
The Composition of Calcite in Fossil Bivalve Mollusk Shells

Objective

To determine the chemical composition of 
Cretaceous aged fossils and determine if the 
composition effected the grade of preservation 

Introduction

The Navesink Formation is a Cretaceous aged 
marine deposit, rich with iron rich sediment and 
an abundance of marine macrofossils. These 
fossils, found in Monmouth Country, NJ, are 
relics of a previous marine shelf environment.  
Such fossils consists of several mollusks 
(Exogyra Costata, Pycnodonte Convexa, 
Agerostrea Mesentrica and Belemnitella
Americana), and a brachiopod (Choristothyris
Plicata), that are the focus of this study. 

Materials and Methods

Carbonate Peels were the main method of 
analysis, where ten samples of each fossil 
species was procured from Poricy Park Fossil 
Bed (Middletown Township, NJ). The sides of 
these samples were then sawed, etched with 
1.5% hydrochloric acid and polished  with 
carbonate powder to be used for the carbonate 
peels. The stains used were a combination of 
Potassium Ferricyanide and Alizarin Red S 
dissolved in 0.5% HCl. Alizarin Red S  stained 
pink or red when in the presence of calcite or 
aragonite and no color change would occur if 
the sample was made of dolomite, whilst the 
Ferricyanide turns Prussian blue in the presence 
of  iron. 
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Results and Discussion
The carbonate peels of the Agerostrea Mesentrica

displayed stains that were exclusively pink in color, 

meaning they were composed entirely of calcite, or 

aragonite with no obvious layering; the same was 

found in Choristothyris Plicata as well with some 

ferrous calcite boarding the exterior, likely due to 

reminiscent sediment.  The Exogyra Costata samples 

had alternating  ferrous and non ferrous calcite  which 

displayed  composite prismatic morphology, whilst the 

Pycnodonte Convexa samples had simple prismatic 

morphology as along with varying thicknesses of 

alternating ferrous and non ferrous calcite. The 

morphology of these fossils provide some insight into 

how these particular fossils were able to maintain this 

higher grade of preservation than other  fossil sites. 

Further staining with titanium yellow would be 

required to determine magnesium composition. 
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Figure #1: Shows the samples (left) and carbonate peels (right)  of 
Agerostrea (top) and Choristothyris (bottom) under a microscope

Figure #2: Shows the samples(middle) and carbonate peels 
(right) Exogyra (top) and Pycnodonte (bottom)  under a 
microscope 




