Pelagia

Start Date |2012-02-16

End Date 2012-03-08

Description

CTD measurements along undulating transect. Cross-shelf transect in Long Bay off South
Carolina, USA 78 20.007 W, 33 10.172 N. Deployed on 2012-02-16 on SAV-12-05 and

recovered on 2012-03-08 on SAV-12-11.

LB 2012 Pelagia-3

Website https://www.bco-dmo.org/deployment/544635

Platform AUV Slocum Glider Pelagia

Start Date |2012-03-16

End Date 2012-04-04

Description Cross-shelf transect in Long Bay off South Carolina, USA. Glider Pelagia was deployed on
2012-03-16 on SAV-12-11, and recovered on 2012-04-04 on SAV-12-14.

LB 2012 Ramses-1

Website https://www.bco-dmo.org/deployment/544639

Platform AUV Slocum Glider Ramses

Start Date |2012-01-26

End Date 2012-02-14

Description CTD measurements along upper slope off South Carolina, USA. Glider Ramses was deployed
on 2012-01-26 on SAV-12-03, and recovered on 2012-02-14 on SAV-12-05.

LB 2012 Ramses-2

Website https://www.bco-dmo.org/deployment/544643
Platform AUV Slocum Glider Ramses

Start Date |2012-02-15

End Date 2012-03-14

Description

CTD measurements along upper slope off South Carolina, USA. Glider Ramses was deployed
on 2012-02-05 on SAV-02-15, and recovered on 2012-03-14 on SAV-12-11.

LB_2012_ Ramses-3
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Website https://www.bco-dmo.org/deployment/544647

Platform AUV Slocum Glider Ramses

Start Date |2012-03-16

End Date 2012-04-03

Description CTD measurements along upper slope off South Carolina, USA. Glider Ramses was deployed
on 2012-03-16 on SAV-12-11, and recovered on 2012-04-03 on SAV-12-14.

SAV-12-05

Website https://www.bco-dmo.org/deployment/58864

Platform R/V Savannah

Start Date |2012-02-13

End Date 2012-02-24

Description

Glider recoveries (Ramses, Pelagia), shipboard replacement of batteries, ballast adjustments,
then both units were redeployed. Survey work was conducted using the towed Acrobat
package and CTD station section from upper slope to shelf. Deck incubation experiment for
primary production, station sampling for various properties. Due to gale-force winds, the ship
ran into Wilmington (docked at Cape Fear Community College) on 18 February. When heading
back out on 20 February for an Acrobat survey and station work, a problem with a shaft
coupling forced return to Wilmington on 21 February for repair work. When repairs were
completed, strong SW winds had developed and were forecast to continue for several days,
so offshore work was not possible the ship returned to SklO along the coast. Cruise
information and original data are available from the NSF R2R data catalog.

SAV-12-11

Website https://www.bco-dmo.org/deployment/58865
Platform R/V Savannah

Start Date |2012-03-13

End Date 2012-03-22

Description

Glider recoveries (Ramses, Pelagia), then battery replacement, reballasting, redeployment (at
LB2). Acrobat surveys, upper slope to outer shelf CTD surveys, station sampling for water
samples and primary productivity experiments (deck incubations and 'photosynthetron’).
Attempted to survey a subsurface bloom in the mid-shelf (apparently Phaeocystis). During an
Acrobat survey, the tow cable failed over upper slope. The Acrobat package was located with
an acoustic range-finder but was too deep for a grapple attempt. With the very mild winter,
shelf conditions were already post-winter (warm water across outer to mid-shelf) and not
favorable for the winter bloom formation. Given the conditions the cruise was cut short by a
few days. Cruise information and original data are available from the NSF R2R data catalog.

SAV-12-14
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Website https://www.bco-dmo.org/deployment/58866

Platform R/V Savannah

Start Date |2012-04-02

End Date 2012-04-05

Recovery of moored instrument packages at LB3 (150 kHz ADCP in large TRBM pod/frame,
MicroCAT, ECO FLNTU fluorometer/turbidity), LB2 (ADCP, MicroCAT, ECOFLNTU), LB1 (two
moorings - ADCP; Taut-line package with HOBO T-chain [two with C], 3 ECO FLNTU units);
Recovery of Ramses and Pelagia gliders; CTD section from upper slope to outer shelf (stations
Description | at 5 km intervals, LB+60 to LB+30, also at LB2 site), with samples for nutrients at selected
stations/depths, some chlorophyll samples; Inter-calibration of the ECO FLNTU
fluorometer/turbidity instruments after recovery of moorings (mounted on CTD/carousel for
co-located sampling at two depths. This is the last CTD station). Cruise information and original
data are available from the NSF R2R data catalog.
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Project Information

Mechanisms of nutrient input at the shelf margin supporting persistent winter phytoplankton
blooms downstream of the Charleston Bump (Long Bay Wintertime Bloom)

Website: http://nccoos.org/projects/long-bay-wintertime-blooms/

Coverage: outer South Atlantic Bight (SAB) continental shelf off Long Bay

NSF Project Title: Mechanisms of nutrient input at the shelf margin supporting persistent winter
phytoplankton blooms downstream of the Charleston Bump

Sustained phytoplankton blooms along the outer South Atlantic Bight (SAB) continental shelf off Long Bay are
observed in winter in multi-year satellite chlorophyll imagery. This section of the shelf lies north of the
"Charleston Bump" (between 32.5-33.5°N), where the Gulf Stream is often strongly deflected offshore. Due to
this offshore deflection, this is not an area where nutrient input to the shelf would be enhanced by upwelling
associated with Gulf Stream frontal eddies, a major mechanism of nutrient input in other parts of the SAB shelf
(Lee et al., 1991). Yet prior in situ observations suggest that there is recurring input of nutrients from the
upper slope to the outer shelf off Long Bay from winter to early spring. This project will investigate a
fundamental aspect of physical-biological coupling in the outer shelf to upper slope region. The Pls will test the
hypotheses that: 1) the persistence of winter blooms on the outer shelf off Long Bay results from repeated
episodes of nutrient input and mixing which maintains nutrient-sufficient conditions for extended periods; 2)
several physical mechanisms are involved, including enhanced mixing energy from the internal tide along this
section of the upper slope/shelf break; 3) the relatively high nutrient, intermittently turbulent environment will
favor larger bloom-forming phytoplankton. The latter could have important implications for higher trophic
levels, including early life history strategies of fish that spawn along the shelf margin off Long Bay in winter to
early spring.

This project will combine several maturing observational technologies to address the following:

1. What is the frequency and magnitude on on-shelf transport of nitrate from the upper slope?

2. What are the mechanisms of nutrient delivery from the upper slope to the outer continental shelf zone that
are operating off Long Bay under the range of hydrographic and forcing conditions encountered in winter?

3. What is the 3-D structure of outer shelf hydrography and associated winter bloom features and how do
these evolve through multiple nutrient input/mixing events?

4. What are the rates of nitrate utilization and primary production associated with the winter blooms?

5. Does the winter regime consistently favor a bloom assemblage dominated by larger diatom forms?

Near-continuous cross-shelf and upper slope observations will be obtained with two autonomous gliders, time-
series measurements on the outer shelf and slope from a set of moored instruments (including a moored
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profiing system at the shelf break), and repeated cross- and along-shelf ship surveys using a towed,
undulating package. Ship station work will include measurements of primary production and on-board analyses
of key functional characteristics of the phytoplankton assemblage (cell forms, abundance, size and bio-volume
distributions) using a microfluidics/imaging system. In combination, these systems will provide a level of spatial
and temporal resolution of physical, nutrient and biological fields that could not be achieved in earlier, station-
based field studies and the basis for improved understanding of physical mechanisms of recurring nutrient
input to the shelf, and how the nutrient, mixing, and circulation regime in winter structures the phytoplankton
community. Coastal naturalists will be engaged through a seabird survey component of the field program that
will augment existing information on pelagic seabirds in winter and define their association with oceanographic
features on the central South Atlantic Bight shelf and slope.

This project will provide a deeper understanding of shelf/slope exchange processes and how these influence
shelf ecosystems, generating information that will contribute to implementation of ecosystem-based
management in the region.

References:
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southeast U.S. continental shelf. . Geophys. Res, 96, 22191-22205.
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Funding

Funding Source Award
NSF Division of Ocean Sciences (NSF OCE) | OCE-1032285
NSF Division of Ocean Sciences (NSF OCE) | OCE-1032276
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