Preparation of freeze-dried sediment for gamma counter (210Pb dating) 
Prepared for PEARL by Kathleen Rühland 
with helpful comments by Kate Laird, Alexandra Rouillard, Adam Jeziorski, Katie Griffiths
______________________________________________________________________

This is a non-destructive method of dating – i.e. the sediments can be used after it is removed from gamma counter 
Note: Read Schelske et al. 1994. JOPL 10:115-128 
PEARL methods are a slightly modified version of this publication 
1. Remove plastic vials and their corresponding caps from the freeze-dryer, remove the Kim-wipes and elastics and replace with the corresponding cap. Immediately place vials into desiccators as you proceed. 
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This is simply a little extra insurance for accurate measurements of initial dry weight measurements of sediments in gamma tubes and for the calculation of % water. This will restrict as much as possible any moisture from getting back into the dried sediment thereby making your calculations as accurate as possible and as consistent as possible among samples.

N.B. - The initial weight of dry sediment put into the gamma tubes are measured to 4 decimal places – these measurements are later used to calculate the volume of the sediment via the height of sediment in gamma tubes etc. and ultimate corrections for activity and dating for each sample. As it takes a bit of time to prepare and weigh the dry sediment into the gamma tubes, placing the freeze-dried sediment directly into a desiccator will control for differences among the samples as a result of changes in moisture.
2. Label the plastic gamma tubes and caps. You may want to etch this information on each tube as the marker tends to fade or rub off with handling and time. Optional: you can mark off 0.5 cm intervals at the side of the tubes for about 2cm at this point. This will serve as a guide to the amount of freeze-dried sediment you are placing into each gamma tube. 
N.B. The seam near the bottom of the gamma tube is your first mark as it is 0.5 cm from the bottom of tube.
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3. Weigh each sample (vial + cap + dried sediment) that are now in the desiccators. Record the mass (using the weigh-scale in the Cumming lab- see step #4): This will be used to calculate percent water by subtracting the weight of the wet sediment that was placed in freeze-dryer (vial + cap + wet sediment). Note: the number of decimal places used for the calculation for % water is not as strict as that used for weighing the dry sediment placed into the plastic gamma tubes (e.g. 92.410% water vs. 92.4102% water). If you weighed your initial wet sediments on a weigh-scale with <4 decimal places this is fine as this initial weight is only used to calculate % water. The 4 decimal place weigh scale is used to weigh the dried sediment placed in the gamma tubes and it is this measurement that is more important for accuracy.

 4. Use the Mettler precision weigh-scale (in the Cumming lab) to weigh the sediment placed in gamma tubes. 
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This scale is generally left on at all times. If it is off, turn it on and allow it to “warm up” for at least an hour. Check the bubble to ensure that the scale is level. You need to calibrate the scale: Hold TARE bar down until it reads “cal”. Release. Wait until the number “100.0000” flashes on the screen. Push lever (on right side) towards the back. Wait until the number “100.0000” is displayed, then “cal” with “0” flashing. Move lever forward, wait until “0.0000” is displayed. 

5. Place a 50ml Ehrlenmeyer flask OR a lighter-weight plastic cup of sorts (this will hold the gamma tube) on the scale together with a gamma tube (and cap). Including the cap in this measurement will make things a bit easier/faster. Now “TARE” the weigh scale (reads “0.0000”). 
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6. Take a plastic vial containing dried sediment out of the desiccator. To eliminate clumps in the freeze-dried sediment you can use a spatula – a metal one is fine unless you plan to do contaminant/metal analysis – then use plastic. OR you can place a sheet of weighing paper on the counter. Carefully pour the contents of the plastic vial diagonally across the middle of the weighing paper. Carefully fold the weighing paper in half diagonally. Press the sediment (sandwiched between the weighing paper) in circular motions to remove any clumps. Fold a crease in weigh paper at the diagonal corners and fold over one end so sediment does not escape out the back.  Remove any macrofossils (if present). 
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7. Remove the gamma tube from the weigh scale – remove cap. You can make funnels out of weighing paper sheets ahead of time OR you can carefully fold the weighing paper in half diagonally and use this as a funnel to pour sediment into the gamma tubes. 
                                 [image: image14.jpg]


        [image: image15.jpg]



8. Tap/pour the sediment into the gamma tube. In general 1.5 – 2.0 cm height of sediment in the gamma tube is sufficient (approx. 0.5 to 1.0 gram dry sediment but varies from core to core). According to Schelske et al. (1994) you would ideally want to have 3 cm (30 mm) in the gamma tube. However, this amount is not always possible and a minimum of 1.0 cm (10mm) has been acceptable and successful. 

10. Return the rest of the dried sediment to the plastic scintillation vial by tapping on the weighing paper. This can be used for chlorophyll a analysis or for diatoms, cladocerans, chironomid analyses etc.
11. Gently tamp down to compact the sediments and eliminate air pockets. Replace cap.
12. Return gamma tube and cap to the plastic cup in the weigh scale and carefully record the weight of dry sediments in gamma tube. Make sure that all doors of the weigh scale are closed.
13. An accurate reading of the sediment height can be taken after the samples have gone through the gamma counter –after epoxy has been added. 
14. Optional: Place a septum (little circular silicone disc with a teflon side) into each gamma tube by slowly pressing it down into the gamma tube. Dating sediment using gamma spectroscopy is a non-destructive method. This septum will eliminate the epoxy from penetrating the sediment and will therefore increase the amount of recoverable sediment from the gamma tubes. You can use the flat end of a marker that is approx. the same size as the gamma tube. You will notice that air pressure builds up between the septum and the sediment so do this slowly allowing for air to escape as the septum moves down the tube. Gently press it against the sediment. 
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15. Seal the tubes with a layer of 2-Ton Epoxy (50:50 epoxy resin and polyamine hardener) with enough epoxy to completely seal the top of gamma tube – you can likely do this with ~0.25 but you can add a bit more if you like. Place cap on tube. You should do this step right away (i.e. you do not need to wait a few days). 
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16. Your samples are now ready to be put into the PEARL gamma counter queue. 

17. Let the samples sit for AT LEAST two weeks. Why do we do this? This is to ensure equilibrium between 226Ra and 214Bi prior to gamma counting. The small quantity of 222Rn produced by 226Ra decay is believed to be effectively trapped in the sediment matrix by packing sediments and sealing the sediment surface in the tube. 

READ Schelske et al. 1994. Low-background gamma counting: applications for 210Pb dating of sediments. JOPL 10: 115-128.
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