HELIUM AND TRITIUM
PI: William Jenkins
Sampler: Kevin Cahill

Helium and Tritium samples were collected roughly every four degrees on CLIVAR leg P02.

Helium Sampling
16 helium samples were drawn at 16 of the stations and 24 niskins were sampled at 2 stations.  Although all 36 niskins were not sampled, depths were chosen to obtain an accurate cross-section of the upper 2000m of the water column. On the two stations where 24 niskins were sampled, the samples were taken to get a profile of the entire water column down to the bottom.  A duplicate was taken roughly every third station.  Helium samples were taken in custom-made stainless steel cylinders and sealed with rotating plug valves at either end.  The sample cylinders were leak-checked and backfilled with N2 prior to the cruise.  Samples were drawn using tygon tubing connected to the niskin bottle at one end and the cylinder at the other.  Cylinders are thumped with a bat while being flushed with water from the niskin to remove bubbles from the sample. After flushing roughly 1 liter of water through them, the plug valves are closed.  Due to the nature of the o-ring seals on the sample vessels, they must be extracted within 24 hours.  Eight samples at a time were extracted using our At Sea Extraction line in the Helium Van on main deck.  The stainless steel sample cylinders are attached to the vacuum manifold and pumped down to less than 2e-7 Torr using a diffusion pump for a minimum of 1 hour to check for leaks.  The sections are then isolated from the vacuum manifold and introduced to the reservoir cans which are heated to >80C for roughly 10 minutes.  Glass bulbs are attached to the sections and immersed in ice water during the extraction process.  After 10 minutes each bulb is flame sealed and packed for shipment back to WHOI.  The extraction cans and sections are cleaned with distilled water and isopropanol, then dried between each extraction.  Prior to the cruise, all vacuum components were cleaned, serviced and checked for leaks.  The glass bulbs are baked to 640C for 6 hours and cooled slowly in an oven receiving a steady flow of nitrogen.  324 helium samples were taken on Leg 1.  This includes 20 samples and their duplicates taken solely for sampling technique comparisons as well as 5 regular duplicates.  Helium samples will be analyzed using a mass spectrometer at WHOI.  

Vibrations due to waves crashing into the fantail created difficulties extracting helium samples during extremely bad weather.  At times the shaking in the van was so intense that it cracked some glass sample bulbs on the extraction line.  Once the weather cleared, all of our samples were extracted while still remaining within the prescribed 24 hour time window.

TRITIUM SAMPLING
[bookmark: _GoBack]Tritium samples were drawn from the same stations and bottles as those sampled for helium.  Since there was not a water shortage on this cruise, a duplicate was taken from the same niskin as the helium duplicate.  Tritium samples were taken using tygon tubing to fill 1 liter glass jugs.  The jugs were baked in an oven, backfilled with argon, and the caps were taped shut prior to the cruise. While filling, the jugs are place on the deck and filled to about 2 inches from the top of the bottle, being careful not to spill the argon.  Caps were replaced and taped shut with electrical tape before being packed for shipment back to WHOI.  304 tritium samples were taken, including 5 duplicates.  Tritium samples will be degassed in the lab at WHOI and stored for a minimum of 6 months before mass spectrometer analysis.  No issues were encountered while taking tritium samples.

