From Emily’s independent study – May, 2006

Thin Sections: 

Most of the lamination stratigraphy in the Linné cores is so thin that it is best seen in thin section.  For this process, cores had to be sub-sampled using aluminum box trays (2 cm x 18 cm x 0.7 cm).  Approximately 10-20 holes (5 mm in diameter) were punched into the bottom of each tray for subsequent epoxy impregnation.  The box samples were then gently pressed into the sediment along the center-line of each core.  Most of the cores have varying amounts of doming as a result of drag along the core tube wall during the coring process.  Samples were taken in the center of the cores in order to minimize this deformation.  After the box was pressed into the sediment, a cheese-cutter-like tool 3cm wide was drawn underneath the tray allowing the wire to cut the sediment.  When overlap was required, a slab was either taken from the center of the archive half of the core, or the sections were taken down the middle. 


The freeze-drying technique (Lotter & Lemcke, 1999) was used to make thin sections of each core for its entire length.  The sub samples in the aluminum trays (2 cm x 18 cm x 0.7) were used for this process.    The tray of slab samples were first shock frozen in liquid nitrogen by placing the slab in a shallow tray and moving it incrementally deeper, to minimize cracking.  After each slab was submerged in approximately 15 cm of liquid nitrogen for 1 to 5 minutes, they were moved to the freeze dryer.  They remained in the freeze dryer under a vacuum for about 42 hours to ensure complete sublimation of the interstitial water.  Dried slabs were placed in aluminum trays on top of thin (1 mm thick) plastic strips for epoxy impregnation.  Spurr Low Viscosity resin was used with ratios of Vinylcyclohexene dioxide (VDC), Diglycidyl ether of polypropleneglycol (DER), Nonenyl succinic anhydre (NSA), Dimethylaminoethanol (DMAE) prescribed by Pierre Francus (UMass procedure).  This resin was carefully poured into the trays, but not directly on top of the slab allowing it to soak up through the bottom replacing the air escaping through the top.  Resin was added slowly until it just reached the tops of the slabs and more resin was added to maintain that level as it was absorbed by the sediment.  The trays full of resin were left under low-pressure vacuum (100mg / 4” Hg) for about 24 hours to remove air pockets.  Once the slabs appeared completely saturated they were submerged in resin and cured in an oven for 24 hours at 50-60°C (UMass procedure.)


Cured slabs were cut with a trim saw to 6 cm x 2cm at 30° angles for overlap.  The samples were placed on slides, ground to approximately 100 microns thick, and polished to 600 grit.  Each thin section was labeled with an up arrow, the site number, and core number taken from that site, followed by a letter assigned to the sub sampled slabs alphabetically from the top, and since each slab was cut into three pieces for mounting to the slide, the last number in the label referred to the slide’s place from the top of the section.  For example C2-A1 is the top-most thin section from the second core taken from cite C (figure 4.2.1).
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Figure 4.2.1.  Labeling system of sub-samples.  Core location, core number, sub sample set, sub sample number.
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