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American Toad (Anaxyrus americanus) and Green Frog (Lithobates clamitans) seen in 2011 LEMP plots.

Brief notes on soil classification and soil series identification:
For soil classification, depth to bedrock and redoximorphic features is measured from the mineral soil surface, not the soil surface (which for all of the soils sampled is the top of the O horizon). 

With all of the 2011sites over 2000 feet in Rutland and Bennington counties, there’s the question of what soil catena to use – the (thinner spodic) Tunbridge-Lyman-Berkshire-Marlow-Peru-(Dixfield)-Colonel catena or the (thicker spodic/Humod) Rawsonville-Hogback-Houghtonville-Mundal-Worden-Wilmington catena. I used the official series descriptions as a guide as much as possible, even though they’re not perfect. Some, like Worden, are out of date and create gaps in classification or characteristics where no series really fits. Dixfield and Peru have major overlaps in characteristics, too. I also assumed that Bhs horizons have 6% or more organic carbon.

LEMP Plot Name:  Greenwall Shelter (LEMP 16)
Town of Wallingford in Rutland County
Elevation range (handheld GPS):  2020 to 2100 feet, MBD (2130 to 2200 ft, TV)
Forest Type: Northern Hardwoods - Spruce
Soils: Mapped as Lyman-Tunbridge-Rock outcrop complex, 15 to 35 percent slopes, very stony.  Also nearby: Tunbridge-Berkshire complex, 15 to 35 percent slopes, rocky.  

The soils at this mixed hardwood-softwood site are underlain by bedrock and friable till, based on the profiles sampled. All three soils lack E (albic) horizons, but all soils have a B horizon red enough to be considered a spodic horizon. Redoximorphic feature indicative of seasonal saturation are not present in any of the soils sampled. Soil temperature regime at this elevation and location is most likely frigid.

Soil series that best fit the three pits are the Lyman series for Z-7 and either the Tunbridge or Berkshire series for X-6 and Y-8.  Those two pits were not excavated deep enough (>100cm) to make a definitive series determination. To read more about any of the soil series mentioned in this text, see the NRCS Official Series Description website - http://soils.usda.gov/technical/classification/osd/index.html - and "View OSD by Series Name" and type in the name of the soil, then click on "View Description."
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	Greenwall Shelter X-6
	Series: Tunbridge (or Berkshire)
	Slope: 20% N
	Elevation:  2130

	Note: Second, lower Bhs is called a “Bhs prime.” 

	Horizon
	Depth, cm
	Matrix color
	Texture
	Consistence
	Redox features

	Oi
	0-1
	
	
	
	

	Oe
	1-3
	
	
	
	

	Oa
	3-5
	
	
	
	

	A
	5-7
	10YR 2/2
	vfsl
	vfr
	none

	Bhs
	7-13
	7.5YR 3/3
	vfsl
	vfr
	none

	Bs
	13-19
	7.5YR 4/4
	vfsl
	fri
	none

	Bw
	19-53
	10YR 4/4
	vfsl
	fri
	none

	B’hs
	53-72
	7.5YR 2.5/2
	fsl
	slightly firm
	none

	C
	72+
	not sampled
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	Greenwall Shelter Y-8
	Series: Tunbridge or Berkshire
	Slope: 12% 
	Elevation: 2200

	Note: 

	Horizon
	Depth, cm
	Matrix color
	Texture
	Consistence
	Redox features

	Oi
	0-2
	
	
	
	

	Oe
	2-4
	
	
	
	

	Oa
	4-8
	
	
	
	

	A
	8-14
	10YR 2/1
	vfsl
	vfr
	none

	Bhs
	14-23
	7.5YR 3/2
	vfsl
	fri
	none

	Bs
	23-35
	7.5YR ¾
	vfsl
	fri
	none

	Bw1
	35-63
	10YR 4/6
	vfsl
	fri
	none

	Bw2
	63-85
	10YR 4/4
	gr-fsl
	fri
	none
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	Greenwall Shelter Z-7
	Series: Lyman
	Slope: 16% ESE
	Elevation: 2190? (not confident in GPS reading)

	Note: Depth to bedrock varies from 21 to 38 cm in pit. No 60-70cm sample collected.

	Horizon
	Depth, cm
	Matrix color
	Texture
	Consistence
	Redox features

	Oi
	0-2
	
	
	
	

	Oe
	2-3
	
	
	
	

	Oa
	3-4
	
	
	
	

	A
	4-6
	10YR 2/1
	vfsl
	vfr
	none

	Bhs
	6-14
	7.5YR 3/2
	vfsl
	fri
	none

	Bs
	14-35
	7.5YR 3/4
	fsl
	fri
	none

	R
	35cm
	
	
	
	







LEMP Plot Name:  Wallingford Pond (LEMP 17)
Town of Wallingford in Rutland County
Elevation range (handheld GPS):  2180 to 2240 feet, MBD (2230 to 2290 ft, TV)
Forest Type: Spruce—Mixed Spruce-Fir
Soils: Mapped as Mundal-Cabot association, hilly, very stony.  Also nearby: Tunbridge-Berkshire complex, 35 to 60 percent slopes, rocky.

The soils at this softwood site are underlain by dense, compact till, based on the profiles sampled. Only one of the three soils (Z-1) has an E (albic) horizon, and yet that soil is the only one that lacks a B horizon red enough to be considered a spodic horizon. Redoximorphic features indicative of seasonal saturation are present in the lower horizons of all three of the soils sampled. Soil temperature regime at this elevation and location is most likely frigid.

Soil series that best fit the three pits are the Wilmington series for X-10, and the Colonel series for Y-2 and Z-1.  The profile in Z-1 is considered a variant to the Colonel series because it lacks a spodic horizon. To read more about any of the soil series mentioned in this text, see the NRCS Official Series Description website - http://soils.usda.gov/technical/classification/osd/index.html - and "View OSD by Series Name" and type in the name of the soil, then click on "View Description."
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	Wallingford Pond X-10
	Series: Wilmington
	Slope: 6% NE
	Elevation: 2230

	Note: Standing water in pit at 65 cm. There’s a very thin transitional A horizon at the bottom of the Oa. It was not split out separately. It’s atypical that the Bs horizon is above the Bhs horizon, but the darker color (Bhs) is lower in the profile and I used color ranges to separate the Bs from Bhs.

	Horizon
	Depth, cm
	Matrix color
	Texture
	Consistence
	Redox features

	Oe
	0-6
	reddish brown
	
	vfr
	

	Oa
	6-10
	reddish brown to black
	
	vfr
	

	Bs
	10-22
	7.5YR 4/4
	fsl
	fri
	c2p 2.5Y 5/2 and f 1&2d 5YR 5/6

	Bhs
	22-50
	7.5YR 3/2
	fsl
	fri
	c1&2p 10YR 5/2 and c1&2p 5YR 5/6

	Cdg
	50-75
	5Y 6/2 and 6/1
	fsl w/lvfs lenses
	firm
	m2p 10YR 4/6 & 5/6 
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	Wallingford Pond Y-2
	Series: Colonel
	Slope: (Not checked) NNW
	Elevation: 2290

	Note: 

	Horizon
	Depth, cm
	Matrix color
	Texture
	Consistence
	Redox features

	Oe
	0-7
	
	
	vfr
	

	Oa
	7-13
	
	
	vfr
	

	A
	13-14
	5YR 2.5/2
	vfsl
	vfr
	

	Bhs
	14-16
	7.5YR 3/3
	vfsl
	fri
	

	Bs
	16-28
	7.5YR 3/4
	vfsl
	fri
	

	Bw1
	28-44
	10YR 4/4
	vfsl
	fri
	

	Bw2
	44-58
	10YR 4/4
	vfsl
	fri
	c1&2d 2,5Y 5/2 and c2p 7.5YR 3/2

	Cd
	58-74
	2.5Y 5/4
	fsl
	firm
	c2&3p 5Y 6/2 and c2&3f 10YR 5/6
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	Wallingford Pond Z-1
	Series: Colonel variant (non-spodic)
	Slope: 8% N
	Elevation: 2270

	Note: Standing water in pit at 60 cm.

	Horizon
	Depth, cm
	Matrix color
	Texture
	Consistence
	Redox features

	Oe
	0-3
	
	
	
	

	Oa
	3-13
	
	
	
	

	E
	13-25
	10YR 4/2
	fsl
	fri
	

	Bw
	25-53
	10YR 4/3
	fsl
	fri
	

	Cdg
	53-70
	5Y 5/2
	gr-fsl
	firm
	c1&2p 7.5YR 5/6 &10YR 5/6 and c1&2f 5Y 5/1





LEMP Plot Name:  Griffith Lake (LEMP 18)
Town of Peru in Bennington County
Elevation range (handheld GPS):  2900 to 3000 feet, MBD (2890 to 2980 ft, TV)
Forest Type: Northern Hardwoods
Soils:  Mapped Glebe-Stratton association, very hilly, very rocky.

The soils at this high elevation hardwood site are underlain by bedrock. Two of the three soils lack E (albic) horizons, but all soils have a B horizon red enough to be considered a spodic horizon. Redoximorphic features indicative of seasonal saturation are not present in any of the soils sampled. Soil temperature regime at this elevation and location is possibly, but not definitely, cryic.

Soil series that best fit the three pits are the cryic Saddleback series for X-5 and Z-9, and the Glebe series for Y-4.  To read more about any of the soil series mentioned in this text, see the NRCS Official Series Description website - http://soils.usda.gov/technical/classification/osd/index.html - and "View OSD by Series Name" and type in the name of the soil, then click on "View Description."
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	Griffith Lake X-5
	Series: Saddleback
	Slope: 20% E
	Elevation: 2980

	Note: Standing water in pit at 20 cm (there was a big rain event on Aug.21 - 2+ inches). Did not sample 60-70cm depth due to shallow depth to bedrock.

	Horizon
	Depth, cm
	Matrix color
	Texture
	Consistence
	Redox features

	Oi
	0-1
	
	
	
	

	Oe
	1-2
	
	
	
	

	Oa
	2-5
	reddish
	
	vfr
	

	A
	5-15
	10YR 2/1
	vfsl
	vfr
	none

	Bhs
	15-29
	5YR 2.5/2
	fsl
	fri
	none

	R
	29 cm
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	Griffith Lake Y-4
	Series: Glebe
	Slope: 25% E
	Elevation: 2965

	Note: Standing water in pit at 15 cm.

	Horizon
	Depth, cm
	Matrix color
	Texture
	Consistence
	Redox features

	Oi
	0-1
	
	
	
	

	Oe
	1-3
	
	
	
	

	Oa
	3-6
	
	
	
	

	A
	6-15
	10YR 2/1
	vfsl
	vfr
	none

	Bhs
	15-30
	7.5YR 2.5/2
	fsl
	fri
	none

	Bw
	30-64
	2.5Y 4/3
	fsl
	fri
	none

	R
	64 cm
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	Griffith Lake Z-9
	Series: Saddleback
	Slope: 25% E
	Elevation: 2890

	Note: Did not collect 60-70cm sample due to shallow depth to bedrock.

	Horizon
	Depth, cm
	Matrix color
	Texture
	Consistence
	Redox features

	Oi
	0-1
	
	
	
	

	Oe
	1-3
	
	
	
	

	Oa1
	3-5
	reddish brown
	
	
	

	Oa2
	5-8
	black
	
	
	

	E
	8-15
	7.5YR 4/2
	fsl
	fri
	none

	Bhs
	15-26
	7.5YR 2.5/2
	fsl
	fri
	none

	Bs1
	26-35
	7.5YR 3/4
	fsl
	fri
	none

	Bs2
	35-45
	7.5YR 4/4
	fsl
	fri
	none

	R
	45cm
	
	
	
	






LEMP Plot Name:  Castle Brook (LEMP 19)
Town of Glastenbury in Bennington County
Elevation range (handheld GPS):  2220 to 2300 feet, MBD (2220 to 2340 ft, TV)
Forest Type: Northern Hardwoods
Soils: Mapped as Houghtonville-Rawsonville association, hilly, rocky.  Also nearby: Rawsonville-Hogback association, very hilly, very rocky.

The soils at this northern hardwood site are underlain by dense till, based on the Cd horizon seen in one of the soil profiles sampled. All three soils lack E (albic) horizons, but all of them have a B horizon red enough to be considered a spodic horizon. Redoximorphic feature indicative of seasonal saturation not seen in any of the soils sampled. Soil temperature regime at this elevation and location is most likely frigid.

The Mundal series is typically the dense till soil associated with the mapped Houghtonville and Rawsonville soils. However, the soils in the pits sampled do not fit the Mundal series because the spodic horizon is too thin. Soil series that best fit the three pits are the Marlow series for Y-8 and either the Berkshire, Marlow, or Tunbridge series for X-3 and Z-7. Those two pits were not excavated deep enough (>100cm) to make a definitive series determination. With the presence of dense basal till in pit Y-8 and the amount of water flowing into pit Z-7, the more likely series is the Marlow series for all of the pits. To read more about any of the soil series mentioned in this text, see the NRCS Official Series Description website - http://soils.usda.gov/technical/classification/osd/index.html - and "View OSD by Series Name" and type in the name of the soil, then click on "View Description."
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	Castle Brook X-3
	Series: Marlow?
	Slope: 30% E
	Elevation: 2340

	Note: 

	Horizon
	Depth, cm
	Matrix color
	Texture
	Consistence
	Redox features

	Oi
	0-2
	
	
	
	

	Oe
	2-3
	
	
	
	

	Oa
	3-5
	reddish brown
	
	
	

	A
	5-8
	10YR 2/1
	vfsl
	vfr
	none

	Bhs
	8-13
	7.5YR 3/3
	vfsl
	fri
	none

	Bs
	13-26
	7.5YR 4/3 & 4/4
	vfsl
	fri
	none

	Bw1
	26-46
	10YR 3/3
	fsl
	fri
	none

	Bw2
	46-70
	10YR 3/4
	fsl
	fri
	none

	Bw3
	70-78
	10YR 4/4
	fsl
	fri
	none
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	Castle Brook Y-8
	Series: Marlow
	Slope: 18% ESE
	Elevation: 2220

	Note: Standing water in pit at 39 cm. Water flowing into pit from large pores at 50 cm.

	Horizon
	Depth, cm
	Matrix color
	Texture
	Consistence
	Redox features

	Oi
	0-1
	
	
	loose
	

	Oe
	1-2
	
	
	loose
	

	Oa
	2-5
	dark reddish brown
	
	vfr
	

	A
	5-9
	10YR 2/1
	vfsl
	vfr
	none seen

	Bhs
	9-27
	7.5YR 3/2
	vfsl
	fri
	none seen

	Bw1
	27-48
	10YR 3/3
	fsl
	fri
	none seen

	Bw2
	48-72
	10YR 4/4
	fsl
	fri
	none seen

	Cd
	72-80
	10YR 4/4
	sl
	firm
	none seen
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	Castle Brook Z-7
	Series: Marlow?
	Slope: 30% SE
	Elevation: 2300

	Note: Standing water in pit at 63 cm. Water coming into pit from large pores at 80 cm.

	Horizon
	Depth, cm
	Matrix color
	Texture
	Consistence
	Redox features

	Oi
	0-2
	
	
	loose
	

	Oe
	2-3
	
	
	loose
	

	Oa
	3-6
	
	
	vfr
	

	A
	6-31
	10YR 2/1
	stony vfsl
	vfr
	none seen

	Bhs
	31-37
	7.5YR 2.5/2
	stony fsl
	fri
	none seen

	Bw1
	37-59
	10YR 3/3
	stv-fsl
	fri
	none seen

	Bw2
	59-80
	10YR 3/4
	stv-fsl
	fri
	none seen






LEMP Plot Name:  Yaw Pond (LEMP 20)
Town of Woodford in Bennington County
Elevation range (handheld GPS):  2360 to 2420 feet, MBD (2465 to 2480 ft, TV)
Forest Type: Northern Hardwoods
Soils: Mapped as Houghtonville-Rawsonville association, hilly, rocky.

The soils at this northern hardwood site are underlain by dense till, based on the Cd horizon seen in two of the soil profiles, and bedrock, based on the observation at the third pit. All three soils have E (albic) horizons, and all soils have a B horizon red enough to be considered a spodic horizon. Redoximorphic features indicative of seasonal saturation are present in the lower horizons of two of the three soils sampled. Soil temperature regime at this elevation and location is most likely frigid.

Soil series that best fit the three pits are the Rawsonville series for X-10, the Colonel series for Y-2, and the Worden series for Z-1.  Pit X-10 was not excavated deep enough (>100cm) to make a definitive series determination. To read more about any of the soil series mentioned in this text, see the NRCS Official Series Description website - http://soils.usda.gov/technical/classification/osd/index.html - and "View OSD by Series Name" and type in the name of the soil, then click on "View Description."
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	Yaw Pond X-10
	Series: Rawsonville
	Slope: 12% NE
	Elevation: 2480

	Note: Depth to bedrock in pit varies from 30 cm on west side to greater than 70 cm on east side. Sampled for 60-70cm bag on deeper side.

	Horizon
	Depth, cm
	Matrix color
	Texture
	Consistence
	Redox features

	Oi
	0-2
	
	
	
	

	Oe
	2-3
	
	
	
	

	Oa
	3-5
	
	
	
	

	A
	5-7
	10YR 2/1
	vfsl
	vfr
	none

	E
	7-9
	7.5YR 4/2
	vfsl
	fri
	none

	Bhs
	9-22
	7.5YR 3/3
	vfsl
	fri
	none

	Bw1
	22-48
	10YR 3/3
	vfsl
	fri
	none

	Bw2
	48-70
	10YR 3/4 
	vfsl
	fri
	none

	R
	30cm to > 70cm
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	Yaw Pond Y-2
	Series: Colonel
	Slope: 12% E
	Elevation: 2465

	Note: 

	Horizon
	Depth, cm
	Matrix color
	Texture
	Consistence
	Redox features

	Oi
	0-2
	
	
	
	

	Oe
	2-4
	
	
	
	

	Oa
	4-6
	
	
	
	

	A
	6-7
	10YR 2/1
	vfsl
	vfr
	

	E
	7-9
	7.5YR 5/2 & 4/2
	vfsl
	fri
	

	Bhs
	9-19
	7.5YR 3/2
	vfsl
	fri
	

	Bw1
	19-41
	10YR 3/3
	vfsl
	fri
	

	Bw2
	41-58
	2.5Y 4/3
	vfsl
	fri
	c1p 7.5YR 4/3 and c1f 2.5Y 5/2

	Cd
	58-70
	2.5Y 5/4
	fsl
	firm
	c1&2p 7.5YR 4/6 and c1&2d 5Y 5/2
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	Yaw Pond Z-1
	Series: Worden (best fit)
	Slope: 12% ENE
	Elevation:  2465

	Note: Some of the very fine sandy loam textures could be silt loam - hard to call.

	Horizon
	Depth, cm
	Matrix color
	Texture
	Consistence
	Redox features

	Oi
	0-2
	
	
	
	

	Oe
	2-4
	
	
	
	

	Oa
	4-6
	
	
	vfr
	

	A
	6-13
	10YR 2/1
	vfsl
	vfr
	

	E
	13-15
	7.5YR 4/2
	vfsl
	fri
	

	Bhs
	15-32
	7.5YR 2.5/2
	vfsl
	fri
	

	Bw1
	32-51
	10YR 3/4
	vfsl
	fri
	

	Bw2
	51-64
	2.5Y 4/3 & 4/4
	vfsl
	fri
	

	Cd
	64-74
	2.5Y 4/4
	fsl
	firm
	c1&2p 7.5YR 4/6 and c2f 2.5Y 5/2





2011 Soil Sampling Protocols for the Long-term Ecosystem Monitoring Program
Soil sampling included taking both genetic horizon samples and bulk depth increment samples.  The genetic horizon samples are archived as reference samples and the bulk depth increment samples are used for all analytical work and will also be archived. The photo below shows a full set of samples taken for one pit location (Yaw Pond Z-1).

Genetic Horizon Samples 
Genetic horizon samples were taken for all horizons from the side of the pit that was described using a knife, trowel, or other hand tool. All horizon samples were collected in small clear polyethylene sterile bags. Bags are labeled with the two-digit LEM plot name followed by the pit soil rectangle and soil square numbers (for example, Z-10).  The date, horizon name, and sampling depth were also recorded on the bag using a permanent marker. (Note: in 2011, the date was not written on the horizon bags and the LEM plot name was written out in some cases.)

Bulk Depth Increment Samples
Bulk depth increment samples were taken for these horizons and/or depths: 
1. the Oi and Oe horizons sampled together (if both were present; otherwise sampled just the one that was present)
2. the Oa and A horizons sampled together (if both were present; otherwise sampled just the one that was present)
3. the upper 10 cm (4 inches) of the uppermost B horizons (may have included more than one B horizon in some profiles)
4. at a depth of 60 to 70 centimeters below the ground surface (if soil profile extended to greater than 60 cm) 
Bulk depth increment samples consist of about one gallon of material taken from the side of the pit that was described and, if necessary, from adjacent sides for continuous horizons, using a hand tool. All samples w collected in large clear polyethylene sterile bags.  Bags were labeled with the two-digit LEM plot name abbreviation followed by the pit soil rectangle and soil square numbers (for example, Z-10).  The date and increment sample type (for example, “Oi + Oe”) is also recorded on the bag with a permanent marker. (Note: in 2011, the date was not written on the sample bags and the LEM plot name was written out in some cases.)


[image: ] Left: Complete set of sample bags collected for Yaw Pond Z-1 plot. Small genetic horizon samples and large bulk depth increment samples were collected for each site.







[image: ]Soil sampling crew for 2011: Mary Beth Dewey, USFS-GMNF, and Thom Villars, NRCS.
















[image: ]Left: Nancy Burt, soil scientist with the USFS-GMNF, in yellow hard hat, gives out instructions to the Vermont Youth Conservation Corps soil pit excavation crew before heading up to the Greenwall Shelter plot.











[image: ]Afterword: LEMP soil sampling was finished on August 26, 2011. On August 28th, Tropical Storm Irene dumped up to 11 inches of rain over the state of Vermont. Roads and bridges were washed out and homes and businesses were flooded. Most of the roads used to access LEMP plots were rendered impassable for weeks or months to come. This is a photo of US Route 4 east of Rutland, VT, taken by Mary Beth Dewey. This was a three lane highway before the storm.
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