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TAPHONOMY



The paleontological study of taphonomy includes all the processes
that occur after the death of an organism and before its fossilization
in the rock.

When a plant or an animal dies, it is likely that it will not end up as a fossil. For those
that do, there are several stages that normally occur in the transition from a dead
body to a fossil.

1 Death and Decay of the soft tissues of the
plant or animal.

Necrology

2 Transport and breakage of hard tissues. Biostratinomy
3 Burial and modification of the hard

tissues. Diagenesis
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How a dead bivalve becomes a fossil. The sequence of stages between the death of the
organism and its preservation in various ways.



Decay processes

e operate from the moment of death until either the organism disappears completely, or until
it is mineralized

* If mineralization occurs early, then a great deal of detail of both hard and soft parts may be
preserved, so-called exceptional preservation

* |If mineralization occurs late, decay processes will remove or replace all soft tissues and may
also affect many of the hard tissues.

* When large animals feed on dead plant or animal tissues, the process is termed scavenging,
and when microbes, such as fungi or bacteria, transform tissues of the dead organism, the
process is termed decay.

Factors controlling Decay: Supply of Oxygen, Temperature and pH, Type of Organic Carbon

In aerobic situations, microbes break down the organic carbon of a dead animal or plant by
converting dead carbon and oxygen to carbon dioxide and water.

In anaerobic conditions, nitrate, manganese dioxide, iron oxide or sulphate ions are necessary to
allow the decay to occur.

High temperatures promote rapid decay.
Decay proceeds at normal high rates when the pH is neutral. Decay is slowed down by
conditions of unusual pH, such as those found in peat swamps, which are acidic.

Decay depends on the nature of the organic carbon, which varies from highly labile to highly
decay resistant.

Other organic carbons, termed refractories, are much less liable to break down, and these
include many plant tissues, such as cellulose.



Exceptional Preservation: Laggerstatten

« A Lagerstatte is a sedimentary deposit that exhibits extraordinary fossils with exceptional
preservation—sometimes including preserved soft tissues.

« These formations may have resulted from burial in an anoxic environment with minimal
bacteria.

» Lagerstatten span geological time from the Neoproterozoic era to the present.




Konzentrat-Lagerstdtten (concentration Lagerstdtten)

deposits with a particular "concentration" of disarticulated organic hard parts, such as a bone
bed.

contents invariably display a large degree of time averaging, as the accumulation of bones in the
absence of other sediment takes some time.

Konservat-Lagerstdtten (conservation Lagerstdtten)

deposits known for the exceptional preservation of fossilized organisms or traces.

Conservation Lagerstdtten are crucial in providing answers to important moments in the history
and evolution of life. For example, the Burgess Shale of British Columbia is associated with
the Cambrian explosion, and the Solnhofen limestone with the earliest
known bird, Archaeopteryx.
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Mineralization

The relative rates of decay and mineralization determine the kinds of tissues that may be
preserved. At minimum decay rate and with very early mineralization, highly labile muscle
tissues may be preserved. When decay has gone to a maximum, and when mineralization occurs
late, all that is left are the non-organic tissues such as shells.



Early mineralization of soft tissues may
be achieved in pyrite, phosphate or
carbonate, depending on three factors:
(i) rate of burial;

(ii) organic content; and

(iii) salinity.

Physical and chemical effects that occur
after burial, are termed diagenesis.
Early diagenetic pyritization of soft
parts is favoured by rapid burial, low
organic content and the presence of
sulphates in the sediment.

Early diagenetic phosphatization
requires a low rate of burial and a high
organic content.

Soft-part preservation in carbonates is
favoured by rapid burial in organic-rich
sediments.

At low salinity levels, siderite is
deposited, and at high salinity levels,
carbonate is laid down in the form of
calcite.

In rare cases, decay and mineralization
do not occur, when the organism is
instantly encased and preserved in a
medium such as amber or asphalt.
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ORGANIC RICH SEQUENCE
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Flow diagram summarizing the depositional controls upon the carbonate/phosphate precipitation switch.
High organic content and low rate of burial favors phosphate formation whilst high organic content with rapid
burial favors carbonate formation.
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Processes of breakage and diagenesis of

fossils.

(a) Dead organisms may be
disarticulated

(b) fragmented

(c) abraded

(d) bioeroded

(e) corroded and dissolved

(f) after burial, specimens may be
flattened by the weight of sediment
above

(g) chemical diagenesis, such as the

replacement of aragonite by calcite



Burial and Modification

Commonest physical change is flattening and this may occur soon after burial.

These forces flatten the specimen in the plane of the sedimentary bedding. The nature of flattening
depends on the strength of the specimen: the first parts to collapse are those with the thinnest skeleton
and largest cavity inside. Greater forces are required to compress more rigid parts of skeletons.
Ammonites, for example, have a wide body chamber cavity that would fill up with sand or water after the
soft body decayed. This part collapses first and, because the shell is hard, it fractures. The other
chambers are smaller, fully enclosed and hence mechanically stronger: they collapse later.

Plant fossils such as logs are usually roughly circular in cross-section, and they flatten to a more ovoid
cross-section after burial. The woody tissues are flexible and they generally do not fracture, but simply
distort.

These are examples of diagenesis, and they may occur early, very soon after burial, or thousands or
millions of years later, as a result of the passage of chemicals in solution through rocks containing fossils.
Other examples of late diagenesis include various kinds of deformation by metamorphic and tectonic
processes, often millions of years after burial.

The calcium carbonate in shells occurs in four forms: a. aragonite, b. calcite (in two varieties: high
magnesium (Mg) calcite, and low Mg calcite), and c. combinations of aragonite + calcite.

The commonest diagenetic process is the conversion of aragonite to calcite.

After burial, pore fluids within the sediment may be undersaturated in CaCO,, and the aragonite
dissolves completely, leaving a void representing the original shell shape.

Later, pore fluids that are supersaturated in CaCO, allow calcite to crystallize within the void, thus
producing a perfect replica of the original shell. This process of replacement of aragonite by calcite
occurs commonly, and may be detected by the change of the crystalline structure of the shell.

The regular layers of aragonite needles have given way to large irregular calcite crystals (sparry calcite) or
tiny irregular calcite crystals (micrite).



