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XRF data suggests a correlation in elements that reflect changing mineralogy 
across the boundary between the Norphlet Formation and the Louann Salt. 
Decreasing concentrations of silicon, iron, aluminum, and potassium and an 
increasing concentration of chlorine are evidence of a transition in depositional 
systems  from terrigenous clastics to evaporites.

XRD data displays exact changing mineralogy. Greater depths 
exhibit large amounts of halite, while shallower depths contain 
oxides like hematite and sulfides like pyrite. Middle range of 
depth samples contain clay minerals like montmorillonite and 
hectorite. Calcite and quartz are consistent across all XRD 
analyses.

The Gulf of Mexico is a highly prolific hydrocarbon basin that has proven in its short existence to be a major world 
producer of petroleum. This is in part due to the movement of the Louann Salt throughout the region, creating 
large-scale structural traps due to salt diapirs and domes. This salt body also contains suture zones of additional 
bodies of evaporites that have yet to be traced across the region. Although extensive, little information is known 
about geochemistry of the Louann Salt, the overlying Norphlet Formation, or of the sutured evaporites. When 
drilling into these unknown bodies, there is a chance of an over-pressurized formation. To help mitigate risk, 
detaileddetailed studies of the formations are needed to first create a geochemical database of the evaporite bodies, and 
second correlate these bodies across the region. Also, timing of movement and diagenesis of the formation due 
to reactions with subsurface waters may be determined by measuring the trace elements within the evaporites, 
which can help recreate subsurface history of the basin and chemical composition of past fluids.
This study specifically will help start the database of geochemical analyses of the upper contact and describe the 
changes in the depositional environment between the Louann Salt and the Norphlet Formation. A combination of 
x-ray fluorescence (XRF) and X-ray diffraction (XRD) were used to determine mineralogy and element 
geochemistry of the top of the Louann Salt through the base of the Norphlet Formation using well cuttings from 
the Puma-5 well. Results indicate that the formations are primarily shale (Norphlet base) and halite (Louann), with 
trace amounts of other elements throughout. K-salts are common, along with inclusions of clay minerals and 
carbonatescarbonates throughout. There is a gradational area, where salt inclusions are found within the Norphlet 
Formation.
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24 samples were selected from the Puma-5 well in the Gulf of Mexico over 30-foot increments spanning the 
contact of the Norphlet Formation and the Louann Salt. Sample preparation began by grinding each selection by 
hand in a mortar and pestle, then passing it through a 250-micron sieve. This allowed all minerals, regardless of 
hardness, to be included. After sieving, each sample was loaded into XRF cups lined with film, packed with cotton, 
and sealed.
OfOf the 24 samples, four were selected based on apparent differing lithologies to analyze with XRD. To prepare 
them for XRD, two grams of sample were weighed out and combined with 0.5 grams of ground corundum which 
would serve as a point of comparison from its ratio of the whole sample. Once mixed with the corundum, the XRD 
samples were passed through a ball mill with agate beads and isopropyl alcohol to create a slurry. The target grain 
size after this process was between three and four microns. The slurry samples were then dried overnight in an 
oven. Once dry, the samples were shaken in a test tube with scintillating beads and 0.5 - one milliliter of hexane 
toto form spheres. Once the hexane evaporated, the sample was again sieved at 250 microns. Finally, the samples 
were placed into a side-loading dish and run through the into the XRD.

The Norphlet Formation typically overlies the Pine Hill member of the Louann Salt conformably as a 
predominantly continental clastic deposit. The Norphlet can exhibit four different lithofacies: a discontinuous 
basal shale, conglomerate sandstone, red beds, and an upper quartzose sandstone. These can represent 
marginal marine, alluvial fan, alluvial plain, fluvial, eolian, and marine shoreface depositional environments. 
TheThe Louann Salt consists primarily of silty, sandy, massive halite with intercalated anhydrite. The thickness of the 
Louann varies across its distribution controlled primarily by paleotopography. Thicker depositions generally 
occurred in basins associated with subsidence and is generally thin or not present at higher elevations. The 
Louann Salt has been interpreted as being deposited as the result of intermittent ponding and evaporation in 
areas of initial subsidence related to early rifting and the initiation of the formation of the Gulf of Mexico basin.
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