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Authigenic minerals of the eastern 
Trinidad shelf and slope 
 
PRIMARY OBJECTIVE: 
 
This study hopes to document the suite of 
authigenic minerals present in cores and 
samples taken from offshore Trinidad in order 
to relate the occurrence of these minerals to 
sea level fluctuations and the dominant 
biogeochemical processes occurring in order 
to better understand the nature of past 
environments in the region.  No study in the 
literature has presented a shelf to deep basin 
study of the distribution of authigenic 
minerals.  This study will be the first that the 
author is aware of which will attempt to 
document the changes in chemistry, microbial 
populations, and early diagenetic processes 
occurring in such a unique setting. 

 
PROPOSAL: 
 
Authigenic minerals are found throughout the worldwide modern and historic 
stratigraphic record.  They commonly form at the seafloor as a result of 
biogeochemical processes.  Some authigenic mineral concentrations such as 
ooidal ironstones are believed to have no modern analogue and even those 
minerals which have been recorded in both the historic past and modern records 
often show a much reduced modern extent (i.e., dolomite and bedded barite). 
 
The eastern offshore area of Trinidad contains a vast array of authigenic 
minerals in the near surface sediments.  Goethite-rich ooids and verdine 



sediment facies are found in close association along the continental shelf break.  
In addition, authigenic minerals such as anhydrite, carbonates, and pyrite are 
found in abundance around deepwater areas of hydrocarbon seepage.  Large 
spherulites of anhydrite are found in mud volcano sediments and sediment 
waves in the eastern offshore area.  Carbonate cements are common in mud 
volcano sediments and in thin section appear to have a microbial origin (Folk, 
personal communication). Although it is suggested that both barite and dolomite 
are likely present in the modern seafloor sediments of the region, this needs to 
be looked at in detail through X-ray diffraction analyses. 
 
The Trinidad region is home to one of the largest river and shoreline deltaic 
systems in the world, the Orinoco.  However, little recent study of the modern 
shallow sediments has been done. Historically, Van Andel and Postma (1954) 
documented the distribution of sediments and minerals on the Trinidad and 
Venezuelan shelves but did little in the way of analyses of authigenic mineral 
origins.   
 
Pyrite, common in marine environments, can be used to infer redox conditions in 
anoxic sediments, where H2S created by the reduction of sulfate reacts with the 
metals in clays to form iron sulfides.  Pyrite is commonly found in sediments 
above mud volcanoes and in tests of forams. While the origin of pyrite is well 
understood, the origin of dolomite remains controversial.  Recently, a new theory 
on a biogeochemical origin of dolomite has offered a viable solution (Wright, 
2000).  Marine waters typically have high concentrations of sulfate, which inhibits 
the precipitation of dolomite.  In anoxic sediments in the deep marine setting, 
such as those of offshore Trinidad, sulfate is used up by sulfate reducing bacteria 
near the water-sediment interface.  Sulfate reduction will increase the alkalinity 
and enhance the possibility of dolomite precipitation. Dolomite is commonly 
found in ancient deep-sea sediments.  The deep sea, suboxic, setting of offshore 
Trinidad enhances the possibility that dolomite may have formed in the study 
area.  Some authors have also suggested links between sea level fluctuation and 
authigenic mineral formation (Taylor and Macquaker, 2000) creating the 
possibility of a template for understanding sea level changes through 
documentation of associated authigenic mineral assemblages. 
 
The study proposed herein will attempt to document the changes in chemistry, 
microbial populations, and early diagenesis occurring in shallow marine 
sediments in offshore Trinidad.  The study will focus on analyses of over 130 
drop cores collected throughout a region covered by 3D seismic data.  These 
seismic data enable pinpoint accuracy location of the drop core.  X-ray diffraction 
and SEM analyses will be used to document the mineral distribution and examine 
the possibility of bacterial formation of these authigenic mineral suites.   Isotopic 
analyses of fauna abundances in biostratigraphic data provided by industry will 
enable links between relative fluctuations in sea level and mineral assemblage 
formations.  In addition, SEM analyses will assist in assessment of the possible 
bacterial origin for some of these authigenic suites. 
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