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Abstract
The IVARS project was a field effort to document the interannual variations in surface chemical and biological
properties in the southern Ross Sea. In involved placed sediment traps and moorings at two sites, and
completing hydrographic analyses between the two locations.
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Coverage

Spatial Extent: N:-74.9643 E:180 S:-77.9893 W:166.3218
Temporal Extent: 2001-12-19 - 2006-02-01

Methods & Sampling

All methods were standard JGOFS procedures (nutrients, particulate matter concentrations). Nutrient samples
were frozen and returned to the US for analyses; chlorophyll determinations were completed at sea using
fluorometry. Particulate organic carbon/nitrogen samples were filtered, dried at 60C, and returned to the US
for analysis on an elemental analyzer. Complete details can be found in Smith et al. (2006, 2011a,b).

Data Processing Description

BCO-DMO Processing Notes:
- added conventional header with dataset name, PI name, version date

https://www.bco-dmo.org/dataset/710112
https://www.bco-dmo.org/project/686846
https://www.bco-dmo.org/person/50593
https://www.bco-dmo.org/person/50396


(Comma Separated Values (.csv), 159.16 KB)
MD5:16820f8d098690c460aa9967162f7011

- modified parameter names to conform with BCO-DMO naming conventions
- reformatted date so all seasons are same: mm/dd/yyyy
- reformatted time to HHMM from HMM
- added column 'season'
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Data Files

File

bottle.csv

Primary data file for dataset ID 710112
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Parameters
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Parameter Description Units
season season of sampling unitless
Station station identifier unitless
Date_GMT UTC date formatted as mm/dd/yyyy unitless
Time_GMT UTC time formatted as HHMM unitless
Latitude latitude; north is positive decimal degrees
Longitude longitude; east is postivie decimal degrees
Depth sample depth meters
PO4 Phosphate concentration microMolar
NO2 Nitrite concentration microMolar
NO2_NO3 Nitrite and nitrate concentration microMolar
NH4 Ammonium concentration microMolar
SiOH4 Silicate concentration microMolar
Chl Chlorophyll concentration milligrams/cubic meter
POC Particulate Organic Carbon concentration milligrams/cubic meter
PON Particulate Organic Nitrogen concentration microMolar
BSi biogenic silica concentration microMolar
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Instruments

Dataset-
specific
Instrument
Name
Generic
Instrument
Name

CTD - profiler

Generic
Instrument
Description

The Conductivity, Temperature, Depth (CTD) unit is an integrated instrument package designed
to measure the conductivity, temperature, and pressure (depth) of the water column. The
instrument is lowered via cable through the water column. It permits scientists to observe the
physical properties in real-time via a conducting cable, which is typically connected to a CTD to a
deck unit and computer on a ship. The CTD is often configured with additional optional sensors
including fluorometers, transmissometers and/or radiometers. It is often combined with a
Rosette of water sampling bottles (e.g. Niskin, GO-FLO) for collecting discrete water samples
during the cast. This term applies to profiling CTDs. For fixed CTDs, see https://www.bco-
dmo.org/instrument/869934.
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Deployments

Ross_Sea_2001-2006_Smith

https://www.bco-dmo.org/instrument/869934


Website https://www.bco-dmo.org/deployment/710087
Platform Unknown Vessel
Start Date 2001-12-24
End Date 2006-01-30

Description A series of cruises to the southern Ross Sea that used either the USCGC Polar Star, USCGC
Polar Sea, or the N.B. Palmer.

IVARS_cruises
Website https://www.bco-dmo.org/deployment/770343
Platform USCGC Polar Star
Start Date 2001-12-20
End Date 2005-02-01

NBP0601A
Website https://www.bco-dmo.org/deployment/838309
Platform RVIB Nathaniel B. Palmer
Start Date 2006-01-30
End Date 2006-02-02
Description IVARS cruise
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Project Information

Interannual Variability in the Antarctic-Ross Sea (IVARS): Nutrients and Seasonal Production
(IVARS)

Coverage: Southern Ross Sea

NSF Award Abstract:
During the past few decades of oceanographic research, it has been recognized that significant variations in
biogeochemical processes occur among years. Interannual variations in the Southern Ocean are known to
occur in ice extent and concentration, in the composition of herbivore communities, and in bird and marine
mammal distributions and reproductive success. However, little is known about the interannual variations in
production of phytoplankton or the role that these variations play in the food web. This project will collect time
series data on the seasonal production of phytoplankton in the southern Ross Sea, Antarctica. Furthermore, it
will assess the interannual variations of the production of the two major functional groups of the system,
diatoms and Phaeocystis Antarctica, a colonial haptophyte. The Ross Sea provides a unique setting for this
type of investigation for a number of reasons. For example, a de facto time-series has already been initiated in
the Ross Sea through the concentration of a number of programs in the past ten years. It also is well known
that the species diversity is reduced relative to other systems and its seasonal production is as great as
anywhere in the Antarctic. Most importantly, seasonal production of both the total phytoplankton community
(as well as its two functional groups) can be estimated from late summer nutrient profiles. The project will
involve short cruises on the US Coast Guard ice breakers in the southern Ross Sea that will allow the collection
of water column nutrient and particulate after data at specific locations in the late summer of each of five
years. Additionally, two moorings with in situ nitrate analyzers moored at fifteen will be deployed, thus
collecting for the first time in the in the Antarctic a time-series of euphotic zone nutrient concentrations over
the entire growing season. All nutrient data will be used to calculate seasonal production for each year in the

https://www.bco-dmo.org/deployment/710087
https://www.bco-dmo.org/deployment/770343
https://www.bco-dmo.org/deployment/838309


southern Ross Sea and compared to previously collected information, thereby providing an assessment of
interannual variations in net community production. Particulate matter data will allow us to estimate the amount
of export from the surface layer by late summer, and therefore calculate the interannual variability of this
ecosystem process. Interannual variations of seasonal production (and of the major taxa of producers) are a
potentially significant feature in the growth and survival of higher trophic levels within the food web of the Ross
Sea. They are also important in order to understand the natural variability in biogeochemical processes of the
region. Because polar regions such as the Ross Sea are predicted to be impacted by future climate change,
biological changes are also anticipated. Placing these changes in the context of natural variability is an essential
element of understanding and predicting such alterations. This research thus seeks to quantify the natural
variability of an Antarctic coastal system, and ultimately understand its causes and impacts on food webs and
biogeochemical cycles of the Ross Sea.
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