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Earth and Planetary Sciences/EPSC334
Laboratory 1: MATERIALS and METHODS of PRESERVATION 

Question 1.

"UNALTERED REMAINS"

Examine the following bone fragments and teeth, preserved essentially unchanged.

What is their composition (1a)?

Does it tend to change during diagenesis (1b)? 
Question 2.

"UNALTERED REMAINS"

Sketch any one of the bone fragments, with a scale bar (2a). 

Compare the teeth to the unaltered bones.

The teeth of an organism are generally more resistant than its bones. What property of the bone structure makes it more susceptible than a tooth to permineralization? Explain how this property influences the likelihood of physical and chemical alteration (2b).

Questions 3a, 3b.

Permineralization

Is specimen PT0438 permineralized, or is it nearly unaltered (3a)?

How would you expect the weight of permineralized bone to compare with that of fresh bone (before any decay), or dry bone that has not been reinforced with mineral matter (3b)?

Questions 3c, 3d.

Permineralization

Silicified wood is wood tissue that has been completely impregnated with colloidal silica (i.e. a gel-like form of SiO2) that has solidified in the form of chert. 

Examine the polished slabs of silicified wood. 

Does silica appear to have filled all the original porosity (3c)? What might account for the differences in colour among the specimens (3d)?

Questions 4a, 4b

Carbonization

Compare the "grain size" of specimens PT0449 and PT0450 which both contain fossil plant remains. Which one is coarser (feels "grittier") (4a)?

Should a coarser-grained matrix generally preserve more or less detail than a finer-grained one (4b)? Explain your answer.

Observation only
This is anthracite, the highest "metamorphic" grade of coal.  It is a very pure form of carbon. Some specimens, when broken, still preserve the outline of plant fossils.

Question 5.

Carbonization and compaction

Examine the defomed (partly flattened) fossil of a branch. It is filled with sandstone. In which order do you think the following processes took place: sand consolidating into a sandstone, hollowing out of the branch, carbonization, sand filling, and flattening of the branch (5)? A sketch might be useful.

Note: different answers are possible, if they are logical. Say a few words about the agent/process operating at each step.  Where do you think each step is happening: at the Earth's surface, or during shallow or deep burial, or once  the sediment has turned to a solid rock?

Questions 6a, 6b.

Replacement

Examine these specimens of silicified corals. Has silica occluded all the porosity (open space) in the hard parts as it did in silicified wood seen in Question 3? (6a)

How could a delicate fossil like PT0455 be removed intact from the rock in which it had become fossilized (6b)?

Question 7.

Replacement

Note that the silica replacing fossils is more resistant to weathering than the shale or limestone (CaCO3) that originally encased the fossil. 

Corrosion by slightly acidic solutions (e.g., rain) and mechanical abrasion often cause the fossil to stand out in relief. Is this what you would expect from the properties of chert and CaCO3 ?

If you are not familiar with these minerals, try the following tests. Scratch a crystal of calcite (CaCO3) with a piece of chert (microcrystalline SiO2) to compare their relative hardness. Squirt dilute HCl on calcite and note its effervescence (loss of CO2) as the mineral dissolves. Does the chert react similarly?

DO NOT TRY THESE TESTS ON THE FOSSIL SPECIMENS!

Question 8.

Replacement

List examples of five (5) minerals that replace the hard parts of fossils in the collection. Give the mineral name (as listed on the labels) and matching specimen number, and look up their chemical composition.

Questions 9a, 9b, 9c: Molds and Casts

Remember! A mold is like a negative, and a cast, a positive of the original body parts.

Examine the models labelled internal and external casts and the mold of the exterior of a bivalve shell. Compare them to the original shell.

What features (e.g. radial ribs, concentric lines, dimple at narrow base of shell) can you find only on the external surface (9a)? Those found  the internal surface? (9b)?

How would the mold of the interior of the shell differ from the mold of the exterior of the shell (9c)?… from the cast of the interior? (Hint: describe them as concave or convex outward and use the features named above.)
Questions 10a, 10b, 10c.

Molds and Casts

Examine the fossil specimens of gastropod. Identify by number the unaltered shell and the mold. Is this an internal or external mold (10a)? 

What type of information originally present in (or on) the gastropod shells is not preserved on the molds (10b)? 

How was that information lost on the mold (10c)?

Questions 11a, 11b.

Ichnofossils (trace fossils)

Find the trace most likely to have been produced by a crawling, segmented organism (think of a caterpillar).

Is this trace more or less an external cast or a mold of part of the original organism (11a)?

How did this structure come to stand out from the sediment after it consolidated into a rock (11b)? (Hint: are you looking at the underside or the top surface of a sedimentary bed?)
Questions 12a, 12b.

Pseudofossils

Examine the following pseudofossils. 

Select and sketch two specimens (with a scale bar and the specimen  numbers) that you would be most likely to mistake for a trace of former life (12a).
Identify one attribute of each of these two specimens which might evoke the presence of a former organism (12b).

