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influence of native newfoundland sea cucumber  
cucumaria frondosa on sediment mineralogy and texture
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The orange-footed sea cucumber, Cucumaria frondosa, 
is the most commonly occurring sea cucumber along the 
northeastern coast of the North Atlantic ocean. C. frondosa 
is abundant in benthic environments, and may be either 
a suspension feeder or deposit feeder. In both cases the 
sea cumbers ingest mineral grains (either suspended or 
sedimented). C. frondosa was chosen for study because 
of its propensity to process large volumes of sediment 
in the course of its feeding activities. sea cucumbers as 
indiscriminate filter-feeders will ingest any small particles 
in the water column. Whether they are grain-selective 
deposit feeders has not been determined. The process of 
digestion has the potential to affect organic and inorganic 
materials. The conditions in the guts of organisms that are 
considered conducive to breakdown of both mineral grains 
and organic matter are: low pH in the foregut; high pH in 
the hindgut; low oxygen content, abundant microbes and 
enzymes. to-date no studies have been carried out on the 
effects of digestion on carbonate-rich materials. Carbonate 
minerals are strongly affected by (1) low pH, which causes 
dissolution; and (2) high pH, which encourages precipitation 
of carbonate phases. This study has two areas of focus: (1) 
the examination of mineral grains before and after ingestion 
to study the effects of pH fluctuations on dissolution of 
carbonate grains- in the form of surface etching of grains 
present in fecal material; (2) mineralogical study of digested 
carbonate minerals with high magnesium content (high Mg 
calcite from a coralline alga Lithothamnia glaciale, ingested 
by the animal from an artificially induced suspension of 
clay-grade ground alga) which has the potential to produce 
dolomite in the guts of organisms. examination of fecal 
material for dolomite and changes in crystallinity and surface 
texture was undertaken using X-Ray diffraction, scanning 
electron Microscopy, and Fourier transform Infrared 
spectroscopy. Preliminary results reveal the dissolution 
of carbonate as weathering observed on L. glaciale’s outer 
surfaces post digestion by the animals and the formation of 
small (1 micron) rhombohedral carbonate crystals evident 
on channel openings.
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