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Jim Ehramjian and Germar Bernhard (T-513-O) next to the UV Spectral Irradiance Monitoring System  
Photo Courtesy of Glenn Grant 2006
NEWS FROM THE LAB

Janice O’Reilly, Winter Assistant Supervisor, Laboratory Operations
April marked the close of summer research and the start of some special projects.  Members of B-016-P (Vernet) and B-045-P (Ducklow) completed projects, cleaned their lab spaces, and inventoried materials before leaving. Arriving to Station were technicians from the Comprehensive Test Band Treaty Organization (CTBTO), and members of T-513-O (Booth).  The CTBTO group calibrated the RASA sampling unit and collected air samples as part of the International Monitoring System (IMS) site certification process.  The BSI team relocated the UV Spectral Irradiance Monitoring System from T-5 to TerraLab.  A synopsis detailing the BSI operation is included in the project section of this report.
Gwendolyn Adams, NSF Safety & Occupational Health Manager and Denise Riad, RPSC Environmental Safety and Health, visited Palmer Station during the 06-04 port call to inspect station facilities and address environmental health and safety issues.   

Five support staff arrived on 13 April, thus completing the team of 16 winter-overs.  The new additions were the Research Associate, Winter Assistant Supervisor of Laboratory Operations, Power Mechanic, Carpenter and Network Engineer.  For the remainder of the month new staff were involved in numerous turnover activities with the soon-to-be-leaving summer personnel. The R/V Laurence M. Gould arrived on 27 April, ready to bring the remaining summer folks home.  
By the end of the month the giant Antarctic petrel chicks had begun to fledge their nests.  Science Support staff continued regular trips to Humble Island to monitor the weights of the chicks, many which had reached adult size.  Other wildlife still present in the Palmer Station area included elephant seals, fur seals, leopard seals, gentoo penguins, crabeater seals, Adelie penguins, Antarctic sheathbills, skuas, kelp gulls, blue-eyed shags, Antarctic terns, Wilson's storm petrels and snow petrels.
Precipitation for the month was light, only 13cm total snowfall was measured compared to a normal April average of 37cm.  Peak depth at the snow stake was 4cm. A period of heavy rains and high winds shorted out the power lines leading to the automated weather station, burning out one weather sensor and several communications boards at the same time. Some temperature, wind, and precipitation data was lost due to this hardware failure. The system is now healthy again, but considerable damage was done and it took quite some time to restore operations. Temperatures and winds quoted here are based on the available data and probably close to accurate, but do not encompass the entire month. Temperatures were normal for this time of the year, and hovered within a fairly narrow range, between +5.3 and -5.3C, with a monthly average of -0.1C. The month started out blustery, with winds peaking to 65 knots, and stayed that way much of the time. Average wind speed was around 10 knots.

Sea water temperatures slowly dipped into negative territory as April progressed, and by the end of the month loose pancakes and sheets of grease ice were often observed. Frequent and varied icebergs paraded just off station, with one particularly large berg parking itself at Gamage Point and threatening to trap the R/V Laurence M. Gould in Hero Inlet. Brash ice that would normally remain trapped in nearby Wylie Bay continued to flow through the "gap" in Loudwater Cove and into Arthur Harbor. Whereas Norsel Point used to act as a dam to block the ice, it is now acting as a funnel, and rivers of brash often flow through the gap when the winds are from the west.

Data continued to be collected on 12 projects as well as meteorological and tidal through the assistance of Glenn Grant, Research Associate.  Air sampling data was collected by Dr. Greg Zaar, Station Physician. 
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A turnover of Research Associate duties was completed in April. Organization of the TerraLab (a.k.a. IMS building) continued, and with the addition of the UV monitor most of the station’s geophysical experiments now reside in the new building.

G-052-P GPS CONTINUOUSLY OPERATING REFERENCE STATION. 

Jerry Mullins, Principal Investigator, U.S. Geological Survey

The Research Associate operates and maintains on-site equipment for the project.  Throughout the month, 15-second epoch interval GPS data files were collected continually at station PALM, compressed, and transmitted to the NASA/CDDIS in Reston, VA.

The GPS reference station operated flawlessly throughout April.

G-090-P GLOBAL SEISMOGRAPH NETWORK (GSN) SITE AT PALMER STATION. 

Rhett Butler, Principal Investigator, Incorporated Research Institutions for Seismology (IRIS)

The Research Associate operates and maintains on-site equipment for the project.  Station PMSA is one of more than 130 sites in the GSN monitoring seismic waves produced by events worldwide.  Data files are recorded to tape and also sent real-time to the U.S. Geological Survey (USGS).  

A tour of the seismic vault was provided to station facilities personnel and visitors from CTBTO, project T-988-P.

O-202-P ANTARCTIC METEOROLOGICAL RESEARCH CENTER (AMRC) SATELLITE DATA INGESTOR. 

Charles Stearns, Principal Investigator, University of Wisconsin

The Research Associate operates and maintains on-site equipment for the project.  The AMRC SDI computer processes satellite telemetry received by the Palmer Station TeraScan system, extracting Automated Weather Station information and low-resolution infrared imagery and sending the results to AMRC headquarters in Madison, WI.  

The system ran the entire month without incident.

O-204-P A STUDY OF ATMOSPHERIC OXYGEN VARIABILITY IN RELATION TO ANNUAL TO DECADAL VARIATIONS IN TERRESTRIAL AND MARINE ECOSYSTEMS.

Ralph Keeling, Principal Investigator, Scripps Institution of Oceanography

Air samples are collected on a semiweekly basis by the station physician.

The goal of this project is to resolve seasonal and interannual variations in atmospheric O2 (detected through changes in O2/N2 ratio), which can aid in determining rates of marine biological productivity and ocean mixing.  The results are also used to help determine the terrestrial and oceanic distribution of the global anthropogenic CO2 sink.  The program involves air sampling at a network of sites in both the Northern and Southern Hemispheres.  Palmer Station is especially well situated for resolving signals of carbon cycling in the Southern Ocean.  Samples taken from the station are sent to Scripps where the analysis of O2 and CO2 content takes place.

O-264-P COLLECTION OF ATMOSPHERIC AIR FOR THE NOAA\CMDL WORLDWIDE FLASK SAMPLING NETWORK.

David Hofmann, Principal Investigator, Climate Monitoring and Diagnostics Laboratory, National Oceanic and Atmospheric Administration

The National Oceanic and Atmospheric Administration (NOAA) Climate Monitoring and Diagnostics Laboratory continues its long-term measurements of carbon dioxide and other climate relevant atmospheric gases.  The Palmer Station air samples are returned to the NOAA laboratory for analysis as part of NOAA's effort to determine and assess the long-term buildup of global pollutants in the atmosphere.  Data from this experiment will be used in modeling studies to determine how the rate of change of these parameters affects climate.  Air samples are collected on a weekly basis by the station physician.

O-283-P ANTARCTIC AUTOMATIC WEATHER STATIONS (AWS). 

Charles Stearns, Principal Investigator, University of Wisconsin

The Research Associate monitors data transmissions for the project.  AWS transmissions from Bonaparte Point were monitored using the TeraScan system.  AWS data received was also forwarded to UCSB for B‑032‑P (Smith).

Hugo Island and Racer Rock AWS units, non-functional for a long time, are no longer being monitored. ID numbers for these units have been re-assigned to installations elsewhere in Antarctica.

A-306-P GLOBAL THUNDERSTORM ACTIVITY AND ITS EFFECTS ON THE RADIATION BELTS AND THE LOWER IONOSPHERE.

Umran Inan, Principal Investigator, Stanford University

The Research Associate operates and maintains on-site equipment for the project.  The Stanford equipment receives and records Very Low Frequency (VLF) radio waves in order to study natural ionospheric and magnetospheric phenomena, as well as to study the distribution of the lightning strikes that are a principle source of natural VLF signals.  Broadband synoptic data was recorded on a schedule of three out of every 15 minutes each day, and broadband continuous data was recorded for at least nine hours per day.  Narrowband continuous data was collected for 12 hours each day. 

Special data recordings of Terrestrial Gamma-ray Flash (TGF) events were recorded during April. A problem with the automated file naming was traced to a hardware timing issue; a cable, misconnected after the transition of the VLF system to TerraLab, was moved to the proper 1PPS connector and the timing problem was resolved. The file naming problem, dependent on the time, then cleared up.

T-312-P TERASCAN SATELLITE IMAGING SYSTEM.

Dan Lubin, Principal Investigator, Scripps Institution of Oceanography

The Research Associate operates and maintains on-site equipment for the project.  Throughout the month, the TeraScan system collected, archived, and processed DMSP, NOAA, and ORBVIEW-2 satellite telemetry, capturing approximately 25-30 passes per day.  A weekly 85GHz SSM/I ice concentration image was produced and transferred to UCSB for B‑032‑P (Smith). 

TeraScan images were provided on an as available basis in support of the upcoming NBP06-05 cruise. SeaWiFS imagery collection (from the ORBVIEW-2 satellite) ceased during April due to decreased daylight hours.

A-357-P EXTENDING THE SOUTH AMERICAN MERIDIONAL B-FIELD ARRAY (SAMBA) TO AURORAL LATITUDES IN ANTARCTICA

Eftyhia Zesta, Principal Investigator, University of California Los Angeles

The three-axis fluxgate magnetometer is one in a chain of longitudinal, ground-based magnetometers extending down though South America and into Antarctica. The primary scientific goals are the study of ULF (Ultra Low Frequency) waves and the remote sensing of mass density in the inner magnetosphere during geomagnetically active periods. Palmer’s magnetometer is also a conjugate to the Canadian Poste de la Baleine station, allowing the study of conjugate differences in geomagnetic substorms and general auroral activity. The station Research Associate maintains the on-site system.
The system performed flawlessly during April.

B-390-P: THERMO-SALINOGRAPH

Vernon Asper, Principal Investigator, University of Southern Mississippi

Sea water is pumped continuously through a thermosalinograph (TSG) sampling system, recording the temperature, conductivity, salinity, and fluorescence. The real-time data, including graphs and web camera images of the ocean in the vicinity of Palmer Station, are compiled by a local server into web page format and relayed to a mirror site at Woods Hole Oceanographic Institute, which is a collaborator in the project. The URL for the WHOI mirror site is http://4dgeo.whoi.edu/tsg/.

The TSG plumbing is suffering from a bad case of brown goo growth, perhaps filamentous diatoms. Water flow is restricted and fluorometer readings appear to be saturated. Plans have been made for cleaning the apparatus.
T-513-P ULTRAVIOLET SPECTRORADIOMETER NETWORK

Charles Booth, Principal Investigator, Biospherical Instruments, Inc

The Research Associate operates and maintains on-site equipment for the project.  A BSI SUV‑100 UV spectroradiometer produces full sky irradiance spectra ranging from the atmospheric UV cutoff near 290nm up to 605nm, four times per hour, while the sun is above the horizon.  A BSI GUV-511 filter radiometer, which has four channels in the UV and one channel in the visible for measuring Photosynthetically Active Radiation (PAR), is located next to the SUV‑100.  Data from the GUV-511 instrument is made available on a daily basis on the project’s website at http://www.biospherical.com/nsf.

G. Bernhard and J. Ehramjian of Biospherical Instruments (BSI) arrived on station this month (LMG06-03) to perform their annual site visit and to relocate the UV spectral irradiance monitoring system from T-5 to TerraLab.

TerraLab facility development and season-end system characterizations were the first order of business. A new "Roofbox" (to house the scanning spectroradiometer) was installed into "UV Room" ceiling, as was a ladder-accessed "platform" into the room, to easily perform system checks and service when needed. Several electrical and roofing details were also a part of these construction activities.

Following a multi-day series of system characterizations (the system still-installed in T-5), the scanning spectroradiometer was serviced, and then relocated into the TerraLab roofbox. System electronics, computer, etc. were installed into a new "rack", and control cabling was managed in the "UV Room".

Ancillary sensor mounts were then installed, as were access stairs to facilitate the system's bi-weekly calibrations. This was followed with another multi-day series of system characterizations.

At the time of this report, the UV spectral irradiance monitoring system is completely functioning (nominally) in its new location. There remain a few details to be resolved, but have been communicated to FEMC staff, and as-needed, will be outlined in the 2006-07 T-513 SIP.

Biospherical Instruments wishes to thank all the Palmer Station FEMC, Science Support, and Management staff who facilitated a near-seamless transition, and in addressing all of the group's requirements. The creativity exhibited by station staff to accomplish the objectives in the time available - ensuring operator safety throughout - was remarkable.

T-988-P: IMS RADIONUCLIDE MONITORING

Erik Swanberg, Principal Investigator, General Dynamics

The International Monitoring System (IMS) radionuclide sampler is part of the Comprehensive Test Ban Treaty (CTBT) verification regime. The automated Radionuclide Aerosol Sampler and Analyzer (RASA) unit pumps air continuously through a filter for 24 hour periods, collecting particulates in the .2-10 micron range. The filter is then tested for particulates with radioisotope signatures indicative of a nuclear weapons test. The station Research Associate operates and maintains the instrument.

Three CTBTO grantees were on station during April for calibration, maintenance, and certification of the RASA unit and facilities. Additional training was provided to the station Research Associate. 

TIDE GAGE

The Research Associate operates and maintains on-site equipment for the project.  Tide height, seawater temperature, and salinity are monitored on a continual basis by a gage mounted at the Palmer Station pier.

The tide gage ran the entire month without problems.

METEOROLOGY

The Research Associate acts as chief weather observer, and compiles and distributes meteorological data.  At the end of the month a summary report is prepared and sent to interested parties.  Weather data collected using the automated electronic system is archived locally and forwarded twice each month to the University of Wisconsin for archiving and further distribution.  Synoptic reports are automatically generated every six hours by the Palmer Meteorological Observing System (PalMOS) and emailed to the NOAA for entry into the Global Telecommunications System (GTS).  Current weather observations for all Antarctic stations, including Palmer, are available on the web at: http://www.wunderground.com/global/AA.html.

The PalMOS weather system suffered a power overload during April due to a failure of the ceilometer blower. This resulted in a cascade of failures to the communications adapters, the ceilometer communications, the blower itself, and the electrical connection to both PalMOS and the auxiliary MAWS weather system. Additionally, the MAWS system also lost its primary RS485 communications link. Power was restored to both systems rapidly, however communications with PalMOS could not be restored until the source of the problem was determined and spare parts secured. Data was lost on the PalMOS system for 8 days total. Both systems are up and running again, and a temporary power connection is in place, however the ceilometer remains incommunicado. Additional diagnostics on the ceilometer are planned for May. A permanent replacement for the electrical connection is in progress.

