
Madeline Weigner '09 and Sarah Motti '10
Advisers: H. Allen Curran, Bosiljka Glumac, and Sara Pruss

Department of Geosciences, Smith College

                                     Spongiform Texture in Bahamian Carbonate Rocks:

        Origin by Trapping and Cementation of Carbonate Sand Around Dune Vegetation

INTRODUCTION

 The islands of the Bahamas are capped 
by carbonate rocks most commonly origi-
nating from wind-blown sands that built 
dunes. When lithified, these sands form 
rock called eolianite. In most cases, eolian-
ites are thinly bedded (Fig. 1) with fine, 
well-sorted grains. However, some eolian-
ite layers (Fig. 1) have a porous and disorganized structure that we term spongiform texture. In addition to high porosity, rocks with this texture are 
weakly cemented and characterized by well-defined holes and grains with a variety of shapes, sizes, and sorting. Vegetation in Bahamian coastal zones 
serves to baffle wind-blown sand that is deposited around trunks, stems, and roots. After lithification, the plant material decomposes, creating molds 
and producing this unique spongiform texture. 

METHODS & OBJECTIVES

 This project focused on the formation of spongiform texture observed in Holocene eolianites (young rocks, less than 6,000 years old) on Cat Island, 
Bahamas. Prominent spongiform layers from Alligator Point and the south coast of Cat Island were studied and samples collected. These samples were 
processed in the lab, and thin sections were made for detailed microscopic examination of grain types, cement, internal microstructures, and porosity. 
The primary objective of this project was to characterize spongiform texture in more detail in order to better understand its origins.

RESULTS, INTERPRETATIONS & IMPLICATIONS 
 •• Sand grain type and size vary depending on lo-
cation of outcrop and sediment source. Composi-
tion ranges from mostly ooids to skeletal frag-
ments (gastropods, foraminifera, etc), with 
medium to poor sorting. Differences could be due 
to varying energy levels. 
 • Carbonate cement is typically equant in crystal 
shape and meteoric (precipitation from fresh 
water) in origin, indicating that lithification oc-
curred after sand was deposited around dune 
vegetation.
 • Cementation of grains (meniscus pattern) is 

minimal for all locations, however some samples are distinctly better lith-
ified than others; South Coast samples (including the trunk mold) are far 
more friable than those collected from Alligator Point. 
 • There is no visible structure or layering within an individual sample. 
Outcrops at the South Coast locality displayed layers of depostion, with 
some containing evidence of loading or slumping deformation (Fig. 1).
 •  The characteristics listed above are typical of spongiform texture in the 
rocks of Cat Island. This distinctive texture is likely to be widespread in 
rocks throughout the Bahamas and beyond, and it can be used as an indi-
cator of wind deposition in vegetated coastal areas.  
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Figure 1: Outcrop along the South Coast of Cat Island, Bahamas; samples 3, 4, and 5 were collected here. Distinct bedding is present in 
the lower part of the outcrop, deformed beds are in the middle part, and trunk molds are common and well developed in the upper part.  

Figure 4: The root stucture of a modern silver thatch palm (Coccothrinax argentata) and 
the underlying protosol will likely be lithified to eolianite with spongiform texture. 

Sample 1: From Hanna Bay Member eolianite outcrop on Pigeon Cay; 
young rock surrounded by some dune vegetation and loose sand. Rela-
tively well cemented, with mostly fine, ooid grains. 

Sample 2: From Alligator Point, near Conch Point. Trunk molds are present at this site, and eolianite grains are mostly larger ooids, with almost a com-
plete absence of skeletal fragments.  

Figure 2: Dune displaying modern vegetation; 
the silver thatch palm (Coccothrinax argentata) 
is common, with fallen fronds and intricate 
root structures. In the lower left corner of the 
photo is an ancient, lithified dune. 

Sample 3: This sample displays well-formed spongiform texture; the rock is 
weakly cemented and highly porous; individual grains from this eolianite 
are medium sized and consist of a mixture of ooids and skeletal fragments. 

Sample 4: The prominent deformed zone within the South Coast outcrop; 
the sample shows no internal microstructure; grains are medium sized, and 
composed mostly of skeletal fragments. 

Sample 5: This spongiform sample is from a rind that formed around a tree trunk, probably that of a palm. It is extremely friable, with little cement, and 
consists almost completely of large skeletal fragments.

Figure 3: Aerial view maps showing locations of the Bahama Archipelago, Cat Island, and the specific areas of study for this project. Asterisks indicates 
sample sites. (Images from GoogleEarth) 
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