
GLY3603C: Geobiology

Discussion: Problems in Taphonomic Research

Determining Assemblage Types: A Test for Fidelity


A. Fürsich's assemblage types (see figure):

(1) biocoenosis – a complete life assemblage

· lagerstatten preservation



(2) thanatocoenosis – an incomplete life assemblage (info missing but not added)



(3) taphocoenosis – a death assemblage (info missing & info added)



1. Transported assemblage



2. Time-Averaged assemblage



Differences among the 3 assemblage types; what information each provides.


B. How do you distinguish among the 3?

· Exercise involving Hamilton Group fossil assemblage.

Thought Exercise: 

Part I.  Distinguishing Between Life vs. Death Assemblages


Alternative hypotheses:



1. Death -- Transported assemblage (i.e., type of taphocoenosis)



2. Death -- Time-Averaged assemblage (i.e., type of taphocoenosis)



3. Life assemblage (i.e., biocoenosis or thanatocoenosis)


Predictions for each alternative:



- consider the following factors:




a. quality of fossil preservation





- factors such as degree of fragmentation, articulation/disarticulation 





ratio, corassion (degree of physical and biological destruction), 





skeletal mineralogies preserved and in which mode, etc.





- be as specific as possible




b. bioclast fabrics: orientation (hydrodynamically stable orientations), 




sorting, life position




c. associated sedimentologic characteristics

* List these on the board as "Biostratinomic Aspects to Consider"; then have students compile a list on the board; have these typed up.

Part II.  Case Study: Unusual Hardpart Preservation in Hamilton Gp. Limestone


I. Introduction



(1) brief overview of Hamilton Gp. geology, age, basin reconstruction, etc.



(2) use few slides for this


II. Types of Lithologic and Preservational Features



(1) run through slides



(2) lithology found in

(3) include: aragonitic molluscs as recrystallized calcite, preservation of delicate fossils, trilobite clusters, fossils in unusual orientation, etc.


III. Questions to be Asked

(1) Is this a life or death assemblage?  If this is a death assemblage, which type?




- how would you test this?

(2) What sedimentologic (transport and/or depositional) conditions prevailed to yield such preservation?




- what mechanism or scenario would you propose?




Note: If group doesn't come up with a scenario, propose the smothered 



bottom, storm tempestite model.



(3) How you go about testing your scenario(s)?  If more than one proposed, 



how would you distinguish between the alternatives?




- you must consider temporal and spatial variations (i.e., sedimentologic 




and stratigraphic considerations)


IV. Summary -- if time permits



- review the accepted interpretation of this type of assemblage
List on the board the following categories for consideration:


(1) biostratinomic aspects:



- fragmentation



- disarticulation/articulation ratio



- abrasion



- bioerosion



- decay



- mineral dissolution (calcite, aragonite, silica)



- mineralization: pyrite



- orientation



- sorting



- other transport indicators



- life positions


(2) associated sedimentologic / stratigraphic features:



- grain size



- bedding / laminations



- other sedimentary structures



- rock color


(3) paleoecologic characteristics



- types of trace fossils



- community structure
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