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Abstract

From a suite of Keokuk geodes collected in Hamilton, Illinois, we selected a single geode for a detailed micro- mineralogical study. Keokuk geodes are
specific to the dolomitic beds of the lower Warsaw unit in the Keokuk Formation. This sedimentary marine deposit is a consequence of a regressing
epicontinental sea during the Mississippian period. Optical microscopy and scanning electron microscopy revealed a surprisingly complex network of
elaborate intergrowths linking multiple generations of minerals which exhibit a wide array of crystal habits. This geode has a chalcedony shell as well as
quartz and calcite euhedra, typical of geodes from this locality. Platy hexagonal kaolinite crystals are littered throughout the geode on and in quartz,
calcite, and siderite. Kaolinite included calcite exhibits several habits including flow structures with ripple marks, a stair-stepped box texture, and
euhedral crystals. Manganese carbonate micro-spheres grew from micro-drusy quartz and exhibit a variable Fe and Mn composition corresponding to the
rhodocrosite- siderite series. Siderite appears as hallow spheres, about 5-10 microns in diameter, with growth rims indicating multiple phases with varying
iron concentrations. Siderite also coats calcite euhedra with a multi-layered crust a few microns thick. Micro-crystals of acicular siderite grow from edges
of kaolinite grains that settled atop the siderite-coated calcite. Most unusually, siderite appears as a box-like rectangular-to-rhombic lattice with a sub-
botryoidal texture and incorporates the larger siderite spheres. This unique microstructure creates a ‘framework’ resulting from the systematic
replacement of calcite along cleavage planes. The subsequent dissolution of calcite leaves the framework exposed to oxidation, resulting in the iron oxide
goethite. Organics are also present in the form of 50-100 micron bitumen particles which host microcrystals of K and Na salts. Several additional minerals
have been tentatively identified including: ponite, pyrite, sylvite, hollandite, feldspar, barite, and an unidentified REE carbonate. The mineralogy of this
geode offers a microcosm illustrating the complex geologic process of secondary mineralization that occurs during the lithification and diagenesis of
sedimentary beds.
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Observations
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taining Cr, Ni, and Mo and a REE-carbonate. The mineralogy of this geode offers a mi- Rhodochrosite-Siderite Series Rhodochrosite o toth htdechicatit
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Concentric Layers of calcite grow aroand  During early diagenesis, silica roplace-  In what Is described as “acid weather-  Metooric waters fill the cavity and
a nuclews and incorporate nos-carhan ment bogins at the outer ed; ing’, hydrothermal flukds traveding provide the salution for which crystals
ate material which Increases In concen- N " ® through the grode dissobve the inner grow from the chalcedony shell, thus
tration away from the center, essentially  with chalcedony and creating a distinct  calcite core leaving the more resistant  forming the crystal lined ch
lending into the host rock. chalcodomy shell, Simultancoml; afica material intact including the defines a grode. During this phose of
@l - chalcedony shell and quartz euhedra.  diagenesis, changes In temperature
ony sphesical 1 and depth as well as chamical changes
dotritus within the calcite concrotion. In the solution influence the procipits-
tan of mbnorals inside the geode.

Figure 8;

A) Quartz euhedra clus-
ter with kaolinite and a
calcite euhedra

B) Quartz with kaolinite
inclusions

C) Calcite euhedra ex-
hibits a pitted like tex-
ture from the kaolinite
inclusions.
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