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Abstract 
 
The Cretaceous-aged Ferron Sandstone Member (Mancos Shale Formation) comprises a series of fluvial and deltaic sequences 
deposited as part of the Notom Delta complex, south-central Utah. Although a significant proportion of the deltaic successions are 
mudstone-dominated, these fine-grained lithologies have received little attention compared to the coarser grained lithologies. In this 
study, a better understanding of the mudstone lithologies is attempted using whole-rock geochemical data. Specifically, to determine 
the efficacy of chemostratigraphy to these predominantly pro-delta to shoreface/delta front sequences, and secondly to better 
understand their relationship to overlying fluvial mudstones within Ferron Sandstone Member. 
 
Chemostratigraphic analysis was carried out on approximately 210 silty-mudstone field samples collected from eight sections and 
sampled at approximately 6m intervals. Whole-rock inorganic geochemical data were acquired for all samples using inductively 
coupled plasma - Optical emission spectrometry (ICP-OES) and inductively coupled plasma - mass spectrometry (ICP-MS). By 
combining these two analytical methods, a total of 50 elements are determined for each sample. 
 
In this study it is demonstrated that within pro-delta to shoreface/delta front sequences of the Ferron Sandstone Member a number of 
"chemostratigraphic units” can be recognized and correlated between the analysed sections, based on changes in K/Rb, Mg/Al and Ti/Nb 
ratio values. The geological factors controlling the geochemical variations within each chemostratigraphic unit are thought to be a complex 
mixture of changing provenance, changing clay mineral species and periodic volcanogenic influences. Additionally, the inorganic 
geochemical signature of mudstone samples from fluvial sequences shows a significant difference to that seen from mudstone samples 
analysed from shoreface/delta front sequences, implying that mudstones in the two settings were potentially derived from different 
provenances. 
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Comparisons between the resulting chemostratigraphic correlation and detailed sequence stratigraphic correlations show that 
mudstone-based chemostratigraphy is a potent correlation tool in shoreface/deltaic settings. The methods applied here within the 
Mancos Shale Formation can be readily applied to fluvial-deltaic sequences of any age, in any basin, including petroleum basins, 
where outcrop studies cannot be applied.  
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ABSTRACT 

The Cretaceous-aged Ferron Sandstone Member (Mancos Shale For
mation) comprises a series of fluvial and deltaic sequences deposited as 
part of the Notom Delta complex, south central Utah. Although a signifi
cant proportion of the deltaic successions are mudstone-dominated, 
these fine grained lithologies have received little attention compared to 
the coarser grained lithologies. In this study, a better understanding of 
the mudstone lithologies is attempted using whole-rock geochemical 
data. Specifically, to determine the efficacy of chemostratigraphy to 
these predominantly pro-delta to shoreface sequences, and secondly to 
better understand their relationship to overlying fluvial mudstones 
within Ferron Sandstone Member. 

Chemostratigraphic analysis was carried out on approximately 210 
silty-mudstone field samples collected from eight sections and sampled 
at approximately 6m intervals. Whole-rock inorganic geochemical data 
were acquire for all samples analyzed using inductively coupled plasma 
- optical emission spectrometry (ICP-OES) and inductively coupled 
plasma - mass spectrometry (ICP-MS). By combining these two analytical 
methods, a total of 50 elements are determined for each sample. 

In this study it is demonstrated that within pro-delta to shoreface se
quences of the Ferron Sandstone Member a number of "chemostrati
graphic units" can be recognized and corrected between the analyzed 
sections, based on changes in K20/Rb, MgO/AI203 and Ti02/Nb ratio 
values. The geological factors controlling the geochemical variations 
within each chemostratigraphic unit are thought to be a complex mix
ture of changing provenance, changing clay mineral species and peri
odic volcanogenic influences. Additionally, the inorganic geochemical 
signature of mudstone samples from fluvial sequences shows a signifi
cant difference to that seen from mudstone samples analyzed from 
shoreface and pro-delta sequences. 

Comparisons between the resulting chemostratigraphic correlation 
and detailed sequence stratigraphic correlations show that mudstone
based chemostratigraphy is a potent correlation tool in pro-delta set
tings. The methods applied here to the Mancos Shale Formation can be 
readily applied to pro-delta settings of any age, in any basin, including 
petroleum basins, where outcrop studies cannot be applied. 
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The photograph (above) shows an approximately 40m 
thick section from "Section 2'; where deltaic sequenc
es are overlain by fluvial sandstones. The blue arrow 
on the photograph, matches to the same interval cap
tured on Section 2 
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An example of fluvial mudstone and coaly facies 
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An example of prodelta mudstone facies 
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PROJECT RATIONALE 

Is chemostratigraphy a viable characterization and corre
lation technique for silty-mudstone facies within fluvio-delta
ic sequences? 

Extensive studies of the Ferron Sandstone Member (Notom 
Delta complex) ofthe Mancos Formation have provided a detailed 
sequence stratigraphic correlation, with many of the correlations 
being clearly visible in outcrop. Selected sections within this corre
lation framework have been sampled for whole-rock geochemical 
analyses, with the specific aim of determining whether: 

~ Whole-rock geochemical data can be used to differentiate 
mudstones deposited in fluvial setting from mudstones de
posited in marine shoreface to prodelta settings? 

~ Changes in sediment provenance, paleoclimate, facies 
and redox conditions exert influences on the whole-rock 
geochemistry in deltaic systems? An can these changes be 
modelled? 

~ Provenance change in deltaic mudstones be used to de
termine the amount of fine-grained sediment contributed 
from fluvial systems verses fine-grained sediment derived 
from long shore drift processes? 

CH EMOSTRATIGRAPHY 

Chemostratigraphy is a methodology that involves the use of 
major and trace element geochemistry for the characterization 
and correlation of strata. As such, it provides a method of correla
tion that is independent of other, more traditional, stratigraphic 
tools. Data for 10 major elements, 23 trace elements and 14 rare 
earth elements are acquired using ICP-OES and MS (inductively
coupled plasma - optical emission spectrometry and mass spec
trometry) following a Li-metaborate fusion preparation. The 
sample preparation and analytical procedures used in this study 
are the same as those detailed in Pearce et al. (1999) and Jarvis and 
Jarvis (1995) . 








