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During cruise 2003-27, 64 seawater samples were collected to be analyzed for methane, ethane, ethylene, propane and propylene.  This report contains the results, analytical methods and a note on the sampling.

Sampling


Seawater samples were taken from Niskin bottles using the following procedure:

1. Attach tygon tubing to the spout of Niskin bottle

2. Get the water flowing and remove any air bubbles in the tube by elevating, kinking and tapping.

3. Label and fill the serum bottle from the bottom

4. Overflow about 3X the volume, ~300ml, through the serum bottle

5. While still flowing, lift the tubing out of the bottle, leaving a convex meniscus

6. Put a septum about 1/3 of the way into the bottle 

7. Put on gloves and add 100 uL HgCl2 solution (saturated, or saturated at 4oC) by placing the tip well below the neck of the bottle

8. Immediately replace the septa fully, making sure there are no air bubbles.  Some sample will overflow, but this should not have significant HgCl2 in it.

9. Place an aluminum seal over the septa and crimp it using moderate pressure, then turn the bottle 90o and crimp again.  Too much pressure on the crimping tool can crack the bottle.

10. Dry the bottle and put it back in the tote for storage – keep cool until back at the lab - do not freeze.

Using this method, we have found an average relative standard deviation of  <4% when comparing duplicate samples that were analyzed in the field.  Please refer to Cruise Report 2003-19 for more information.
Method:
The methane analysis was performed using a custom made purge and trap extraction board built at IOS.  Two needles were inserted into the rubber septa, one long, to the bottom of the bottle, one short just ot the top.  The bottle was then pressurized with UHP Helium on the short needle and the seawater sampled flowed through the long needle, into a 16.5 mL standard volume on the extraction board at about 60 mL/min.  After ~80 mL had flowed, helium was used to push the sample from the standard volume into a purge vessel.  The same helium flow,  at 60 ml/min, was bubbled through the water sample for 5 minutes, stripping the methane and other volatile components out of the water and into the helium flow.  The helium then flowed through a cryogenic adsorbent (Poracil B in liquid nitrogen at -190 oC) which trapped the hydrocarbons.  The trap was then isolated, warmed to 40oC and injected, either directly or split, into a  Agilent 6890 gas chromatograph with a GSGasPro 60m column using helium carrier at 18 ml/min.  The hydrocarbons were seperated using a temperature program of 40oC for 3.5 min, up to 150oC at 20oC/min, hold at 150oC for 2 minutes and detected using an FID at 200oC.  A commercial gas standard (BOC), injected the exact same way as the samples from standard volumes was used to create calibration curves for methane, ethane, ethylene, propane and propylene from peak areas.  For each hydrocarbon, this system has a detection limit (3s of lowest standard n=7) of 0.1 nM and an analytical range from 0.2 – 1100 nM with a relative precision of  3%.
On each day of analysis, blanks were run until stable, then a 4 point calibration curve was constructed for each component.  Then a method blank was run by filling the standard volume with UHP He.  All following samples were corrected using this blank value.  About 10 samples were analyzed each day, after which a midlevel standard was analyzed.  If the standard concentration differed by more than 12%, the analysis was not used or a correction factor was used to account for the calibration drift.
The samples collected from this cruise have a component that coelutes with propylene.  The GC conditions were not changed to try to resolve these peaks, so propylene is not quantified for these samples.

Results:

Please refer to Appendix A for the hydrocarbon data.


Approximately 90% of the samples had a small bubble in them, <3mm in diameter.  Calculations on the effects of the bubble has determined that less than 0.8 % (mol) of the methane would be lost from the water to the bubble.  If the bubble were air, it would increase the relative methane concentration of the water by about 0.4%. 

There were three sets of duplicate analyzed for this sample set.  The average precision (rsd) was 1.6%.  Calibration check standards at the end of each run were on average -6% the true value – a correct was not applied to any of the results.  One sample was lost due to a PC lockup, sample number 458.
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455�
4.3�
<0.1�
<0.1�
<0.1�
�
456�
4.8�
<0.1�
<0.1�
<0.1�
�
457�
4.7�
<0.1�
<0.1�
<0.1�
�
458�
4.7�
<0.1�
<0.1�
<0.1�
�
459�
5.6�
<0.1�
<0.1�
<0.1�
�
460�
6.5�
<0.1�
<0.1�
<0.1�
�
461�
4.7�
<0.1�
<0.1�
<0.1�
�
465�
5.5�
<0.1�
<0.1�
<0.1�
�
467�
6.9�
<0.1�
<0.1�
<0.1�
�
470�
4.8�
<0.1�
<0.1�
<0.1�
�
471�
4.9�
<0.1�
0.1�
<0.1�
�
472�
4.6�
<0.1�
<0.1�
<0.1�
�
474�
5.8�
<0.1�
<0.1�
<0.1�
�
475�
6.3�
<0.1�
<0.1�
<0.1�
�
475�
6.4�
<0.1�
<0.1�
<0.1�
�
476�
5.7�
<0.1�
<0.1�
<0.1�
�
477�
6.5�
<0.1�
<0.1�
<0.1�
�
478�
6.3�
<0.1�
<0.1�
<0.1�
�
479�
6.3�
<0.1�
<0.1�
<0.1�
�
480�
6.3�
<0.1�
<0.1�
<0.1�
�
481�
6.1�
<0.1�
<0.1�
<0.1�
�
482�
5.8�
<0.1�
<0.1�
<0.1�
�
483�
5.9�
<0.1�
0.1�
<0.1�
�
484�
5.4�
<0.1�
<0.1�
<0.1�
�
485�
5.5�
<0.1�
<0.1�
<0.1�
�
487�
11.0�
<0.1�
0.1�
<0.1�
�
488�
10.6�
<0.1�
0.1�
<0.1�
�
488�
10.8�
<0.1�
0.1�
<0.1�
�
489�
11.5�
<0.1�
0.1�
<0.1�
�
490�
13.0�
<0.1�
<0.1�
<0.1�
�
491�
12.9�
<0.1�
<0.1�
<0.1�
�
492�
11.8�
<0.1�
<0.1�
<0.1�
�
493�
10.2�
<0.1�
<0.1�
<0.1�
�
494�
8.5�
<0.1�
<0.1�
<0.1�
�
495�
7.6�
<0.1�
<0.1�
<0.1�
�
496�
7.7�
<0.1�
0.1�
<0.1�
�
497�
7.3�
<0.1�
0.1�
<0.1�
�
498�
6.6�
<0.1�
0.1�
<0.1�
�
502�
22.4�
<0.1�
<0.1�
<0.1�
�
503�
22.4�
<0.1�
<0.1�
<0.1�
�
504�
21.9�
<0.1�
<0.1�
<0.1�
�
505�
22.1�
<0.1�
<0.1�
<0.1�
�
506�
22.5�
<0.1�
<0.1�
<0.1�
�
507�
23.0�
<0.1�
<0.1�
<0.1�
�
508�
21.0�
<0.1�
<0.1�
<0.1�
�
509�
16.9�
<0.1�
0.1�
<0.1�
�
510�
17.4�
<0.1�
<0.1�
<0.1�
�
511�
15.9�
<0.1�
<0.1�
<0.1�
�
512�
9.4�
<0.1�
0.1�
<0.1�
�
513�
9.7�
<0.1�
0.1�
<0.1�
�
514�
8.7�
<0.1�
0.2�
<0.1�
�
515�
9.5�
<0.1�
0.1�
<0.1�
�
516�
12.8�
<0.1�
0.2�
<0.1�
�
517�
11.9�
<0.1�
0.1�
<0.1�
�
521�
16.4�
<0.1�
<0.1�
<0.1�
�
522�
15.5�
<0.1�
0.1�
<0.1�
�
523�
15.5�
<0.1�
<0.1�
<0.1�
�
524�
14.5�
<0.1�
0.1�
<0.1�
�
525�
12.7�
<0.1�
<0.1�
<0.1�
�
526�
12.7�
<0.1�
<0.1�
<0.1�
�
530�
7.0�
<0.1�
<0.1�
<0.1�
�
534�
5.8�
<0.1�
0.1�
<0.1�
�
534�
5.6�
<0.1�
<0.1�
<0.1�
�
535�
5.4�
<0.1�
0.1�
<0.1�
�
536�
5.5�
<0.1�
0.1�
<0.1�
�












