Supplement 1, Pierce et al., 2011, Jackson Hole loess.  

Supplement 1.  Stratigraphy and soil horizons of the composite Porcupine Creek loess section, southern Jackson Hole, Wyoming.  

Upper soil pit  (Lat.  43.374235° N; Long. 110.734825° W).  
Soil is located in Teton County, Wyoming, south of Jackson, SE ¼, NE ¼ section 3, T. 39 N., R. 116 W..  The soil pit is in a hay field on the Squaw-Porcupine Bench in loess over Bull Lake  glacial outwash, elevation 6320 ft. and was excavated to 16 feet in loess.  The average annual precipitation is about 20 inches and the mean soil temperature is cryic (MST less than 8 C).  Depositional units of loess are numbered downward, with the surface loess and soil understood to be Unit 1.  The soil was described September 11 and 12, 1994 by Maynard Fosberg and Kenneth Pierce.

Ap--0 to 12 cm; dark grayish brown (10YR 4/2) silt loam, very dark brown (10YR 2/2) moist; moderate fine and very fine granular structure; slightly hard, slightly sticky and slightly plastic; non-effervescent; abrupt smooth boundary.

A1--12 to 30 cm; dark grayish brown (10YR 4/2) silt loam, very dark grayish brown (10YR 3/2) moist; moderate fine and medium granular structure; hard, slightly sticky and slightly plastic; non-effervescent; clear smooth boundary.  

AB--30 to 38 cm; brown (10YR 4/3) silt loam, very dark brown (10YR 2/3) moist; weak, coarse prismatic parting to weak fine and moderate subangular blocky structure; very hard, slightly sticky and slightly plastic; non-effervescent; clear wavy boundary.

Bt--38 to 70 cm; brown (10YR 5/3) silt loam, brown (10YR 4/3) moist; weak, coarse prismatic structure; very hard, slightly sticky and slightly plastic; non-effervescent; gradual wavy boundary, clay films not observed.
Bw--70 to 110 cm; brown (10YR 5/3) silt loam, dark brown (10YR 3/3) moist; weak medium to coarse prismatic structure; hard, slightly sticky and slightly plastic; strongly effervescent; abrupt wavy boundary.

Bk1--110 to 165 cm; very pale brown (10YR 8/2) silt loam, pale brown (10YR 6/3) moist; massive structure; hard slightly sticky and slightly plastic; violently effervescent; gradual wavy boundary.  There are burrows extending into top of Bk, making the upper boundary and upper part of Bk irregular with introduced Bw material from above.

Bk2--165 to 200 cm; very pale brown (10YR 8/2) silt loam, pale brown (10YR 6/3) moist; massive structure; slightly hard, slightly sticky and slightly plastic; violently effervescent; gradual wavy boundary.

C--200 to 255 cm; light gray (10YR 7/2) silt loam, brown (10YR 5/3) moist; massive structure; soft, slightly sticky and slightly plastic; strongly effervescent; clear wavy boundary.  This loose loess is the primary, unmodified loess deposit.  It is permeated with worm or insect casts giving it an irregular bumpy surface, with bumps about 2 mm across.

2AB--255 to 276 cm; pale brown (10YR 6/3) silt loam, brown (10YR 4/3) moist; massive to weak subangular blocky structure; slightly hard, slightly sticky and slightly plastic; weakly effervescent; clear wavy boundary.

2Bw1--276 to 316 cm; pale brown (10YR 6/3) silt loam, brown (10YR 4/3) moist; weak, coarse prismatic structure; slightly hard, slightly sticky and slightly plastic; slightly effervescent; gradual wavy boundary.  Many worm or insect casts, has a slightly more gritty texture with an increase of very fine sand and has sand-size black concretions.

2Bw2--316 to 345 cm; light yellowish brown (10YR 6/4) silt loam, yellowish brown (10YR 5/4) moist; weak coarse prismatic structure; hard, slightly sticky and slightly plastic; very slightly effervescent; clear wavy boundary.  This horizon has many worm or insect casts.

3Bt--345 to 425 cm; light yellowish brown (10YR 6/4) silt loam, dark yellowish brown (10YR3/4) moist; weak to moderate coarse prismatic structure; very slightly effervescent; thin continuous clay films on wide spaced ped faces; abrupt irregular boundary. The basal boundary is quite disturbed by animal burrows that are mostly over 20 cm across.

3Bk--425 to 485; pale brown (10YR 6/3) moist, silt loam; massive structure; hard, slightly sticky and slightly plastic; violently effervescent; gradual wavy boundary.

The following are auger samplings done in the bottom of upper soil pit to top of marker black A-horizon of Unit 5.
3Bk--470 to 483 cm; light yellowish brown (10YR 6/4) moist, silt loam; slightly sticky and slightly plastic; violently effervescent.

3Bk--483 to 491 cm; light yellowish brown (10YR 6/4) moist, silt loam; slightly sticky and slightly plastic; violently effervescent, lime filaments occur on peds.

3C--491 to 503 cm; pale brown (10YR 6/3) moist, silt loam; slightly sticky and slightly plastic; strongly effervescent.

3C--503 to 512 cm; brown (10YR 5/3 moist, silt loam; loose loess, slightly sticky and slightly plastic; strongly effervescent.

3C--512 to 522 cm; brown (10YR 5/3 moist, silt loam; loose loess, slightly sticky and slightly plastic; strongly effervescent.

3C--522 to 537 cm; brown (10YR 5/3) moist, silt loam; slightly sticky and slightly plastic; strongly effervescent.  There are a few Mn concretions that break up.   

3C--537 to 548 cm; brown (10YR 5/3) moist, silt loam; slightly sticky and slightly plastic; violently effervescent.

4B--548 to 558 cm; brown (10YR 5/3) moist, silt loam; slightly sticky and slightly plastic; violently effervescent.  There are dark, Mn concretions and possibly lime concretions that break down.  Field horizon designation of 3C changed to 4B due to laboratory determination of clay content of 12.5 % .  
4B?--558 to 568 cm; brown (10YR 5/3) moist, silt loam; slightly sticky and slightly plastic; violently effervescent.  
4Bw1--568 to 576 cm; brown (10YR 4/3) moist, silt loam; slightly sticky and slightly plastic; strongly effervescent; thin clay films in pores.  Alternatively, Bw of Unit 4 might also be interpreted as soil development during start of loess deposition of Unit 3.  
4Bw2--576 to 587 cm; brown (10YR 4/3) moist, silt loam; slightly sticky and slightly plastic; strongly effervescent; thin clay films in pores.  

4B plus 5Ab--587 to 598 cm; brown (10YR 4/3), A is very dark brown (10YR 4/3), silt loam; slightly sticky and slightly plastic; strongly effervescent.  The A horizon is the top of the buried soil 5A.    

Change of section from upper to lower pit

Lower Soil Pit (Lat.  43.37391°N, Long 110.73557° W).  
Soil is located in Teton County, Wyoming, south of Jackson, SE ¼, NE ¼ section 3, T. 39 N., R.116W..  The soil pit is on the crest of a spur ridge extending west from terrace of Bull Lake) glacial outwash, 18 percent west facing slope, altitude is 6320 ft.  Soil pit was excavated 14 ft through loess to Munger glacial outwash gravels. Native vegetation is mountain big sagebrush (Artemisia vaseyana), three tip sagebrush (Artemisia triparteta) and Idaho fescue (Festucaidahoensis).  Soil was described September 10 and 11, 1994 by Maynard Fosberg and Kenneth Pierce. 

5A1—598 to 609 cm; very dark grayish brown (10YR 3/2) silt loam, very dark brown (10YR 2/2) moist; weak coarse prismatic parting to moderate very fine and fine granular structure; slightly hard, slightly sticky and slightly plastic; non-effervescent; clear wavy boundary.  The A1 part is less rich in organic matter and partly transitional into overlying unit.  The main interval or ground surface stability was at the top of the darker A2 unit. There are more pores than horizon below.

5A2—609 to 620 cm; very dark brown (10YR 2/2) silt loam, very dark brown (10YR 2/2) moist; weak prismatic parting to moderate very fine and fine granular structure; slightly hard, slightly sticky and slightly plastic; non-effervescent; abrupt boundary.  There are more pores than horizon below.

5Bt1--620 to 642 cm; pale brown (10YR 6/3) silt loam, brown (10YR 4/3) moist; moderate fine and medium prismatic structure; hard, slightly sticky and slightly plastic; non-effervescent; clear wavy boundary; many thin clay films in pores and on ped faces.  There are areas of bleached grains on prism faces.  There are scattered spots of secondary carbonates.  The 5Bt1, 5Bt2 and 5Bw have abundant medium and fine pores.

5Bt2—642 to 680 cm; pale brown (10YR 6/3) silt loam, brown (10YR 4/3) moist; moderate coarse and very coarse prismatic structure; hard, slightly sticky and slightly plastic; non-effervescent except for few veins; gradual wavy boundary; continuous thin clay films on all surfaces.  Many areas of bleached grains on ped faces. 

5Bw--680 to 701 cm; light yellowish brown (10YR 6/4) silt loam, dark yellowish brown (10YR 4/4) moist; weak medium prismatic parting to weak medium subangular blocky structure; hard, slightly sticky and slightly plastic; non-effervescent except for few veins; gradual wavy boundary; few thin clay films in pores and ped faces.
6Bt—701 to 739 cm; yellowish brown (10YR 5/4) silt loam, dark brown (10YR 3/4) moist; weak coarse prismatic parting to moderate medium subangular blocky structure; hard, slightly sticky and slightly plastic; non-effervescent except for few secondary veins; gradual smooth boundary; continuous thin clay films.  Abundant bleached grains on prism faces.  There are scattered tubular concretions of CaCO3.

7Bt--739 to 777 cm; brown (10YR 5/3 silt loam, dark yellowish brown (10YR 3/4) moist; moderate medium prismatic parting to moderate fine and medium subangular blocky structure; hard, slightly sticky and slightly plastic; non-effervescent except for a few secondary lime veins; clear wavy boundary; continuous moderate clay films.  There are scattered tubular concretions of CaCO3.  There is a lag pebble layer at surface which is the key for separating depositional Units 6 and 7.  Pebbles forming a layer are up to 3 to 4 cm across.  Pebbles are also scattered through unit.

8Bt1--777 to 798 cm; brown (7.5YR 4/4) gravelly silty clay loam, dark brown (7.5YR 3/4) moist; moderate medium subangular blocky structure; very hard, sticky and plastic; non-effervescent except for a few secondary lime veins; clear wavy boundary; continuous moderate clay films.  Pebbles and small cobbles are common in unit, but matrix was probably loess.  The pebbles form a layer at top of horizon.  This makes for a clear distinction of a buried surface.  There are some boulders in silt near top of unit.  There are abundant black concretions and abundant bleached (washed) grains on blocky surfaces.  Many of the sedimentary rocks are disintegrated.
8Bt2--798 to 818 cm; dark yellowish brown (10YR 4/4) moist, gravelly silty clay loam; moderate fine and medium subangular blocky structure; very hard, very sticky and very plastic; non-effervescent except for a few lime veins; clear wavy boundary; continuous moderate clay films.  There is abundant Mn staining on ped surfaces and root pores giving horizon a dark color that disappears when peds are crushed.  Limestone pebbles and cobbles have leached rinds leaving coatings. Many of the soft sedimentary rocks are disintegrated.
8Bt3--818 to 834 cm; brown (10YR 4/3) moist, extremely gravelly sandy clay; strong coarse granular structure; hard, very sticky and very plastic; non-effervescent except for limestone pebbles; clear wavy boundary; continuous prominent clay films.  The stone concentration increased greatly to 70 – 90 percent.  Limestone pebbles and cobbles have leached surfaces leaving a coating.  The softer sedimentary rocks are disintegrated.
8Bw--834 to 851 cm; brown (10YR 4/3) moist, extremely gravelly sandy loam; weak fine granular structure; friable, slightly sticky and slightly plastic; strongly to slightly effervescent; gradual boundary.  Soft sedimentary rocks are disintegrated.
8Bk --851 to 871 cm; yellowish brown (10YR 5/4) moist, extremely gravelly loamy sand; massive structure; violently effervescent; gradual boundary.  The upper part of unit has carbonate coats on pebbles and some carbonate binding locally between clasts.  The distribution of CaCO3 is spotty, only in local 10 cm area concentrations.  The carbonate coats on pebbles are commonly 1 mm and pink.  No hard rinds found.

8C1--871 to 876 cm; yellowish brown (10YR 5/4) moist, extremely gravelly sand; massive structure; violently effervescent; gradual boundary.  A pit further down hill has CaCO3 coats on underside of stones.  This may be in part associated with surface soil.

Two alternate sections of 8Bk horizon in gravel, because the Bk was poorly exposed and hard to excavate in the cobbly gravel at the bottom of the lower backhoe pit.  
Alternate 1, 8Bk, 851-961 cm.  An outcrop at the head of a landslide scarp 0.6 km north of the section and at the same stratigraphic position beneath thick loess and in Bull Lake gravel exposes a cemented Bk horizon 110 cm thick, color moist light yellowish brown (10YR 6/3), dry pinkish white (7/5 YR 8/2),.  Over 48 hours, a cemented sample remained firm and did not slake in water.  
Alternate 2, 8Bk--851-928.  Excavation about 50 m north in a roadcut into a steep slope where most of the loess has been eroded exposed a Bk horizon in Bull Lake gravel (not cemented) 77 cm thick.  Very pale brown (10YR 8/3) dry.
8C—961 to >1,000 cm.  Bull Lake outwash gravel, cobbly, abundant limestone gravel and sand grains.  Yellowish brown (10YR 5/4) moist.  Violently effervescent.  Sandy matrix between gravel clasts loose and spills into excavation.  
