UNDERWAY DATA COLLECTION

MULTIBEAM SWATH MAPPING IN ICE COVERED
REGIONS, PROBABLY CAN NOT EXPECT TO
COLLECT SWATH MAPPING DATA DURING ICE
BREAKING BUT THAT WOULD BE NICE.

SUB-BOTTOM PROFILING TO AT LEAST 100 M
BELOW THE SEAFLOOR.

UNDERWAY COLLECTION OF MAGNETICS AND
GRAVITY.

ABILITY TO COLLECT MULTICHANNEL SEISMIC
REFLECTION AND REFRACTION DATA IN ICE
COVERED (UP TO 90%) AREAS (WITHOUT LOSING
THE EQUIPMENT).



MG&G STATION SAMPLING

SEDIMENT SAMPLING CAPABILITIES INCLUDING:
SURFACE GRABS,

MEGA CORES (NOT SURE WHAT A MEGA CORE IS)
3-10 M GRAVITY CORES

KASTEN CORES, BOX CORES AND PISTON CORES
JUMBO PISTON CORES EXCEEDING 25-M IN LENGTH.
SOME REQUESTS OF UP TO 100 M IN LENGTH.

THE ABILITY TO AZIMUTHALLY ORIENT SEDIMENT
CORES IS DESIRABLE. TV-GUIDED SAMPLING
EQUIPMENT.

ABILITY TO HOLD STATION WHILE HEAT FLOW
MEASUREMENTS ARE MADE — REQUIRES ABOUT 20
MINUTES ON STATION WITH PROBE IN BOTTOM, THEN
PULL OUT PROBE, MOVE SHIP ~1 KM AND REDEPLOY
HEAT FLOW INSTRUMENT. STATIONS LASTUP TO 12
OR MORE HOURS.



DREDGING — ICE COVERED AREAS PRESENT DISTINCT
CHALLENGES BOTH ON MAINTAINING HEADING BUT
ALSO BEING ABLE TO OPERATE UNDER HEAVY
WINDS AND SEAS. WINDAGE OF BOTH HEALY AND
PALMER PRESENT PROBLEMS. HAVING A WIRE IN
THE WATER PRESENTS REAL HAZARDS WITH
BACKING AND RAMMING.

SHORE DEPLOYMENTS FOR GLACIAL GEOLOGY AND GPS
SURVEYS ALONG COAST VIA SMALL BOAT OR
AIRCRAFT.

DRILLING — MENTIONED BY NUMEROUS FOLK.



OTHER MG&G NEEDS:

USE OF AUVS, ROVs AND UUVS (WHATEVER THEY ARE).
WITH PRECISION SAMPLING CAPABILITIES SUB-ICE
AND IN LOCALIZED DEEP WATER-HABITATS (E.G.,
CORALS, SEEPS, VENTS, CANYONS, OTHER
SEAFLOOR FEATURES)

UskE oF UAVS (UNMANNED AIR VEHICLE SYSTEM). ALSO
KNOWN AS DRONES. FUGRO PIONEERED THESE FOR
AT SEA COLLECTION OF AEROMAGNETIC DATA.
STEVE CANDE HAS HAD EXPERIENCE WITH THESE
ON PALMER.

SHORE DEPLOYMENTS FOR GLACIAL GEOLOGY AND GPS
SURVEYS ALONG COAST VIA SMALL BOAT OR
AIRCRAFT.



SCIENTIFIC DRILLING CAPABILITY FOR SHALDRIL TYPE PROJECTS. (A.) OBTAIN
WELL-DATED, STRATEGICALLY LOCATED GEOLOGICAL RECORDS THAT DIRECTLY
SAMPLE PAST ANTARCTIC ICE SHEET DYNAMICS TO:

1. DETERMINE THE RANGE OF TEMPORAL AND SPATIAL VARIABILITY OF THE
MARINE-BASED WEST ANTARCTIC ICE SHEET AND THE LOW ELEVATION MARGINS
OF THE EAST ANTARCTIC ICE SHEET (E.G. ICE EXTENT, ICE VOLUME &
CONTRIBUTION TO GLOBAL SEA LEVEL, THERMAL CONDITION) THAT MAY OCCUR
DUE TO CHANGES IN EARTH’S CLIMATE AND OCEAN TEMPERATURES PROJECTED
FOR COMING DECADES AND CENTURIES;

2. DETERMINE THE STRUCTURAL, TECTONIC, GEOLOGICAL AND GEOPHYSICAL
BOUNDARY CONDITIONS (E.G. PALEOGEOGRAPHY AND PALEO-OROGRAPHY)
DURING PAST ICE SHEET OSCILLATIONS;

3. DETERMINE THE EFFECT OF ICE SHEET/SHELF VARIABILITY ON THE REGIONAL
EXTENT OF SEA-ICE, OCEANIC CONDITIONS (E.G. TEMPERATURE AND SALINITY),
WATER MASS VARIABILITY, OCEAN CIRCULATION, AND IMPACTS ON SOUTHERN
OCEAN MARINE BIOGEOCHEMICAL CYCLES.

4. DETERMINE THE BROADER IMPACTS OF ICE SHEET/SHELF AND CLIMATE
VARIABILITY ON OCEAN CIRCULATION PROCESSES WITHIN THE ACC AND ITS
SOUTHERN OCEAN GYRES AND INVESTIGATE THE DOWNSTREAM INFLUENCES
ON GLOBAL THERMOHALINE CIRCULATION (E.G. AS TRACKED ALONG THE
EASTERN MARGIN OF NEW ZEALAND BY PREVIOUS OCEAN DRILLING).

5. DETERMINE THE RELATIVE INFLUENCE OF LOCAL INSOLATION-DRIVEN
ATMOSPHERIC WARMING VS. OCEANIC WARMING ON ICE SHEET/ICE SHELF

VARIABILITY.



(B.) INTEGRATE CLIMATE AND ICE SHEET PROXY DATA (E.G. ICE EXTENT,
FREQUENCY OF VARIABILITY, RATE OF VARIABILITY, SEA-SURFACE TEMPERATURE,
AIR TEMPERATURE, BASAL HYDROLOGY, GEOTHERMAL GRADIENT, PALEOGEO-
GRAPHY/PALEOTOPOGRAPHY) FROM WELL-DATED GEOLOGICAL RECORDS WITH
THE LATEST GENERATION OF COUPLED ICE SHEET CLIMATE MODELS TO:

6. DETERMINE THE THRESHOLDS AND CLIMATE SENSITIVITIES (E.G., CO2
CONCENTRATIONS, TECTONIC, LOCAL INSULATION INTENSITY, POSITIVE DEGREE
DAYS, OCEAN TEMPERATURE) THAT LEAD TO LOCAL, REGIONAL AND
CONTINENTAL SCALE GROWTH AND COLLAPSE OF THE MARINE-BASED WEST
ANTARCTIC ICE SHEET AND THE LOW ELEVATION MARGINS OF THE EAST
ANTARCTIC ICE SHEET;

7. DETERMINE THE RATES OF ICE-SHEET/ICE SHELF VARIABILITY AT A RANGE OF
SPATIAL AND TEMPORAL VARIATIONS. CAN NON-LINEAR ‘RUNAWAY PROCESSES
BE IDENTIFIED? CAN THE MOST VULNERABLE/SENSITIVE REGIONS BE
IDENTIFIED? AT HIGH RESOLUTION DOES THE ANTARCTIC ICE MARGIN RESPOND
SYNCHRONOUSLY?

8. DETERMINE ANTARCTIC ICE VOLUME CONTRIBUTIONS TO GLOBAL SEA LEVEL
CHANGE AT A RANGE OF TEMPORAL AND SPATIAL SCALES AND RECONCILE WITH
‘FAR-FIELD’ SEA LEVEL EVIDENCE (E.G. OXYGEN ISOTOPE RECORD, SEQUENCE
STRATIGRAPHY AND STRANDED OR SUBMERGED PALEO-SHORELINES);

9. RESOLVE THE RELATIVE ROLES OF EAST AND WEST ANTARCTIC ICE SHEET
DYNAMICS IN CONTROLLING THE VARIABILITY AND SENSITIVITY OF THE
ANTARCTIC ICE SHEET SYSTEM. RECONCILE THE CONTRASTING MODES OF
HYSTERESIS BEHAVIOR DISPLAYED BY EAST AND WEST ANTARCTIC ICE SHEETS.



THE USGS GAS HYDRATES PROJECT HAS PLANS TO SURVEY THE BEAUFORT
CONTINENTAL SLOPE FOR SLOPE FAILURES AND DEGASSING METHANE
HYDRATES, IN COLLABORATION WITH UNIVERSITY COLLEAGUES.

VENTING OF METHANE MAY BE THE MOST IMPORTANT PROBLEM TO ADDRESS IN
THE NEAR FUTURE, ELSE WE MAY WIND UP TOAST.



