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The Sheep Pass Formation is being developed 
as a high elevation record of climate change 
during a greenhouse interval. Understanding 
how magnetic remanence is preserved in these 
lacustrine carbonates will be critical for 
developing a reliable magnetic chronology for 
this unit. 

INTRODUCTION & BACKGROUND

OBJECTIVES

• Gain insight into the acquisition of magnetic remanence in 
freshwater carbonates

• Characterize the magnetic mineralogy of the Sheep Pass Formation
• Determine the appropriate demagnetization protocol to develop 

the  magnetostratigraphy of the Sheep Pass Formation

• Develop precise demagnetization protocols that account for 
lithological variation between different members in order to 
establish the magnetostratigraphy.

• Further assess the possibility of remagnetization of the Sheep 
Pass Formation, including potential tectonic implications.
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Formation Corrected
Great Circle Intersection (red square): Dec. 102.1°, 

Inc. -24.2°, α95 22.9°

Sample Corrected
Great Circle Intersection (red square): Dec. 203.5°, 

Inc. –62.4°, α95 8.7°

Sampled along a drag fold in Member C of the Sheep Pass
Formation (above, arrows show sampling locations). Poles for
great circles of individual samples are shown as points on equal
area projections in sample corrected (center) and formation
corrected (right) coordinates. Directions cluster more closely
before applying a tectonic correction (center).

The Sheep Pass Formation is exposed in eastern Nevada (above).
The formation is comprised of six members that preserve
lacustrine carbonates as well as mixed siliciclastic sedimentary
rocks. It is interpreted to have been deposited as part of a high
elevation lake system during the Late Cretaceous – Paleogene
(e.g., Druschke et al., 2011; Snell et al., 2014). The stratigraphic
section (left; from Snell et al., 2014), shows lithological variation
within the formation, as well as existing chronological constraint.
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Isothermal remanent magnetization (IRM) 
experiments for five samples from the Sheep 
Pass Formation showing IRM acquisition 
(black) followed by removal of a hard (1.1T, x-
axis, red circles), intermediate (0.4T, y-axis, 
blue squares) and soft (0.12T, z-axis, yellow 
triangles) component. All samples had S-ratios 
>0.9, indicating a high proportion of low 
coercivity minerals.
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Magnetic Susceptibility vs NRM

Above: Vector end point diagrams and 
intensity plots comparing AF 
demagnetization to thermal 
demagnetization for samples from the same 
site. Left: Magnetic susceptibility (volume 
susceptibility, SI x 10-5) vs NRM (mA/m) for 
samples across different members.

• IRM experiments show that Sheep Pass facies with variable lithology are
dominated by low coercivity minerals with unblocking temperatures
between 400°C and 580°C (e.g., magnetite, maghemite, titanomagnetite).

• Alternating field (AF) and thermal demagnetization typically show similar
patterns and appear to remove overprint magnetizations effectively.

• Generally low volume susceptibility (between ~-1.5 and 0.5 SI x 10-5), is
consistent with a large proportion of diamagnetic minerals (e.g., calcite).
Members that are predominately siliciclastic (e.g., Members A and C) tend
to have higher and more variable magnetic susceptibility and natural
remanent magnetization (NRM).

• Samples analyzed from the drag fold in Member C do not pass the fold
test. This fold is isolated in terms of size and degree of folding relative to
other parts of the formation, so more work is needed to determine
whether all parts of the formation have been completely overprinted.

Contact: sjw2008@wildcats.unh.edu @swidlansky

Part One: Single Axis IRM Acquisition

Part Two: Three Axis IRM and Thermal 
Demagnetization
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