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0000
=
Sparsely Vegetated/Miscellaneous Classes

0100
=
Alpine Talus Slope (Zones 5 & 6)
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100 Alpine Talus Slope

A west facing example with little IR signature, this talus slopes has a fairly wide range in boulder size.




0200
=
Alpine Scree Slope (Zones 5 & 6)
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0200 – Alpine Scree Slope

A gently sloping rather densely vegetated example trending southwest.  Scree slopes generally yield a higher IR vegetation signature than talus.




0101
=
Alpine Talus Slope - Concave Northerly 
0102
=
Alpine Talus Slope - Concave Southerly 

0103
=
Alpine Talus Slope - Convex Northerly 

0104
=
Alpine Talus Slope - Convex Southerly

0201
=
Alpine Scree Slope - Concave Northerly 

0202
=
Alpine Scree Slope - Concave Southerly 

0203
=
Alpine Scree Slope - Convex Northerly 

0204
=
Alpine Scree Slope - Convex Southerly 

Alpine Talus and Scree Mapping Units

Mapping Units are used where Alliances or Associations cannot be identified or aggregated reliably from photointerpretation.  The Alpine Talus (0100’s) and Scree (0200’s) mapping units are applied only in the alpine zone (Zones 5 and 6).  Non-Alpine Talus (0950) is not mapped in Zones 5 and 6.

Photo Signature - The use of texture and color (reflectance) are the main guidelines in 

differentiating Talus, Scree, and Boulder Fields (code 0700).  Scree slopes are mapped where texture on the aerial photography is smooth to the point that individual rocks generally cannot be observed.  Using the scale of the aerial photography (1:15,840) this equates to approximately 30 cm minimum resolution.  A slight over-mapping of scree slopes may result, but overall will most likely prove sufficient in dividing the two rock types.   Photo signature may also be influenced by a number of variables including soil/rock color, geologic rock type, rock size/shape, amount of vegetation, overall aspect and proximity to edge of photo.

Photo Signature Texture:


Talus – Moderately coarse texture


Scree – Fine texture


Boulder Field – Extremely coarse (>1-2 meters) texture

Photo Signature Color:



Talus & Boulder Field - Dark gray indicates bouldery (shadowy=less 





reflectance).  Includes snow covered Talus and Boulder Fields that are not identified on the topo as permanent snowfield/glacier.



Scree - Medium gray indicates cobbly, err toward Scree



Scree - Light gray to white indicates cobbly (parallel flat-lying rocks with 





increased reflectance)

Aspect - Direction in which the slope trends (aspect) in Zone 5 & 6 may be important in refining the associations found on scree or talus, but on a more regional perspective.  Aspects can be influenced by its position on a slope and its orientation in regards to adjacent hillsides, which may influence the amount of solar radiation that a particular area receives.  Since aspect is a somewhat more dubious factor locally, talus and scree slopes are divided more generally; polygons under approximately 10 acres in size are not separated out.  Aspect is mapped reflecting two criteria (northerly, southerly) based on amount of solar radiation the slope receives.  Slopes trending northward in any direction are labeled as a north trending aspect, slopes trending southward in any direction are labeled as a south trending aspect with a slight emphasis on west facing slopes towards the south, and east facing slopes towards the north.

Aspect:

Northerly – N, NE, NW, E

Southerly – S, SE, SW, W

Slope Shape - Whether a slope is convex or concave can be important in refining what vegetation types may occur on the scree or talus.  In general, convex shaped slopes tend to hold less moisture and may support xeric type communities, i.e., plants that reflect more xeric settings such as phlox or goldenbush.  Concave settings tend to gather more moisture and may support plants with more mesic requirements such as elderberry.  Slope shape is mapped with regards to how it occurs locally and to what is seen on a “micro” scale.  For example, mapping slope shape on a cirque (concave) and labeling it concave would be considered too general.  Therefore, the entire slope on the cirque is reviewed and a determination is made on whether that unit is locally convex or concave and whether it can be further divided into distinct mapping units. 

Often, the shape of a particular scree or talus slope is highly complex and variable.  Every effort is made to determine slope shape on a local level (as described above).  Complexes within the overall mapping unit are averaged so that no polygon below approximately 5-10 acres in size is separated out on slope shape alone.



Slope Shape:

Convex – Curved or rounded outward

Concave – Curved or rounded inward

Vegetation Density - In general, Scree and Talus contain a sparse canopy of vegetative cover, usually below 25% absolute cover.  Many slopes as viewed on the aerial photography contain no visible IR reflectance.  Therefore, an additional range value was added for use only on these sparsely vegetated slopes.  Density category 6 (0-2%) is used when no visible IR signature is detectable on the aerial photography.  This helps separate out the few slopes where a visible IR signature denotes more extensive stands of vegetation that in turn may form alliances and/or associations.  Variability of vegetation density within the scree or talus slope is addressed on a more detail level than aspect and slope shape since it involves a visible CIR signature.  Density may further divide the Mapping Units based on vegetative signature.

Photo Signature Color:

No pink indicates 0-2% density of vegetated cover




Scattered patches of pink indicate 2-10% density of vegetated cover




Continuous uneven pink indicates 10-25% density of vegetated cover




Continuous even pink indicates >25% density of vegetated cover

0300
=
Alpine Snow Patch Communities (Zones 5 & 6) 
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300 – Alpine Snow Patch Communities


Snow covered areas containing herbaceous vegetation saturated from the presence of late lying snow, usually below the existing snow patch.  This community will be mapped in areas of late lying snow, as seen on the August 1997 aerial photography.  Polygons will be extended slightly downslope of the existing snow patch to include saturated conditions as visible on the CIR.  Often this will include small linear rivulets that may trail below the snow patch itself.  Permanent Snowfields/Glaciers as identified on the topo will be differentiated from Snow Patch Community snow covered areas. Vegetation densities are not assigned to these polygons.
0500
=
Mesic Rock Outcrop (Upper Zone 4, Zones 5 & 6) 
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500 – Mesic Rock Outcrop

Sparsely vegetated locally patchy and at times locally dense vegetation in a rocky.  Vegetation is usually but not limited to herbaceous stature. 


Rock outcrops generally containing less than 10% absolute vegetative cover, usually northerly trending in aspects, may be southerly where vegetation appear clearly mesic or wet (brighter pink to red signature) on the aerial photography.  North trending outcrops that are more unconsolidated in nature where vegetation is not visible on the CIR will be presumed mesic but extremely sparse and therefore will fall into this category.  This type does not include Cliffs.  Outcroppings that usually trend south containing a vegetation signature which tends to be brown or tan (possibly Holodiscus sp. Or Bush Cinquefoil) will be lumped into the more general rock outcrop (0961) type.  Vegetation densities are not assigned to mesic rock outcrop polygons.
0700
=
Boulder Field (Zones 5 & 6) 
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700 – Boulder Field




Boulder Fields are mapped when rock size averages 1-2 meters in size or greater (about the size of a “period” denoted on this document).  The use of photo signature texture and color (reflectance) are the main variables used in differentiating Boulder Fields from Talus (0100’s) and Scree (0200’s).  A Boulder Field photo signature has an extremely coarse texture and dark gray color, and may include snow areas that are not identified on the topo as permanent snowfield/glacier.

0900
=
Sparsely Vegetated/Miscellaneous Classes (continued)

0910
=
Conifer Reproduction 
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910 - Conifer Reproduction

A dense young conifer opening (probably white fir and sugar pine) depicting a post fire setting north of the Crane Flat Road about 5 miles south of Crane Flat Meadow.


Young post-avalanche conifer stands that represent avalanche areas and post-fire conifer stands that represent burn areas with conifer re-growth.  In the 1997 aerial photography, the conifers are too small to identify the species type and/or the understory shrub cover does not fit into an existing association.

0920
=
Conifer Plantation 
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920 – Conifer Plantation




Plantations are composed of a group of planted trees usually of a single species.  Tree patterns may be even rows and most plantation areas contain numerous roads for access.

0940
=
Sparsely Vegetated Undifferentiated 

Non-vegetation undifferentiated areas have less than 2% vegetative cover.  This category is used for those naturally non-vegetated areas that do not fit into any of the other more detailed non-vegetated Miscellaneous Classes or Rock Outcrop types.  The photo signature typically appears white on the 1997 CIR photos.

0941
=
Sparsely Vegetated Riverine Flat 

Non-vegetated riverine flats are naturally barren areas found along the shoreline of rivers and streams.  These areas appear white on the CIR photos and contain less than 2% vegetative cover.

950
=
Non-Alpine Talus (Zones 1-4,7-8) 

Talus areas with less than 2% vegetative cover comprised of coarse rock fragments usually lying at the base of a cliff or steep slope.  Signature is gray.  Talus in alpine areas (Zones 5 and 6) is mapped using the alpine type classes (see codes 0100 through 0500).

0960
=
Rock Outcrop Undifferentiated

0961
=
Sparsely Vegetated to Non-Vegetated Exposed Rock (Zones 1 thru 8) 

	
[image: image9.png]



961 – Rock Outcrop

This example is a steep cliff face just north of the Crane Flat Road.


Rock outcrops containing less than 2-5% absolute vegetative cover in a wide range of slope positions and steepness (including cliffs).  The photo signature is white to dark gray.  Exposed rock not displaying a visibly bright IR signature in Zone 5 and 6 are included.  Alpine Mesic Rock Outcrops in Upper Zone 4 and Zones 5 and 6 are a separate class (0500). In the future the Digital Elevation Models (DEMs) can be used by the park to further differentiate Exposed Rock Outcrop into consistent steepness categories.


0963
=
Dome 
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963 – Dome

A small dome just north of Wildcat Creek.


Domes are smooth rounded landforms or rock masses such as the granite peaks of Yosemite with less than 2% vegetative cover.  The signature is typically white to light gray.

0964
=
Fissured Rock Outcrop
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964 – Fissured Rock Outcrop

Depicting numerous breaks in the rock where small carex meadows are too small to individually map.


A fissured rock outcrop is a rock outcrop with extensive cracks or fractures in the rock.  Vegetation is evident within the fissures, but the map unit contains less than 2% absolute vegetative cover.  The vegetation within the fissures are less than the minimum mapping unit width.

0965
=
Sparsely Vegetated Rocky Streambed

A streambed on rock outcrop, where there is little or no unconsolidated material within the streambed.  The streambed is unvegetated.  Photo signature is white.  Streambed path is usually steep with waterfalls.

0970
=
Alpine Permanent Snowfield/Glacier 
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970 = Alpine Snowfield / Glacier


The permanent snowfield/glacier class is mapped using the snowfield and glacier map units found on the USGS 1:24,000 scale topographic sheets.  Polygon boundaries are rectified to the 1997 CIR photography.  Polygons are then readjusted to the DOQQ’s to ensure that no portion of the polygon goes beyond the most recent snow line as depicted on the DOQQ image.  This results in a change from the original interpretation found on the USGS 1:24000 maps.

0980
=
Water 
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0980 = Water (Hetch Hetchy Reservoir)
Water bodies and rivers typically have a dark blue to black signature on the aerial photography.  Portions of the rivers may appear dry (white to gray signature) due to the mid-summer dry conditions of the aerial photography.

0981
=
Permanently Flooded, Emergent or Floating Vegetation Mapping Unit

Submerged or floating vegetation units within a water body that are evident on the aerial photography will be mapped in this miscellaneous category.  Typically these types occur below the minimum mapping unit (1/2 hectare).

0990
=
Urban/Developed
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0990 = Urban/Developed – (Yosemite Valley)
All urban/built-up or human-disturbed areas with less than 2% absolute vegetative cover are mapped in this class.  Vacant areas created by human activity, such as road cuts and cleared areas, are included in the urban/built-up category.  See the Land Use layer for more detailed land use designations of built-up features (e.g. residential, commercial, park facility).

100
=
Urban/Built Up (Outside of the Park and Private In-Holdings)


110
=
Residential


120
=
Commercial


130
=
Industrial


140
=
Transportation/Utility/Communication


150
=
Recreation

200
=
Agriculture (Outside of the Park and Private In-Holdings)


210
=
Plantations


220 
=
Other Agricultural Land


300
=
Mining (Outside of the Park and Private In-Holdings)

400
=
National Park Facilities (Within the Park Except Private In-Holdings)


410
=
Residential


420
=
Commercial




421
=
Hotels/Lodges


422
=
Commercial/Concessions (including shops, restaurants, visitor center)


430
=
Administration/Offices


431
=
Administrative Offices/Research Facilities/Other Services




432
=
Park Entrance




433 = Restoration




434 = Museum


440
=
Industrial




441
=
Maintenance Shops


450
=
Transportation/Utility/Communication




451
=
Sewage Treatment Facilities




452
=
Water Storage Facilities




453
=
Water Treatment Facilities




454
=
Electrical Power Facilities




455
=
Communication Facilities




456
=
Major Day Use Parking Areas




457
=
Dams


460
=
Recreation




461
=
Ski Areas




462
=
Picnic Areas and Associated Parking




463
=
Campgrounds (non-primitive) and Associated Parking




464
=
Tent Cabins and Associated Parking




465
=
Golf Course




466
=
View Point Area and Associated Parking





467
=
Stables and Associated Facilities




468
=
Ice Rink and Associated Parking




469 = Firing Range


470
=
Mining/Borrow Pits

800
=
Open Water 

900
=
Vacant
1000
=
Broadleaf Evergreen Trees


1020
=
Canyon Live Oak Forest Alliance (Zone 1 & 2)

Quercus chrysolepis Forest Alliance

1022
=
Canyon Live Oak/Whiteleaf Manzanita Forest Association (Zone 2)

Quercus chrysolepis/Arctostaphylos viscida Forest Association
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1022 - Canyon Live Oak / Whiteleaf Manzanita Forest Association

Note bright IR signature of the Canyon Live Oak contrasting to the adjacent rock.  Whiteleaf Manzanita scattered and locally patchy in stand.


Noted on south-facing cliffs in Yosemite Valley above cold air drainage valley floor and below the higher elevations approaching Zone 3.  Also seen on rocky exposures near Hetch Hetchy.

Taxa - Open stands of Canyon Live Oak at a minimum of 5-10% as an emergent to Whiteleaf Manzanita.  Manzanita understory is generally extremely sparse, but at times can be locally patchy in dense stands throughout the polygon.

Microclimate – Xeric

Elevation – Uppermost portions of Zone 1 to lower portions of zone 3

Soil – Poorly developed to rocky

Aspect – Southerly

Shape – Convex

Slope Position – Lower, mid and upper

Steepness - Fairly steep slopes and shallower slopes with high degree of exposed bedrock, on a shallow soil

Geology – n/a

Hydrology – Upland

Fire – n/a

Frequency – common, at times extensive

Note, the following similar map units can be confused with this type:

· Less xeric expressions of the Interior Live Oak/Whiteleaf Manzanita Woodland Association (1042) are generally separable by elevation (south facing slopes up to 3000 feet, on northerly aspects they may separate out as low as 2000 feet).

· Canyon Live Oak-Foothill Pine Forest Association (1026) – is usually more sparse, and with a minimum of approximately 3% Foothill Pine present.

· Canyon Live Oak/Greenleaf Manzanita Forest (1029) – is higher in elevation, more mesic, with possibly more dense Canyon Live Oak and Manzanita.

Key Photo Signature Notes:  Stands often noted in sparse settings where Canyon Live Oak contrasts sharply with the adjacent rock outcroppings.  Bright red signature of the Canyon Live Oak generally contrasts with the understory Whiteleaf Manzanita that reflects less IR.

1023
=
Canyon Live Oak-(Ponderosa Pine-Incense-cedar) Forest Superassociation (Zone 2) 

Quercus chrysolepis-(Pinus ponderosa -Calocedrus decurrens) Forest Superassociation
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1023 - Canyon Live Oak-(Ponderosa Pine-Incense-cedar) Forest Superassociation

Note Dense stands of Canyon Live Oak in mesic settings with locally emergent Ponderosa Pine scattered throughout but increasing towards the southeast.


Seen as dense stands of Canyon Live Oak (>75% crown cover) with sparse emergent Ponderosa Pine (minimum 3-5% relative cover up to 10-20%) especially by the riparian zones at the lower elevations near the Arch Rock park entrance.  In Zone 2 seen on steep northwesterly expressions.

Associations:  Canyon Live Oak-Ponderosa Pine Forest Association, Canyon Live Oak-Incense-cedar Forest Association

Taxa - Dense stands of Canyon Live Oak (>75% crown cover) with emergent Ponderosa Pine and or Incense-cedar with a minimum of 3-5% relative cover.

Microclimate – Generally mesic in Zone 1, submesic in Zone 2

Elevation – Higher portions of Zone 1 and most of Zone 2

Soil – Moderately developed to rocky

Aspect – Zone 1 northerly, Zone 2 south and southwest.

Shape – Zone 1 convex or concave, Zone 2 convex

Slope Position – Zone 1 lower only, Zone 2 mid and upper slopes

Steepness – Usually fairly level to moderately steep in Zone 1, and moderately steep in Zone 2.

Geology – n/a

Hydrology – Upland

Fire – n/a

Frequency – Fairly common but not extensive

Note, the following similar map units can be confused with this type:

· Ponderosa Pine-Incense-cedar-Canyon Live Oak/Mountain Misery Forest Association (3061) – has an open canopy of Canyon Live Oak with at least a 40% cover of Ponderosa Pine.  Type 3061 is significantly drier than 1023, occurs at somewhat higher elevations and has significantly less Canyon Live Oak canopy cover.

· Canyon Live Oak-California Bay Forest Association (1024) – also dense, but no emergent Ponderosa Pine.  Often occurs adjacent, usually upslope from 1023.

· Douglas-fir/Canyon Live Oak Forest Association (4012) is generally found on steeper north trending protected slopes.

Key Photo Signature Notes:  Dense stands of Canyon Live Oak in mesic settings generally yield a very bright IR signature; overall texture is smooth to slightly lumpy.  Emergent Ponderosa Pine are visible in stereo, and generally tend to have a rounded crown.
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1024
=
Canyon Live Oak-California Laurel Forest Association  (Zone 2)

Quercus chrysolepis-Umbellularia californica Forest Association
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1024 – Canyon Live Oak – California Laurel Forest Association

High IR reflectance in dense mesic stands of Canyon Live Oak.  Note in this scene, dense Canyon Live Oak alternates with talus slopes on south slopes just above the Merced River.


California Bay can be a very minor component in the canopy and is indiscernible on the aerial photos.  Noted on steep north facing slopes in extensive stands south of the Merced River from El Portal to Yosemite Valley.  At higher elevations, stands take on more southerly exposures on low slopes protected partially by adjacent topography.

Taxa – Canyon Live Oak dominant with closed canopy (>75% crown cover), with a minimum of 1-5% California Bay.

Microclimate – Mesic

Elevation – Upper portions of Zone 1 and most of Zone 2

Soil – Well developed (supporting Fern understory); or less well developed to rocky (supporting Bay)

Aspect – Generally northerly in Zone 1, but more widespread in Zone 2 occupying all aspects

Shape – Generally more common as concave, but can be convex in the rocky and talus areas

Slope Position – Generally lower to mid slopes.

Steepness – Moderately steep to steep

Geology – n/a

Hydrology – Upland

Fire – n/a

Frequency – Fairly common, variable in size

Note, the following similar map units can be confused with this type:

· Canyon Live Oak-Ponderosa Pine Forest Association (1023) – has minimum 3 to 5% Ponderosa Pine as an emergent.
· Interior Live Oak-Canyon Live Oak Woodland Association (1043) – occurs in more mesic situations, primarily below 3000 feet.  Usually associated with drier fringes of riparian zones.
· Douglas-fir–Canyon Live Oak Forest Association (4012) occurs in similar settings, but at slightly higher elevations and has a minor component of Douglas-fir.
Key Photo Signature Notes:  Note bright IR reflectance values of the Canyon Live Oak, nearly always dense stands unless interrupted by talus openings.  Canyon Live Oak yields a somewhat deeper red signature than Black Oak.  Texture is variable but generally similar throughout the stand.

1026
=
Canyon Live Oak-Foothill Pine Forest Association (Zone 1)
Quercus chrysolepis-Pinus sabiana Forest Association
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1026 – Canyon Live Oak – Foothill Pine Forest Association

In this stand, Canyon Live Oak and Foothill Pine occur with an understory of Whiteleaf Manzanita in a denser than average setting.  Low elevation example trending northeasterly.


Fairly extensive stands seen on the road to the Hetch Hetchy reservoir in extremely rocky environments with little soil development.  It was noted that the Canyon Live Oak replaced the Interior Live Oak in this area because of its higher elevation (>3000 feet).

Taxa – Canyon Live Oak and Foothill Pine occurring (each with 5-25% crown) as a sparse overstory to a sparse shrub understory of mainly Whiteleaf Manzanita.  May occur without Whiteleaf Manzanita; occasionally occurs with Canyon Live Oak densities of >50%.

Microclimate – Xeric to extremely xeric

Elevation – Uppermost portion of Zone 1 and lower portions of Zone 2

Soil – Minimal, poorly developed and rocky

Aspect – Generally southerly but variable

Shape – Convex

Slope Position – 

Steepness – Moderately steep to steep

Geology – n/a

Hydrology – Upland

Fire – n/a

Frequency – Fairly common and often extensive

Note, the following similar map units can be confused with this type:

· Foothill Pine–Interior Live Oak/Whiteleaf Manzanita Woodland Association (3092) can be separated out for the most part based on elevation and aspect (below 3000 feet).

· Canyon Live Oak/Whiteleaf Manzanita Forest Association (1022) – is usually not as sparse, and will have little or no Foothill Pine (<3% relative cover).

Key Photo Signature Notes:  Canyon Live Oaks have a rounded crown, more rounded than Black Oak; Foothill Pine has a lighter signature than Ponderosa Pine.
1029
=
Canyon Live Oak/Greenleaf Manzanita Forest Association (Zone 2)

Quercus chrysolepis/Arctostaphylos patula Forest Association
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1029 = Canyon Live Oak / Greenleaf Manzanita Forest Association

This example shows dense Canyon Live Oak (bright red signature) with some Greenleaf Manzanita (orange signature) co-occurring for the most part in the sparser portions of the stand.


Taxa – Canyon Live Oak with moderately open canopy and sparse to dense Greenleaf Manzanita.  Other montane chaparral species may be present.  Conifers will occur in the general vicinity.

Microclimate –  Submesic

Elevation – As low as 4500-5000 feet, upper Zone 2 to lowermost Zone 3

Soil –  Well developed

Aspect – Southerly

Shape – Convex to neutral

Slope Position– Mid to upper

Steepness – Moderate to steep

Geology – n/a

Hydrology – Upland

Fire – Occurs within 15 years post burn in hot burns that removed conifer cover.

Frequency – Uncommon to rare – Canyon Live Oak and Greenleaf Manzanita generally occur at different elevation ranges with minimal overlap.

Note, the following similar map units can be confused with this type:

· Canyon Live Oak/Whiteleaf Manzanita Forest Association (1022) – is lower in elevation, less mesic, with possibly less dense Canyon Live Oak and Manzanita.  

Key Photo Signature Notes:  A higher elevation type than 1022, the Greenleaf Manzanita is a somewhat darker orange than Whiteleaf Manzanita.  Generally has a higher vegetation cover than type 1022.

1040
=
Interior Live Oak Woodland Alliance (Zone 1)

Quercus wislizenii  var. wislizenis Woodland Alliance

Note:  Although still in classification as a place holder, aggregated to type 1530 in final PI field
1041
=
Interior Live Oak-Blue Oak-Foothill Pine/Brome-Wild Carrot Woodland Association (Zone 1)

Quercus wislizenii  var. wislizenis Quercus douglasii- Pinus sabiana/Bromus spp. -  Woodland Association

Note: Aggregated to type 1520 in final PI field
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1041 = Interior Live Oak – Blue Oak – Foothill Pine / Brome - Wild Carrot Woodland Association

In this example, Foothill Pine (scattered throughout) is the most common co-dominant with lesser amounts of Interior Live Oak and about a 5% relative cover of Blue Oak.  Understory is predominantly herbaceous.


Observed in small stands north of the Merced River, primarily above the town of El Portal, on moderate to steep slopes, usually with a visible herbaceous understory.  Rocky areas can occur within stands.

Taxa – Fairly closed to open stands containing a minimum of 5% each of the following trees: Interior Live Oak, Foothill Pine, and Blue Oak.  Interior Live Oak should be more dominant than Blue Oak.  Understory can be visible and is usually a mix of non-native annual grasses and forbs.

Microclimate – Xeric to dry mesic

Elevation – Primarily in Zone 1

Soil – Slight to moderate soil development with rocky areas interspersed 

Aspect – Primarily southerly ranging from SE to SW

Shape - Convex

Slope Position – Mid to upper slopes

Steepness – Moderately steep to steep

Geology – n/a

Hydrology – Upland

Fire – 

Frequency – Uncommon, sites as a rule fairly small.

Note, the following similar map units can be confused with this type:

· Blue Oak–Interior Live Oak/Non-native Brome Grass-Wild Carrot Woodland Association (2034) - may be difficult to delineate where stands of Foothill Pine are below 10%.

· Blue Oak-Foothill Pine/Grass Woodland Association (2031) – has a slightly more open canopy, with more grassland understory on less steep slopes and deeper soils.

Key Photo Signature Notes:  In nearly all stands where Blue Oak is present, there is a fairly well developed understory of annuals and grasses.  Blue Oak crown is somewhat more open than Interior Live Oak yielding a signature more towards the orange and browns.

1042
=
Interior Live Oak/Whiteleaf Manzanita Woodland Association (Zone 1)

Quercus wislizenii  var. wislizenis/ Arctostaphylos viscida Woodland Association

Note:  Aggregated to type 1530 in final PI field
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1042 – Interior Live Oak / Whiteleaf Manzanita Woodland Association

In this setting, Interior Live Oak is in a moderately sparse setting with a dense understory of Whiteleaf Manzanita.  Stands are often sparser than above example.




Noted in extremely xeric expressions on steep mid slopes primarily on southerly facing slopes above the Merced River west of the town of El Portal.  

Taxa – Interior Live Oak and Whiteleaf Manzanita in open to sparse stands with a minimum of 1-5% of each species. 

Microclimate – Extremely xeric

Elevation – Mainly upper portions of Zone 1

Soil – Minimal development

Aspect – Southerly to southwest

Shape – Convex

Slope Position – Mid to upper slopes

Steepness - Steep

Geology – n/a

Hydrology – Upland

Fire – 

Frequency – Uncommon

Note, the following similar map units can be confused with this type:

· Canyon Live Oak/Whiteleaf Manzanita Forest Association (1022) – Xeric expressions of 1022 where Canyon Live Oak is shorter than usual due to fire history.  Possibly separable based on elevation and aspect.

Key Photo Signature Notes:  In most settings, Interior Live Oaks are fairly small, herbaceous understory is generally minimal yielding little or no IR.

1043
=
Interior Live Oak-Canyon Live Oak Woodland Association (Zone 1)

Quercus wislizenii  var. wislizeni-Quercus chrysolepis Woodland Association
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1043 – Interior Live Oak – Canyon Live Oak Woodland Association

Note in this image, Canyon Live Oak yields a slightly brighter signature than adjacent Interior Live Oak found upslope above the canyon bottom.




Seen in the more significant ravines north of the Merced River where Canyon Live Oak will tend to favor the lower moister portions of canyons and draws.

Taxa – Generally closed to nearly closed stands (>75%cover) of Canyon Live Oak and Interior Live Oak with a minimum of 25% of either species. 

Microclimate – Dry mesic

Elevation – Mainly the upper portions of Zone 1 ranging from 1750 to 3000 feet

Soil – Minimal soil development associated with significant drainages.

Aspect – Primarily southerly, except at its lower elevation limits where it can occur on drier north facing aspects.

Shape - Concave

Slope Position – Lower to mid slope

Steepness – Moderately steep to steep

Geology – n/a

Hydrology – Usually associated with the drier fringes of riparian zones.

Fire – Infrequent

Frequency – Uncommon, as fairly narrow and linear mapping units.

Note, the following similar map units can be confused with this type:

· Canyon Live Oak–California Bay Forest Association (1024) - occurs in more mesic situations through most of Zone 2.  Not restricted to riparian zones.
Key Photo Signature Notes:  In ideal conditions, Canyon Live Oak yields somewhat more IR signature (towards the reds and pinks) and has a slightly larger crown.

1500 – 1900
=
Superalliances and Alliance-level Mapping Units

1510
=
Canyon Live Oak/California Buckeye Woodland & Interior Live Oak-California Buckeye Shrubland Mapping Unit (Zones 1 & 2)
Quercus chrysolepis/Aesculus californica Woodland & Quercus wislizenii  var. wislizeni – Aesculus californica Shrubland Mapping Unit 
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1510 – Canyon Live Oak / California Buckeye & Interior Live Oak – California Buckeye Shrubland Mapping Unit

This particular example depicts Canyon Live Oak and California Buckeye (yellow signature) irregularly distributed in a sparse setting over poorly developed rocky soil.


Associations:  Interior Live Oak-California Buckeye Shrubland Association

Mapped in areas above 2000-2500 feet where associated oaks are in tree form.  Environment is similar to lower elevation Interior Live Oak-California Buckeye Association.

Taxa – Moderately open stands (>15% cover) of Live Oak (>10%) and California Buckeye (>5%).  Other shrub species and annual understory may be visible.

Microclimate – Xeric 

Elevation – All of Zone 1

Soil – Poorly developed and rocky 

Aspect – Variable but not northerly

Shape – Variable

Slope Position – Mid and upper slopes

Steepness - Steep to extremely steep

Geology – n/a

Hydrology – Upland

Fire – 

Frequency – Common, stands usually not very extensive

Note, the following similar map units can be confused with this type:

· Interior Live Oak-California Buckeye Shrubland Association (5041) – Stands of California Buckeye below 2000-2500 feet should be placed into this association.

Key Photo Signature Notes:  California Buckeye (in leaf off conditions – early season loss) yield a very unique yellow signature.  Crowns are medium to small and irregularly shaped.

1520 – Blue Oak – (Interior Live Oak- Foothill Pine/Buckbrush/Annual Grass) Woodland Mapping Unit (Zone1)

Quercus douglasii –(Quercus wislizenii  var. wislizeni - Pinus sabiana / Ceanothus cuneatus / Annual Grass) Woodland Mapping Unit

Note:  Aggregation type including original PI Codes 1041, 2031, 2033, 2034 and 2035

Taxa – Open stands of Blue Oak with or without Interior Live Oak and Foothill Pine.  Understory may be predominantly herbaceous with a mix of annual grasses and native forbs or in steeper settings may contain a sparse understory of Buckbrush.  Settings that are more favorable generally will contain a denser canopy cover with Interior Live Oak and Foothill Pine.

Microclimate – Xeric 

Elevation – All of Zone 1

Soil – Moderately well developed

Aspect – Variable but not northerly

Shape – Variable

Slope Position – Mid and upper slopes

Steepness - Steep to extremely steep

Geology – n/a

Hydrology – Upland

Fire – 

Frequency – Common, stands usually not very extensive

Note, the following similar map units can be confused with this type:

· Interior Live Oak types in grassy settings containing no blue oak. 

Key Photo Signature Notes:  Difficult to ascertain presence of Blue Oak when cover is low; in this setting, it is difficult to distinguish from adjacent stands of a pure but sparse cover of Interior Live Oak.
1530 – Interior Live Oak Woodland & Shrubland Superalliance (Zone 1)

Quercus wislizenii var. wislizeni Woodland and Shrubland Superalliance
Note:  Aggregated type including original PI Codes 1040, 1042 & 5040

Taxa – Open to closed stands of shrubby or arborescent Interior Live Oak as sole or dominant to the canopy.  In shrubby settings, other chaparral species typical of northerly trending slopes may be a component to the shrub layer.  Drier settings may contain an associate of White Leaf Manzanita.

Microclimate – Variable

Elevation – Zone 1

Soil – 

Aspect – In shrubby settings, trending is variable but often northerly; woodland settings tend to face southerly

Shape – Variable

Slope Position – Mid to upper 

Steepness – Moderate to steep

Geology – 

Hydrology – Upland

Fire – 

Frequency – An uncommon mapping aggregation of low elevation chaparral and woodlands.

Note, the following similar map units can be confused with this type:

Type 5580 is found in more mesic chaparral settings and contains a broader mix of northern chaparral including Chaparral Ash, California Buckeye with shrubby Interior Live Oak

Key Photo Signature Notes:   Not as variable a signature as type 5580; interior live oak generally yields a higher amount of CIR and therefore has a more reddish signature.
2000
=
Broadleaf Deciduous Trees

2010
=
Quaking Aspen Forest Alliance (Zones 4, 7, & 8)

Populus tremuloides Forest Alliance

Note:  Aggregation type including original PI Codes 2012 & 2017
2011
=
Quaking Aspen/California False Hellebore Forest Association  (Zones 4 & 7) [Potter]
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Populus tremuloides/Veratrum californicum Forest Association
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Small examples were noted where California Corn Lily was observed on several meadows (Aspen Valley) all of which were below MMU.  Stands in Zone 4, which deviate from the modal expression, such as non-extensive mesic stands of Aspen containing willow, or bitter cherry, are mapped at the Alliance.

(Zone 4)

Taxa:  Partial listing below, see Potter p.25 for complete species listing:  (Potter sample size = 16).  Tree cover is 49-96%, averaging 78%.  Note this area has a high forb and grass cover (0-95%), average of 54%.  See example just NE of Harden Lake north of White Wolf.


Tree Overstory

Cons

Cover



PoTr



94

36



AbMa



81

28



AbCo



69

18



PiCo



38

16


Tree Understory





PoTr



100

4



AbCo



62

3



AbMa



56

2



PiCo



31

1


Shrubs



RiRo



44

5



SyAc



31

15


Forbs



OsCh



75

4



ThFe



56

2



SeTr



50

4



VeCa



50

6

Microclimate – 

Elevation – 6500-8600 feet

Soil – 27-40”

Aspect – All

Shape – Concave to neutral

Slope Position - Lower slope, generally in drainage bottoms, but also middle slopes, toe slopes, and benches

Steepness – 2-31%, average = 12%; usually less than 15%; often less than 10%

Geology – 

Hydrology – Temporarily to seasonally flooded

Fire – More extensive with periodic fire

Frequency – Not seen in units above MMU on the Zone 3 & 4 reconnaissance

Note, the following similar map units can be confused with this type:

· Aspen/Mountain Pennyroyal Forest Association (2012) – is drier.

(Zone 7)

During the field reconnaissance seen primarily in riparian settings in the upper portions of Lee Vining Creek.  Note:  Mapped sparingly, generally on the west side in wet environments.

Taxa – Dense stands of Aspen in riparian or meadow settings with at least 10% absolute cover of aspen.

Microclimate –

Elevation – Middle portions of Zone 7

Soil – 27-40”

Aspect – All

Shape – Concave to neutral

Slope Position – Lower slopes, generally in drainage bottoms, but also toe slopes, and benches

Steepness – 2-31%; average = 12%; usually less than 15%; often less than 10%

Geology - 

Hydrology – Temporarily flooded in places; temporarily to seasonally saturated in others

Geology –

Fire – More extensive with periodic fire

Frequency – Rare

Note, the following similar map units can be confused with this type:

· This type and other conifer-aspen expressions are restricted in size and occur in close proximity to each other in riparian zones.  Complexing is common with many areas falling below the MMU.

· Lodgepole Pine–Aspen-Jeffrey Pine Riparian Mapping Unit (3011) – is generally limited just to riparian settings on the east side.

· Type 2017 (Aspen/Meadow Mapping Unit) is inseparable from this association, but is mapped on the east side in lower elevations.

· Type 3012 (Lodgepole Pine–Aspen/Meadow Mapping Unit has the Lodgepole Pine conifer component and is mapped on the east side.

Key Photo Signature Notes:  Generally tree structured Aspens in meadow environments occurring on both sides of the crest but mapped on the west side in wet environments.

2012
=
Quaking Aspen/Mountain Monardella Forest Association (Zone 4) 

Populus tremuloides/ Monardella odoratissima Forest Association
Note:  Aggregated to type 2010 (Alliance Level) in final PI field

Not identified on the Zone 3 and 4 photointerpretation reconnaissance – see Potter p.30.  This type also has a high herbaceous component, but is found in middle and lower slopes, not drainage bottoms.  Occasionally found on benches and upper slopes.  May not be separable from type 2011, but may have lower IR for understory than 2011 because of drier conditions.  Red Fir is a more common component than White Fir.

Taxa:  Partial listing below, see Potter p.29 for complete species listing:  (Potter sample size = 19).  Tree cover is 33-85%, averaging 71%.  Note this area has a high forb and grass cover (0-90%), average of 93%.
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Microclimate – 

Elevation – Upper portion of Zone 3 to middle of Zone 4, 6920-9100 feet, average 8046 feet

Soil – 30-40”

Aspect – SE, SW, NW, solar radiation levels moderate to high

Shape – Neutral to concave

Slope Position - Middle and lower slopes, sometimes in bottoms adjacent to meadows,
 or on benches; and upper slopes, generally more frequent in upland settings

Steepness – 3-33%, average 18%, gentle

Geology – 

Hydrology – Temporarily saturated to upland

Fire – More extensive with periodic fire

Frequency – Never large or extensive, usually less than 5 acres

Note, the following similar map units can be confused with this type:

· Aspen/California Corn Lily Forest Association (2011) – is more mesic.

Key Photo Signature Notes:  Mapped in drier settings sparingly on the west side, Aspen takes on a small tree or shrub form in most examples

2013
=
Quaking Aspen/Willow spp. Forest Mapping Unit (Zones 7 & 8)

Populus tremuloides/Salix spp. Forest Mapping Unit
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2013 – Quaking Aspen/Willow spp. Forest Mapping Unit
In this example, the lighter Willow with the rounded crown is more common in the right portion of the image adjacent to the meadow.




Associations:  Aspen/Woods Rose Forest Association

During the field reconnaissance primarily observed in the upper portions of Zone 8 and most of Zone 7 as fairly narrow units, quite often either above or below small meadows.

Taxa – Emergent stands of Aspen of at least 30% cover over dense but local patches of Salix 
spp. of at least 30% cover.

Microclimate -

Elevation – Most of Zone 7 and upper portion of Zone 8

Soil – 

Aspect – All

Shape - Concave

Slope Position – Lower

Steepness – Level to slight slope

Geology - 

Hydrology – Temporarily to seasonally flooded

Fire – More extensive with periodic fire

Frequency – Fairly common, but mapping units are usually fairly small

Note, the following similar map units can be confused with this type:

· Aspen/Shrub Willow spp. High Elevation Talus Mapping Unit (2014) – occurs on talus slopes in rocky environments.

· Aspen/Meadow Mapping Unit (2017) – occurs in meadows but has no willow.

· Lodgepole Pine–Aspen types generally occur at higher elevations and have a darker conifer (lodgepole) component.

Key Photo Signature Notes:  Generally found in riparian to meadow-riparian settings where the lighter signature willow co-dominates with the darker signature (more towards magentas and reds) 

2014
=
Quaking Aspen/Willow spp. Talus Mapping Unit (Zone 7)

Populus tremuloides/Salix spp. Talus Mapping Unit
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2014 – Quaking Aspen/Willow spp. Talus Mapping Unit
Mapped in steep talus settings where both aspen and willow co-occur, this example depicts a dominance of Aspen with the brighter Willow signature occupying the wetter sites adjacent to the rivulets.


During the field reconnaissance observed, in most of the major east-west trending canyons, as narrow bands running up the sideslopes, often occurring repeatedly over short distances.  Bare rock talus often surrounds these narrow mapping units.

Taxa – Sparse to moderately dense stands of shrubby Aspen of at least 5% cover, distributed evenly or irregularly with Salix shrub species of at least 5% cover.

Microclimate -

Elevation – >9000’

Soil – Little to no soil development

Aspect – As a rule, northerly; however also southerly at highest elevations

Shape – Variable, but usually convex (on talus) 

Slope Position – Usually lower to mid 

Steepness – Steep to extremely steep

Geology – Talus

Hydrology – Temporarily to seasonally flooded or saturated

Fire/Disturbance – May be associated with avalanche chutes, only moderately stable talus

Frequency – Fairly common but restricted

Note, the following similar map units can be confused with this type:

· Aspen/Shrub Willow spp. Riparian Mapping Unit (2013) – occurs in riparian and meadow-riparian situations.

· Aspen/Meadow Mapping Unit (2017) – occurs in meadows.

· Shrub Willow-Steep Talus Setting Mapping Units (6506, 6512) - lack the presence of Aspen and generally occurs in somewhat wetter environments.

2015
=
Quaking Aspen-Jeffrey Pine/(Big Sagebrush) Forest Association 

(Zone 8) 

Populus tremuloides- Pinus jeffreyi/(Artemesia tridentata) Forest Association
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2015 – Aspen – Jeffrey Pine / (Big Sagebrush) Forest Association

Generally a riparian community, downstream from type 3011; Jeffrey Pine shows up as the rounded crown conifer more concentrated on the left side of the image, Aspen (a brighter signature) on the right side.




Observed during the field reconnaissance above riparian settings and on dry mesic hillsides in most major drainages along the east side.

Taxa – Jeffrey Pine and Aspen in sparse to moderately dense stands of at least 10% cover over a sparse to moderately dense understory layer of Big Sagebrush of at least 10% cover.  Mesic edges may contain meadow rushes especially Baltic Rush.

Microclimate -

Elevation – Upper portions of Zone 8 and lower portions of Zone 7

Aspect – 

Shape – Usually convex

Slope Position – Lower slope

Steepness – Slight to moderate

Geology - 

Hydrology – Riparian or upland

Fire – Infrequent

Frequency – Fairly common, often transitional to wetter meadows

Note, the following similar map units can be confused with this type:

· Lodgepole Pine/(Big Sagebrush)/(Kentucky Bluegrass) Meadow Edge Mapping Unit (3047) - is usually closer to meadows, and may be adjacent to 2015.

· Lodgepole Pine-Aspen Meadow Mapping Unit (3012) – is usually closer to meadows, and may be adjacent to 2015.

Key Photo Signature Notes:  Note varying size and color of both conifer species along with the brighter IR signatures found in quaking aspen.

2016
=
Quaking Aspen/Big Sagebrush Forest Superassociation (Zone 8)

Populus tremuloides/Artemesia tridentata Forest Superassociation
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2016 – Quaking Aspen/Big Sagebrush Forest Superassociation)

Depicted in this example with aspen taking on a shrubby form; aspen may form a fairly dense tree canopy in this dry aspen type.


Associations:  Aspen/Big Sagebrush Forest Association, Aspen/Big Sagebrush-

Mountain Pennyroyal/Kelloggia Forest Association, Aspen Forest Alliance (dry types)

The most xeric expression of the Aspen types, usually found up slope from Aspen in riparian or meadow situations, often in association with some seepage.  Aspen usually take on a scrubby form in this type.

Taxa – Sparse to nearly closed stands of Aspen of at least 5% cover over a sparse to moderately dense stand of Big Sagebrush of at least 5% cover.  Drier edge herbaceous species, including Baltic Rush, Poa spp. and Carex douglasii, often occur in the understory layer.

Microclimate -

Elevation – Generally the upper portions of Zone 8

Soil – 

Aspect – Variable

Shape – Variable

Slope Position – Flats and lower slopes

Steepness – Moderate to shallow

Geology - 

Hydrology – Mesic

Fire – Limited in extent in absence of fire

Frequency – Fairly common, usually small units

Note, the following similar map units can be confused with this type:

· Aspen/Meadow Mapping Unit (2017) – drier portions may be difficult to differentiate from 2016 in nearly closed stand settings.

Key Photo Signature Notes:  Aspen in this setting yields a somewhat less bright signature (tending towards dark brown) than most aspen types.

2017
=
Quaking Aspen/Meadow Mapping Unit (Zones 7 & 8)

Populus tremuloides/Meadow Mapping Unit

Note:  Aggregated to type 2010 (Alliance Level) in final PI field
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2017 – Quaking Aspen/Meadow Mapping Unit

Mapped in eastside Aspen-meadow environments in varying stand structure and density.  Note variable species composition in the meadow understory in this example.


Extensive stands of this type were noted just north of Conway summit in the Virginia Creek drainage, and also above Summers Meadows near the Green Creek road.

Taxa – Sparse to dense stands of at least 5% cover of Aspen over a dense herbaceous layer of Juncus spp, Poa spp., Carex spp. and Elymus spp.

Microclimate -

Elevation – Generally below 10,000 feet, Zone 7 & 8

Soil –

Aspect –

Shape - 

Slope Position - 

Steepness – Flat to moderate

Geology - 

Hydrology – Temporarily flooded

Fire – 

Frequency – Fairly common, often as very large stands

Note, the following similar map units can be confused with this type:

· Aspen/Big Sagebrush Mapping Unit (Superassociation) (2016) – more mesic stands grade into 2017.

· Lodgepole Pine–Aspen types contain a conifer component that yields a darker IR signature.

· Aspen/Shrub Willow spp. Riparian Mapping Unit (2013) - has a Willow component

Key Photo Signature Notes:  Note single woody species dominance (Aspen) over a variable meadow environment; usually temporarily flooded.

2020
=
California Black Oak Forest Alliance (Zones 2 & 3)
Quercus kelloggii Forest Alliance
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2020 – California Black Oak Forest Alliance

Mapped in a wide range of stand structure, this example is dense Black Oak, with conifer starting to mix in the lower portion of the photo and shrubs in the upper portion.


Associations:  California Black Oak/Mewuk Manzanita-Mountain Misery Forests Association

Used as a “catch all” for more or less pure stands of Black Oak in moderately open to closed situations with several environmental expressions.  Also observed as pure stands in closed canopy forest associations, often in late seral post fire environments.
Taxa – Black Oak in moderately open to closed canopy environments.

Microclimate – Submesic to fairly dry.  Dry mesic in closed forest types.

Elevation – Uppermost portions of Zone 1 through lower portions of Zone 3

Soil – Well developed; also well drained in forest environments

Aspect – Variable depending on elevation more northerly at its lower elevation expressions, and south to southwest toward the upper limits of Zone 2 

Shape – Generally slightly convex

Slope Position – Lower to mid slopes

Steepness - Moderate

Geology – 

Hydrology – Upland

Fire – Common with fire history of approximately 30 years

Frequency – Fairly common but not extensive

Note, the following similar map units can be confused with this type:

· California Black Oak-Incense-cedar Forest Association (2022) - in closed canopy forest situations, will have Incense-cedar >25% cover.  Black Oak is more common with fire history.  California Black Oak-Incense-cedar Forest Association will have more Incense-cedar due to fire suppression, and is probably a rare type.

· Valley Oak Woodland Alliance (2040) – looks similar to 2020 in meadow environments, however, Black Oak crowns are usually narrower and less well defined.  Valley Oaks will for the most part occur at lower elevations.

· Canyon Live Oak types generally yield an IR signature a bit towards the light pinks and have a somewhat more rounded and less diffuse crown.
Key Photo Signature Notes:  Black Oak signature although variable, is nearly always a brighter red than Canyon Live Oak.

2021
=
California Black Oak/Greenleaf Manzanita Forest Association (Zone 2) 

Quercus kelloggii/Arctostaphylos patula Forest Association
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2021 – California Black Oak / Greenleaf Manzanita Forest Association

This example contains a minor conifer component towards the edges of the scene; most mapped stands are small openings in conifer forests such as this one.


Taxa – Black Oak of moderately open canopy with open to closed canopy of Greenleaf Manzanita.  Other Montane chaparral shrub species may be present (Chinquapin, Mountain Whitethorn).

Microclimate – Fairly dry

Elevation – Over 5500 feet, Zone 2

Soil – Moderately well developed

Aspect - All

Shape – Convex

Slope Position – Mid to upper slopes

Steepness – Moderate to steep

Geology – n/a

Hydrology – Upland

Fire – No evidence of fire in sites surveyed

Frequency – Rare

Note, the following similar map units can be confused with this type:

· Canyon Live Oak/Greenleaf Manzanita Forest Association (1029) - occurs in steeper, rockier settings

2022
=
California Black Oak-Incense-cedar Forest Association (Zone 2)

Quercus kelloggii – Calocedrus decurrens Forest Association
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Although this type does not appear to be common or occupy extensive areas, it was occasionally observed in a several settings within Zone 2.  Noted in the Yosemite Valley south of the Merced River and the Bishop Creek RNA.  Note:  could occur on sites that have seen die-offs of Ponderosa Pine due to bark beetle infestations in pines.

Taxa – Dominant Black Oak with a minimum of 10-20% Incense-cedar in closed to fairly open settings.

Microclimate – Dry mesic to mesic

Elevation – Most portions of Zone 2

Soil – Moderately developed in places, fairly rocky in others.

Aspect – Variable

Shape – Variable

Slope Position – Usually mid slopes

Steepness – Minimal to moderately steep

Geology – Noted in association with glacial and till rocky areas.

Hydrology – Upland

Fire – Less common with recent fire history

Frequency – Rare to uncommon, generally as a fairly small mapping unit.   Environmental expressions however do vary more extensively than most types.

Note, the following similar map units can be confused with this type:

· California Black Oak Forest Alliance (2020) – in closed canopy situations will have Incense-cedar of <10-20% cover.  California Black Oak-Incense-cedar Forest Association will have more Incense-cedar due to fire suppression.
· Ponderosa Pine-Incense-cedar/Mountain Misery Forest  Association (3063) - Generally not separable from this type, not enough examples to extrapolate a reliable photo signature.
2025
=
California Black Oak/(Bracken Fern) Forest Mapping Unit (Zone 2) 
Quercus kelloggii/(Pteridium aquilinum) Forest Mapping Unit
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2025 – California Black Oak/(Bracken Fern) Forest Mapping Unit

This example taken in the Yosemite Valley shows a number of different herbaceous understories to the Black Oak canopy.




Taxa – Tall open canopy of Black Oak adjacent to meadows with high cover (>60%) of Bracken Fern or other forbs in the understory.

Microclimate – Mesic to possibly temporarily saturated in meadow edge environments

Elevation – Most of Zone 2

Soil – Well developed

Aspect – Neutral

Shape – Flat

Slope Position – Valley bottom

Steepness – Level

Geology – n/a

Hydrology – Adjacent to meadow

Fire – Rare

Frequency – Rare

Note, the following similar map units can be confused with this type:

· None
Key Photo Signature Notes:  Black Oaks are often quite large over a meadow environment yielding a high degree of brightness in the IR.
2030
=
Blue Oak Woodland Alliance (Zone 1)

Quercus douglasii Woodland Alliance

2031
=
Blue Oak-Foothill Pine/Grass Woodland Association (Zone 1)

Quercus douglasii- Pinus sabiniana /Grass Woodland Association
Note:  Aggregated to type 1520 in final PI field
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2031 = Blue Oak – Foothill Pine / Grass Woodland Association

In this example, Blue Oak dominates the stand with a significant component of Foothill Pine.  A minor amount of Interior Live Oak can be seen in the upper right portion of the photo.


Several small stands were noted on steep slopes in close association with the Interior Live Oak–Blue Oak–Foothill Pine/Brome-Wild Carrot Woodland Association below the Arch Rock park entrance on slopes above the Merced River.  Also seen in small areas north of the Drew Meadow on the Cherry Valley road.

Taxa – Moderately open stands of Blue Oak with emergent Foothill Pine of at least 1-5% with an understory of California Annual Grasses (possibly with a native component) and herbs.

Microclimate – Dry mesic

Elevation – Primarily Zone 1

Soil – Moderately well developed

Aspect – Southerly, but not extreme (rarely SW)

Shape – Convex

Slope Position – Mid to upper slopes

Steepness - Moderately steep to steep

Geology – n/a

Hydrology – Upland

Fire – 

Frequency – Uncommon

Note, the following similar map units can be confused with this type:

· Interior Live Oak–Blue Oak–Foothill Pine/brome-Wild Carrot Woodland Association (1041) - appears to be a slightly more closed canopy type with less of a grassland understory on steeper and shallower soils.

Key Photo Signature Notes:  Generally found over a herbaceous understory; note uniform signature of one species of oak.
2033
=
Blue Oak/Non-native Brome Grass-Wild Carrot Woodland Association (Zone 1)

Quercus douglasii/ Non-native Brome Grass-Daucus carota Woodland Association

Note:  Aggregated to type 1520 in final PI field
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2033 = Blue Oak/Non-native Brome Grass-Wild Carrot Woodland Association
Blue Oak is rare in pure stands in the study area; more often occurring with Interior Live Oak.  In this example, Blue Oak represents about 90% of the relative tree cover over a herbaceous understory.


Observed in small units below El Portal and along the Cherry Valley road near Drew Meadow.  A sizable stand occurs just north of the Yosemite Research Center.  Individual trees vary greatly in size depending on environmental factors such as proximity to the riparian corridor and the severity of the slope.

Taxa – Open to fairly open stands of at least 1-5% Blue Oak with primarily a non native annual grassland understory (California Annual Grasslands)

Microclimate – Xeric to dry mesic

Elevation – Most of Zone 1, more common at the lower portions below 2000 feet

Soil – Moderately well developed 

Aspect – Generally southerly

Shape – Convex

Slope Position – Mid to upper slopes

Steepness – Moderately to extremely steep

Geology – n/a

Hydrology – Upland

Fire – 

Frequency  - Uncommon; stands not extensive in environs

Note, the following similar map units can be confused with this type:

· Other Blue Oak associations are similar but contain higher variability in overall PI signature reflected by the other tree species.  This is probably the most open type within the Blue Oak Woodland Alliance.

· Blue Oak-Interior Live Oak/Non-native Brome Grass-Wild Carrot Woodland Association (2034) – has a more closed canopy.

Key Photo Signature Notes:  Uniform signature of the Blue Oak (diffuse open crown trending towards the orange and browns) always over a herbaceous understory.

2034
=
Blue Oak-Interior Live Oak/Non-native Brome Grass-Wild Carrot Woodland Association (Zone 1) 

Quercus douglasii- Quercus wislizenii var. wislizeni/ Non-native Brome Grass- Daucus carota Woodland Association

Note:  Aggregated to type 1520 in final PI field
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2034 – Blue Oak – Interior Live Oak / Non-native Brome Grass-Wild Carrot Woodland Association

Image represents a typical stand containing a minor component of Foothill Pine also.  Note total lack of IR signature on the summer-dry grass understory.




Observed on the mid slopes along Foresta Road just above El Portal.  Stands were for the most part extremely small, but mappable.

Taxa – Fairly open stands of Blue Oak and Interior Live Oak, with a minimum of 1-5% cover for each species.  Herbaceous understory of non-native annual grasses between stands can be broken up by minor rocky areas.

Microclimate – Extremely xeric

Elevation – Zone 1

Soil – Moderately well developed

Aspect - Southerly

Shape – Convex

Slope Position – Mid slopes

Steepness - Extremely steep

Geology – n/a

Hydrology – Upland

Fire – 

Frequency – More common than Blue Oak/Non-native Brome Grass-Wild Carrot Woodland Association.

Note, the following similar map units can be confused with this type:

· Interior Live Oak–Blue Oak–Foothill Pine/Brome-Wild Carrot Woodland Association (1041) - is more closed and contains sparse emergent Foothill Pine.

· Blue Oak/Non-native Brome Grass-Wild Carrot Woodland Association (2033) - usually contains a more open canopy.

Key Photo Signature Notes:  Generally open stands with annuals and grasses; Blue Oak has a more diffuse and open crown trending slightly towards oranges and browns in the IR.  Interior Live Oak crown tends to yield IR signatures more in the pinks and lighter magentas and has a denser crown.

2035
=
Blue Oak/Wedgeleaf Ceanothus/Annual Grass Woodland Association (Zone 1) 

Quercus douglasii/ - Ceanothus cuneatus /Annual Grass Woodland Association
Note:  Aggregated to type 1520 in final PI field

Possibly seen along southerly slopes just north of the Merced River but this type was never substantiated.  Wedgeleaf Ceanothus was observed in and near stands of Blue Oak in several instances.

Taxa – Open to fairly open stands of at least 1-5% Blue Oak with sparse (1-20%) Wedgeleaf Ceanothus occupying the rocky areas.  Both species are emergent to an annual grassland comprised primarily of non-native species.

Microclimate – Xeric

Elevation – Zone 1, especially the lower portions

Soil – Moderately well developed, but rocky in places

Aspect – Generally south to southwest

Shape – Convex

Slope Position – Mid and upper slopes

Steepness - Steep

Geology –

Hydrology – Upland

Fire – 

Frequency – Uncommon

Note, the following similar map units can be confused with this type:

· Other associations within the Blue Oak Woodland Alliance do not contain shrub forms.

· Blue Oak–Interior Live Oak/Non-native Brome Grass-Wild Carrot Woodland Association (2034) - usually has a denser canopy cover and a more variable canopy signature from the species diversity in oaks.

2040
=
Valley Oak Woodland Alliance (Zone 1) 
Quercus lobata Woodland Alliance
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2040 – Valley Oak Woodland Alliance

This example is taken from an area of El Portal; examples within the study area are rare.  This site also contains several Cottonwood individuals.


Generally found west of the environs; a couple of stands were noted along the broader terraces along the Merced River west El Portal.  The largest stands are in association with land use disturbance within the town of El Portal.  Two other sites were noted within one mile of the Yosemite Valley Research Center.  Most stands were noted with other canopy species such as Black Oak and Black Cottonwood.

Taxa – Valley Oak in fairly open stands normally between 10 and 25% with a herbaceous or disturbed understory.

Microclimate – Mesic

Elevation – Lower portions of Zone 1

Soil – Well developed 

Aspect – Neutral

Shape – Flat

Slope Position – Valley bottom

Steepness - Minimal

Geology – Associated with river terrace

Hydrology – Upland (river terraces within environs)

Fire – n/a

Frequency – Rare

Note, the following similar map units can be confused with this type:

· California Black Oak Forest Alliance (2020) - in meadow environments looks similar, however, Black Oak crowns are usually narrower and less well defined.  Valley Oaks will for the most part occur at lower elevations.

2050
=
Black Cottonwood Temporarily Flooded Forest Alliance (Zones 2, 7, & 8) 
Populus balsamifera ssp. trichocarpa Temporarily Flooded Forest Alliance

Note:  Aggregation type including original PI Code 2051
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2050 = Black Cottonwood Temporarily Flooded Forest Alliance

Only small stands noted in the study area, this example (a band of riparian trees running along the south side of the road) is co-dominated with White Fir.


Observed along the Merced River along sandbars and small islands, especially in the upper portions of Zone 1 and lower portions of Zone 2 in the Yosemite Valley.  Many stands are well below ½ hectare and are too small to map.  Stands were also noted in association with meadow environments within the Yosemite Valley.

Taxa – Black Cottonwood in sparse to dense stands often with a sparse shrub or small tree layer of associated willow and other riparian shrub species. 

Microclimate – 

Elevation – Upper portions of Zone 1 and lower portions of Zone 2.

Soil – Cobbly, associated with active streambed; sandbars, and meadows.

Aspect – 

Shape – Concave to neutral

Slope Position – Valley bottoms

Steepness - 

Geology – Stream banks, bars and small islands.

Hydrology – Temporarily to seasonally flooded

Fire – Infrequent

Frequency – Uncommon

Note, the following similar map units can be confused with this type:

· White Alder Temporarily Flooded Forest Alliance (2060) - will usually occupy narrower and steeper channels.

· Willow Mapping Units (2510, 6500’s) - in similar settings probably will yield a less textured signature.
2051
=
Black Cottonwood/Western Azalea Forest Association (Zone 2)

Populus balsamifera ssp. Trichocarpa/ Rhododendron occidentale Forest Association

Note:  Aggregated to type 2050 (Alliance level) in final PI field

Taxa – Black Cottonwood in sparse to dense stands (5-50% cover) sometimes with an emergent White Alder component (up to 10-20%) with a sparse shrub layer of Western Azalea (1-5%) and Salix sp. And a rich herbaceous layer.

Microclimate – 

Elevation – Zone 2

Soil – Well developed

Aspect – None

Shape – Neutral

Slope Position – Valley bottoms 

Steepness – Gentle

Geology – 

Hydrology – Temporarily to semi-permanently flooded

Fire – Infrequent

Frequency – Infrequent

Note, the following similar map units can be confused with this type:

· White Alder Temporarily Flooded Forest Alliance (2060) – is on steeper gradient streams with higher cover of White Alder.

Key Photo Signature Notes:  No signature has been established for Western Azalia.  May be necessary to map to alliance level.

2052
=
Black Cottonwood–Quaking Aspen (Jeffrey Pine)/ Willow spp. Mapping Unit (Zones 7 & 8)
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Populus balsamifera ssp. Trichocarpa – Populus tremuloides (Pinus jeffreyi)/ Salix spp. Mapping Unit
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During the field reconnaissance observed in the higher portions of Lee Vining Canyon as complex riparian mapping units, in most cases too small to map.  One fairly large example was noted near the pumping station.  Other narrow riparian examples were also noted along the edge of a portion of Upper Twin Lake and below Lundy Lake.

Taxa –Aspen and Black Cottonwood in usually dense riparian settings of at least 5% cover of either species

Microclimate – Cold air drainages

Elevation – Lower portions of Zone 7

Soil –

Aspect – Variable 

Shape – Concave 

Slope Position – Canyon bottoms

Steepness – Slight to moderate

Geology –

Hydrology – Temporarily to seasonally flooded

Fire – Fire not an important process in this type

Frequency – Uncommon, and limited in size

Note, the following similar map units can be confused with this type:

· None.

Key Photo Signature Notes:  Black Cottonwood is extremely difficult to distinguish from Aspen in the environs mainly because stands are so infrequent and small.   Generally, the Cottonwood yields IR signatures a bit more towards the reds and has a slightly larger crown.

2060
=
White Alder Temporarily Flooded Forest Alliance (Zones 2 & 3)

Alnus rhombifolia Temporarily Flooded Forest Alliance

Note:  Aggregated to type 2520 in final PI field

Associations:  White Alder Forest Association

This type was not observed specifically during the field reconnaissance for Zones 1 and 2, however it will probably be possible to map based on physical parameters.

Taxa – White Alder usually forming a nearly closed to closed canopy in narrow bands associated with perennial streams.  

Microclimate – 

Elevation – Upper portions of Zone 1 through the lower portions of Zone 3.

Soil – Associated with fairly narrow streamside, gravelly

Aspect – Variable

Shape – Concave

Slope Position – Drainage bottoms

Steepness - Minimal to moderately steep

Geology – Streamside alluvial

Hydrology – Seasonally to permanently flooded.

Fire – Not an important process in this type

Frequency – Unknown

Note, the following similar map units can be confused with this type:

· Bigleaf Maple Forest Alliance (2080) – is generally found in steeper and rockier environments such as canyon side slopes.

· Black Cottonwood Temporarily Flooded Forest Alliance (2050) - will be associated in general with much larger drainages and more naturally disturbed sites (sand bars and small islands).

· Douglas-fir-White Alder Forest Association (4014) – is found in narrower canyons and has a conifer component.  Use associated conifer stands to aid in mapping.

· Incense-cedar-White Alder Forest Association (4111) – is found in narrower canyons and has a conifer component. Use associated conifer stands to aid in mapping.

Key Photo Signature Notes:  White Alders within the environs nearly always are in stands too narrow to map; occasionally bands of White Alder are wide enough to delineate; their signature is similar to Aspen but their range is fairly exclusive of one another.

2070
= 
Mountain Alder Mapping Unit (Zone 4)

Alnus incana Mapping Unit
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Taxa – Mountain alder dominates the tall shrub or small tree canopy in dense but locally small stands, occasionally with willow or emergent Black Cottonwood.

Microclimate – Riparian

Elevation – Zone 4

Soil – Rocky

Aspect – Variable 

Shape – Variable

Slope Position – Low

Steepness - Minimal

Geology – n/a

Hydrology – Temporarily to seasonally flooded

Fire – 

Frequency – Uncommon, local to San Joaquin River, stands usually not very extensive

Note, the following similar map units can be confused with this type:

· Tree willow (type 2510)

· Quaking Aspen types

· Black Cottonwood

Key Photo Signature Notes:  Look for presence of riparian trees in small dense patches along the edges of the San Joaquin River.  Most stands are downslope of Devils Postpile National Monument.
2080
=
Bigleaf Maple Forest Alliance (Zone 2)

Acer macrophyllum Forest Alliance

Note:  Aggregated to type 2520 in final PI field
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2080 – Bigleaf Maple Forest Alliance

This example depicts a steep northerly setting above Yosemite Valley.  The Bigleaf Maple is in the linear riparian zone running south to north in the center of the picture.


Taxa – Bigleaf Maple as a dominant; often co-occurring with alder, sometimes with a minor component of bay or Canyon Live Oak.
Microclimate – 

Elevation – Zone 2

Soil – 



Aspect – Very steep and rocky

Shape – 

Slope Position – Probably lower slopes to valley bottoms and streamsides, even on steep slopes

Steepness – 

Geology – 

Hydrology – 

Fire – 

Frequency – 

Note, the following similar map units can be confused with this type:

· White Alder temporarily Flooded Forest Alliance (2060) – may be confused with 2080.  White Alder Temporarily Flooded Forest Alliance is not as steep or rocky.

Key Photo Signature Notes: Bigleaf Maple stands within the environs are limited to near MMU stands, generally are seen with rocky steep streams and take on a somewhat lighter IR signature than White Alder.  

2500 – 2990
=
Superalliances and Alliance-level Mapping Units

2510
=
Willow Spp. Mapping Unit (Zones 1 & 2)
Salix Spp. Mapping Unit
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Noted in both Zones 1 and 2, however stands in Zone 1 were generally larger and could at times be above ½ hectare.  Usually associated with lower energy streams, major rivers including the Merced and Tuolumne, and meadow environments.  See mapping notes for willow alliances.

Taxa – Red Willow (Salix laevigata) is the most common dominant in this tree willow mapping unit.  Tree forms of Arroyo Willow (Salix lasiolepis) or Shining Willow (Salix lucida) may be present.

Microclimate – 

Elevation – Throughout Zones 1 and 2

Soil – Alluvial, sandy or silty.

Aspect – Variable

Shape – Concave to neutral

Slope Position – Drainage bottoms

Steepness - Usually minimal in Zones 1 and 2 except in extremely small stands along steep perennial streams or along major water courses.

Geology – Streamside alluvial

Hydrology – Seasonally to permanently flooded

Fire – Not an important or frequent process in this type

Frequency – Fairly common but restricted in size.

Note, the following similar map units can be confused with this type:

· Black Cottonwood Temporarily Flooded Forest Alliance (2050) - occupies similar environments, however the crown canopy is usually more irregular yielding more of a texture on the aerial photography.  Black Cottonwood normally occupies lower gradient streams.

· Bitter Cherry Shrubland Alliance (6300) – Bitter Cherry generally occupies post burn environments but is difficult to distinguish from willow since they both often occupy riparian environments.

Key Photo Signature Notes:  Willow signature is extremely variable depending on stand size, structure and species composition.  In Zones 1 & 2, always associated with perennial streams.

2520
=
 White Alder & Bigleaf Maple Forest Superalliance (Zones 2 & 3)

Alnus rhombifolia & Acer macrophyllum Forest Superalliance
Note:  Aggregation type including original PI Codes 2060 & 2080

Taxa – White Alder and or Bigleaf Maple dominate the canopy; usually steeper and rockier settings will contain Maple.  Conifers such as Incense Cedar or Douglas-fir may be a minor component to the canopy.

Microclimate – Riparian

Elevation – Zone 1 & 2

Soil – Moderately well developed

Aspect – Variable 

Shape – Variable

Slope Position – Low

Steepness - Moderate to extremely steep

Geology – n/a

Hydrology – Temporarily to seasonally flooded

Fire – 

Frequency – Uncommon, stands usually not very extensive

Note, the following similar map units can be confused with this type:

· Tree willow (type 2510)

Key Photo Signature Notes:  Look for presence of riparian trees often as a narrow band within dense lower elevation mixed conifer forests.  Brighter signature of the broadleaf trees is diagnostic.
3000
=
Needleleaf Evergreen Pine Trees

3010
=
Sierra Lodgepole Pine- Quaking Aspen (Jeffrey Pine) Mapping Unit (Zones 4 & 8)

Pinus contorta var. murrayana-Populus tremuloides (Pinus jeffreyi) Mapping Unit

Note:  Aggregation type including original PI code 3011

3011
=
Sierra Lodgepole Pine-Quaking Aspen-Jeffrey Pine Forest Mapping Unit (Zone 8) 

Note:  Aggregated to type 3010 (Alliance level) in final PI field
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3011 – Sierra Lodgepole Pine-Quaking Aspen-Jeffrey Pine Forest Mapping Unit
Depicted here in its most typical setting (an eastside riparian expression) dominated by Lodgepole Pine with lesser amounts of Jeffrey Pine and Aspen.  Aspen yields a brighter red IR signature than the adjacent pines.



Observed during the field reconnaissance in glacially cut canyons, often adjacent or in close proximity to meadows.  Most mapping units are fairly narrow, but often quite extensive.  This type is highly variable, with any of the three tree species dominating, forming either an even mix or irregular pattern.

Taxa – At least 1 to 10% of Lodgepole Pine and Aspen and Jeffrey Pine all occurring within the mapping unit.  Jeffrey Pine is often the dominant at the lower limits of this type, and along the drier margins of the corridor.  The presence of Aspen is variable and can occasionally be dominant in wetter sites.

Microclimate – Important type in areas of cold air drainage, where Lodgepole Pine extends below its normal elevation range

Elevation – Lower portions of Zone 7, all of Zone 8, and locally in Zone 4

Soil –

Aspect –

Shape –

Slope Position – Adjacent to or near perennial water courses

Steepness – Level to slight

Geology –

Hydrology – Seasonally to permanently flooded stream courses, temporarily flooded toward margins.

Fire – 

Frequency – Common, and extensive as narrow mapping units

Note, the following similar map units can be confused with this type:

· Lodgepole Pine–Aspen/Meadow Mapping Unit (3012) – is generally upstream from this type in somewhat more mesic meadow like environments.

Key Photo Signature Notes:  Note presence of two conifers; the Jeffrey Pine having the larger crown size and lighter signature than associated Lodgepole Pines.  Aspen has the typical brighter red signature of hardwood species.

3012
=
Sierra Lodgepole Pine-Quaking Aspen/(Kentucky Bluegrass) Forest Mapping Unit (Zone 8) 

Pinus contorta var. murrayana – Populus tremuloides/ (Poa pratensis) Forest Mapping Unit
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3012 – Sierra Lodgepole Pine-Quaking Aspen/(Kentucky Bluegrass) Forest Mapping Unit
Darker trees depict Lodgepole Pine in this scene with the lighter trees the less common Aspen.  Mapped in a wide variety of stand structure and composition.  This stands grades into a willow meadow unit to the northeast.


Stands of Lodgepole Pine were observed during the field reconnaissance along edges of most meadows above 8000 feet.  Smaller meadows often were lined with only narrow bands of Lodgepole Pine.  Usually, this type was ecotonal to other drier communities adjacent to meadows.

Taxa – Lodgepole Pine in sparse to moderately dense stands (locally dense in small areas) with an understory of drier meadow herbaceous species including Juncus spp. (Baltic Rush), Poa spp., and Carex spp. (Douglas Sedge).  Understory meadow layer is usually over 
60 % absolute cover.  Aspen is a variable component to the canopy or subcanopy of at least 5-10% relative canopy cover.

Microclimate – Severe cold air drainage causes Lodgepole Pine to occur in lower elevation 
meadows below its normal elevation range.

Elevation – Middle portions of Zone 7 to upper portions of Zone 8

Soil –

Aspect –

Shape –

Slope Position – Low slopes

Steepness – Flat

Geology –

Hydrology – Temporarily flooded or saturated along meadow edges.

Fire – Infrequent fire, returning to Lodgepole Pine quickly.

Frequency – Fairly common, mapping units however are often below MMU.

Note, the following similar map units can be confused with this type:

· Herbaceous meadow signature mapping units (7000’s, 8000’s, 9000’s) – not associated with conifers, but may be adjacent.

· Lodgepole Pine–Aspen–Jeffrey Pine Riparian Mapping Unit (3011) - generally occurs in a more riparian setting at lower elevations

· Aspen–Jeffrey Pine/(Big Sagebrush) Forest Association (2015) - occurs in drier environments at lower elevations and has no Lodgepole Pine component.

Key Photo Signature Notes:  Look for mix conifer-hardwoods in meadow environments too wet to sustain a component of Jeffrey Pine.  

3020
=
Sierra Lodgepole Pine Forest Alliance (Zones 4, 5 & 7)

Pinus contorta var. murrayana Forest Alliance

3021
=
Sierra Lodgepole Pine Sparse Outcrop Woodland Mapping Unit (Zone 4)
Pinus contorta var. murrayana Sparse Outcrop Woodland Mapping Unit

Note:  Aggregated to type 3026 in final PI field
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3021 – Sierra Lodgepole Pine Sparse Outcrop Woodland Mapping Unit
This extremely sparse woodland can have as little as 1-2% absolute cover trees.  In this setting, approximately 5-10% cover, there is a minor White Pine component.


Associations:  Lodgepole Pine/Mountain Pride Penstemon Forest Association
Taxa - Extremely sparse Lodgepole Pine usually below 5% absolute crown cover, Western White Pine may be a rare co-associate in the tree layer.  Shrub cover is minimal, usually no Huckleberry Oak.

Microclimate –  

Elevation – Generally above 9000 feet, Zone 4

Soil – Large amounts of surface rock

Aspect – All 

Shape – Generally convex 

Slope Position – Usually broad flat upper slopes

Steepness – 5-30% 

Geology – Granitic rock

Hydrology – 

Fire – 

Frequency – Common, polygons are moderate to large in size

Note, the following similar map units can be confused with this type:

· Lodgepole Pine Woodland Association (3038) - is found at lower elevations, generally has a denser crown cover, often has Red Fir as an associate tree species, and is usually found in lower slope glacial rubble.  Lodgepole Pine/Woodland polygons are generally smaller and usually surrounded by dense to moderately open stand conifers.

· Western White Pine Woodland Alliance (3130) – both types generally have an extremely sparse tree layer.  Western White Pine in harsh settings does not attain its full height thus making it difficult to discern on the aerial photos.

· Western White Pine-Lodgepole Pine Woodland Association (3132) – has a moderately open canopy and usually occurs on more defined ridgelines and spurs.

· Sierra Juniper & Sierra Juniper/Oceanspray Woodland Superassociation (4101) – also has an extremely sparse tree layer and may be difficult to accurately delineate the boundary between the 3021 and 4101 in extremely sparse settings.  Environmental correlations between Juniper and Lodgepole types suggest that Juniper is more frequently observed on steep sideslopes, often west-, south-, and east-facing, while Lodgepole settings are more gently sloping.

3022
=
Sierra Lodgepole Pine/(Bog Blueberry) Forest Mapping Unit (Zone 4)

Pinus contorta var. murrayana/(Vaccinium uliginosum ssp. occidentale) Forest Mapping Unit
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3022 – Sierra Lodgepole Pine/(Bog Blueberry) Forest Mapping Unit
A sparse overstory of Lodgepole Pine surrounds the meadow with a variable herbaceous understory.




Associations:  Lodgepole Pine/Bog Blueberry Forest Association
Noted in sparse to moderately closed settings immediately adjacent or throughout small to large meadows west of the crest throughout zone 4 and locally in zone 3.

Taxa – Lodgepole Pine in sparse to moderately dense stands (locally dense in small areas) with an understory of drier meadow herbaceous species including Juncus spp., Poa spp. and Carex spp. (Baltic Rush, Carex douglasii, Poa spp).  Understory meadow layer is usually over 60 % absolute cover.

Microclimate – Severe cold air drainage causes Lodgepole Pine to occur in lower elevation meadows below its normal elevation range.

Elevation – As low as 6000 feet in cold air basins, (Crain Flats) up to nearly 10000 feet

Soil –

Aspect – 

Shape –

Slope Position – Low

Steepness – Flat

Geology –

Hydrology – Temporarily flooded or saturated along meadow edges.

Fire – Infrequent fire, returning to Lodgepole Pine quickly.

Frequency – Fairly common, mapping units however are often below MMU.

Note, the following similar map units can be confused with this type:

· Herbaceous meadow signature mapping units (7000’s, 8000’s, 9000’s) – not associated with conifers, but may be adjacent.

· Red Fir–Lodgepole Pine/Whiteflowered Hawkweed Forest Association (4063) - is less mesic and contains a Red Fir component in the overstory.  Normally not adjacent to meadows except in constricted topography.

· Lodgepole Pine Mesic Expression Mapping Unit (Superassociation) (3048) - is mapped where mesic stands of Lodgepole Pine are noted not immediately adjacent to meadows.  This superassociation usually contains Lodgepole Pine in densities higher than in type 3022.

· Lodgepole Pine/Shorthair Sedge Woodland Association (3042) – is more xeric and reflects less infrared than wetter meadow species. 
Key Photo Signature Notes:  Herbaceous understory reflects highly in the IR towards the reds generally; Lodgepole Pine is quite variable in stand density and crown size.
3026 = Sierra Lodgepole Pine Woodlands Superassociation (Zones 4 & 7)

Pinus contorta var. murrayana Woodlands Superassociation
Note:  Aggregation type including original PI Codes 3021, 3038 & 3042

Noted in sparse to moderately open settings in a variety of settings

Taxa – Lodgepole Pine in sparse to moderately open stands over glacial rubble, extensive rocky areas or areas of shallow soil supporting small patches of Short Hair Sedge.  Higher stands may have a minor component of Sierra Juniper in the canopy.  Shrub canopy is generally minimal with Ocean Spray an indicator to rockier settings.

Microclimate – 

Elevation – 7000 to 10000 feet

Aspect – Variable

Shape – Neutral to convex

Slope Position – Low to Upper

Steepness – Level to moderately steep

Geology –

Hydrology – Upland

Fire – Infrequent fire, returning to Lodgepole Pine quickly.

Frequency – Very common and extensively mapped aggregated type

Note, the following similar map units can be confused with this type:

· Sierra Juniper sparse stands with a Lodgepole Pine component

Key Photo Signature Notes:  Herbaceous understory is generally minimal except local dense patches of Short Hair Sedge in higher stands.  Rockiness is key to mapping this aggregation.  This superassociation is aggregated from three similar Lodgepole Pine types that tend to occur on rocky, exposed sites.  Lodepole Pine  has an irregularly shaped crown that ranges in color from dark red to dark brown. The Lodgepole pine trees are typically small in stature, open and sparse and surrounded by vast areas of rock that contain tiny seeps where patchy shrubs may occur. When present, the dense herbaceous layer yields little or no infrared reflectance late in the growing season so its signature appears white or cream colored.  Red Fir, which can be a canopy component, contrasts as a pinker color against the more common Lodgepole Pine  
3027
=
Sierra Lodgepole Pine/(Big Sagebrush – Roundleaf Snowberry – Currant – Red Mountainheather) Forest Mapping Unit  (Zones 4 & 7) 
Pinus contorta var. murrayana/Artemesia tridentata - Symphoricarpos rotundifolius - Ribes spp. - Phyllodoce breweri Forest Mapping Unit
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Noted near Tioga Pass, especially east of the park entrance and into Zone 7.

Taxa – Partial listing below, see Potter, p.77 for complete listing:  


(Potter sample size = 11)  Tree cover ranged from 18-68%, averaging 44%.


Tree Overstory

Cons

Cover



PiCo



100

31



AbMa



54

21 (Not observed at YOSE)


Tree Understory



PiCo



64

1



AbMa



64

4



PiJe



27

1


Shrubs



ArTr



91

18



RiCe



64

3



SyVa



45

4



PuTr



36

1


Forbs



ArPl



73

3



MoOd



64

6

Microclimate – 

Elevation – 7560-9480 feet, Zone 4 & 7

Soil – 37” average depth

Aspect – SE, SW 

Shape – Usually convex

Slope Position – Lower slopes

Steepness – 11-40%, average = 22%

Geology – 

Hydrology – 

Fire – 

Frequency – More common east of the crest and in the Southern Sierra Nevada.

Note, the following similar map units can be confused with this type:

· Dry Lodgepole Pine situations in close proximity to Big Sagebrush where Big Sagebrush  is not actually a component of the Lodgepole Pine understory.

· Lodgepole Pine/Ross Sedge Forest Association (3041) – has a denser canopy cover with a sparse herbaceous understory.

· Lodgepole Pine Xeric Expression Mapping Unit (Superassociation) (3049) – is generally used at lower elevations and more frequently on the west side.
· Many examples of Whitebark Pine/Big Sagebrush were noted and placed into the Whitebark Pine alliance; no floristic or mapping association exists for this type.
3028
=
Sierra Lodgepole Pine – (Whitebark Pine)/(Ross Sedge-Shorthair Sedge) Forest Superassociation

Pinus contorta var. murrayana – (Pinus albicaulis)/(Carex rossii- Carex exserta) Forest Superassociation

Note:  Aggregation type including original PI Codes 3041, 3033, & 3043

A high elevation Lodgepole Pine or mixed Lodgepole Pine Whitebark Pine woodland occurring in a variety of settings.

Taxa – Lodgepole Pine is a sole dominant at lower elevations and often shares dominance in the canopy with Whitebark pine in the highest elevations.  In less rocky settings, Ross Sedge may be an understory component along with Parry’s Rush. In rocky environments, Shorthair Sedge may occupy small pockets of soil in locally dense patches with an open cover of Lodgepole Pine.

Microclimate – Sub Mesic

Elevation – 8500 to 11000 feet

Aspect – Variable

Shape – Neutral to convex

Slope Position – Low to Upper

Steepness – Level to moderately steep

Geology –

Hydrology – Upland

Fire – Infrequent fire, returning to Lodgepole Pine quickly.

Frequency – Very common and extensively mapped aggregated type

Note, the following similar map units can be confused with this type:

· Sierra Juniper sparse stands with a Lodgepole Pine component

· Whitebark Pine types with a component of Lodgepole Pine

Key Photo Signature Notes:  This is an aggregated type where Lodgepole Pine generally dominates; individual crowns at these higher elevations tend to be narrow.  In ideal settings, significant components of Whitebark Pine appear as broader crowned trees with a somewhat lighter red photo signature.  In settings where Ross Sedge is inferred, soils are generally better developed and less rocky and pine cover can be fairly dense.  In settings where Shorthair Sedge occurs, soils are patchy and interspersed with extensive rock.  Pines in these stands tend to be more open.  Dense patches of Shorthair Sedge yield a yellowish or cream-colored signature on the late season aerial photography.

3033
=
Sierra Lodgepole Pine-Whitebark Pine/Ross Sedge Forest Association (Zones 4, 5 & 7)

Pinus contorta var. murrayana - Pinus albicaulis/ Carex rossii Forest Association
Note:  Aggregated to type 3028 in final PI field
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3033 = Sierra Lodgepole Pine-Whitebark Pine/Ross Sedge Forest Association

In this example, Whitebark Pine mixes evenly with Lodgepole Pine in the upper portion of the photo; Lodgepole Pine dominates towards the lower portion.


In Zone 4, observed near the eastern park entrance on moraine deposits at 9800’ (below normal elevation due to exposure and cold air drainage), and above 10,000 feet on east-facing slopes on the Gaylor Peak trail. 

In zone 7, stands of Lodgepole Pine and Whitebark Pine mix were observed as fairly extensive units above the 9700 foot level about ½ mile below (east) of Trembel Lake in the upper portions of the Virginia Creek drainage.

Taxa – Moderately closed to open stands of Lodgepole Pine and Whitebark Pine of at least 10% relative cover of each species.  Note:  Ross Sedge is an indicator species and is present in the understory at least 75% of the time.

Microclimate  - Generally transitional between upper montane and subalpine

Elevation – Usually above 9800 feet

Soil – 

Aspect – Variable depending on elevation

Shape – Variable

Slope Position – Mid to upper slopes depending on elevation

Steepness – Moderate to moderately steep

Geology – 

Hydrology – Well drained

Fire –

Frequency – Common and often extensive at upper elevations especially east of the crest

Note, the following similar map units can be confused with this type:

· Lodgepole Pine/Ross Sedge Forest Association (3041) - at higher elevations type 3041 grades into this mix of Lodgepole Pine and Whitebark Pine, which is usually slightly more open.

· Whitebark Pine//Ross Sedge Woodland Association (3146) – occurs at slightly higher elevations.  Since the Lodgepole Pine and Whitebark Pine are in some cases difficult to discern on the aerial photography (Whitebark Pine without multiple trunks or “flat tops”) getting a good break between the two types may be difficult.

· Lodgepole Pine–Whitebark Pine/Shorthair Sedge Forest Association (3043) - generally occupies a somewhat more meadow edge environment with a higher density herbaceous understory.

· Lodgepole Pine Sparse/Outcrop Woodland Mapping Unit (3021) - generally is found at slightly lower elevations, usually in rockier environments.  Settings where density cover is extremely sparse makes it difficult to distinguish the two tree species.

Key Photo Signature Notes:  Whitebark Pine usually trends a bit lighter in signature has a more irregular crown.  Transitions between types 3033 and 3041 often contain a significant Whitebark component in the understory tree layer, not visible on the photography.
3038
 =
Sierra Lodgepole Pine Woodland Association (Zone 4) [Potter] 

Pinus contorta var. murrayana Woodland Association
Note:  Aggregated to type 3026 in final PI field
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3038 – Sierra Lodgepole Pine Woodland Association
Mapped in one of several settings, this stand is over more consolidated rock than most.  This example is also nearly pure Lodgepole Pine with less than 1% cover of White Pine.


Observed in areas of broken surface rock such as moraines along Glacier Point and Tioga roads.  Also noted in the Devils Postpile Monument.

Taxa – Partial listing below, see Potter, p.82 for complete listing: 

(Potter sample size = 10).  Tree cover ranged from 16-48%, averaging 33%.


Tree Overstory

Cons

Cover



PiCo



100

26



AbMa



50

15


Tree Understory




PiCo



70

1



AbMa



70

1


Shrubs



RiCe



20

1


Forbs



CaUm



50

2



PeSe



50 

1

Microclimate –  

Elevation – 7360–9080 feet (generally above 7500 feet), Zone 4

Soil – Large amounts of surface rock, 33”

Aspect – All

Shape – Generally convex

Slope Position – Generally low (in basins) but occasionally on broad flat tops of domes above 8500 feet that contain little or no Western White Pine.

Slope Steepness – 5-30%

Geology – Moraine 

Hydrology – 

Fire – 

Frequency – Common, polygon size is variable, but rarely large

Note, the following similar map units can be confused with this type:

· Lodgepole Pine Xeric Expression Mapping Unit (Superassociation) (3049) – open stands may be fairly rocky but are usually mapped in post change environments or where densities are somewhat higher than type 3038.

· Lodgepole Pine Sparse/Outcrop Woodland Mapping Unit (3021) - is usually found at higher elevations, has a lower tree cover and is generally found on mid and upper slopes or broad flat tops.

· Red Fir–Lodgepole Pine/Whiteflowered Hawkweed Forest Association (4063) – drier fringes usually contain a higher percentage of Red Fir.

· Western White Pine–Lodgepole Pine Woodland Association (3132) - with sparse cover of Western White Pine is normally found on a somewhat more severe slope, usually at higher slope positions also.  

· Mapped to Lodgepole Pine Forest Alliance (3020) or Lodgepole Pine Xeric Expression Mapping Unit (Superassociation) (3049) in low elevation basins (below 6500’) where Jeffrey Pine is noted with Lodgepole Pine.

Key Photo Signature Notes:  This type always has a sparse herbaceous understory with little or no shrub component.  Look for glacial rubble as a more indicative environment than consolidated rock although this type can occur on either.  Occurs on volcanics in the Devils Postpile.

3041
=
Sierra Lodgepole Pine/Ross Sedge Forest Association (Zones 4 & 7)
Pinus contorta var. murrayana/Carex Rossii Forest Association

Note:  Aggregated to type 3028 in final PI field
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3041 – Sierra Lodgepole Pine/Ross Sedge Forest Association

A rather dry Lodgepole type, usually in dense woodlands or forests of pure Lodgepole Pine.  This example is along the Virginia Lakes Road below Virginia Lakes at about 9200 feet.


Found in the middle and upper portions of Virginia Creek, small portions of Green Creek and in areas above Upper Summers Meadow between 8000 and 9500 feet.  Stands were usually pure and often quite extensive.  Needleminer damage noted in many stands, often extensive.  

Taxa – Dense stands of Lodgepole Pine of at least 60% cover, with less than 5% cover of Whitebark Pine towards the upper edges of the stands.  Sparse dry herbaceous understory layer.

Microclimate -

Elevation – Generally between 8500 and 9500 feet, Zone 4 & 7

Soil – Well to moderately drained

Aspect – North trending at the lower elevations, southerly at higher elevations

Shape – Usually slightly convex

Slope Position – Lower to mid, below mixed stands of Lodgepole Pine and Whitebark Pine

Steepness – Slight to moderate

Geology – Granitic

Hydrology –

Fire – Infrequent

Frequency – Very common on the east side; common also on gentle slopes north of Tuolumne Meadows.

Note, the following similar map units can be confused with this type:

· Lodgepole Pine-Whitebark Pine/Ross Sedge Forest Association (3033) - at higher elevations type 3041 grades into this mix of Lodgepole Pine and Whitebark Pine, which is usually slightly more open.

· Lodgepole Pine/Big Sagebrush Forest Association (3034) – has a more open canopy.  Big Sagebrush is a component of the understory.  Type 3034 also can be found above 9000 feet elevation.

· Other dry Lodgepole types (such as Potter’s Lodgepole Pine Association) also contain a Ross Sedge understory but are generally found at lower elevations, sometimes with another minor conifer component.

· Lodgepole Pine/Shorthair Sedge Woodland Association (3042) - generally occurs closer to meadows; however splitting these two types can often be difficult and transitions between the two quite extensive.

Key Photo Signature Notes: This appears to be the most common type that has undergone extensive Needleminer damage especially on the Westside above Tuolumne Meadows.  Often this association forms dense woodlands and dry forests where the one species of conifer maintains a consistent crown size throughout the stand.  IR signature varies little throughout a typical stand but generally increase as it grades into more mesic stands.

3042
=
Sierra Lodgepole Pine/Shorthair Sedge Woodland Association

(Zones 4 & 7)

Pinus contorta var. murrayana/Carex exserta Woodland Association

Note:  Aggregated to type 3026 in final PI field
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3042 – Sierra Lodgepole Pine/Shorthair Sedge Woodland Association

This example transitions from Lodgepole over Shorthair Sedge (the lighter signature) to Lodgepole over wetter meadows (the orange herbaceous signature)


Several small examples (some above the MMU) were observed in association with Tioga Meadows, and Dana Meadows and Tuolumne Meadows in zone 4.

Taxa – Lodgepole Pine in moderate to open stands over usually dense stands of Shorthair Sedge.

Microclimate – 

Elevation – Above 9000 feet, Zone 4 & 7

Soil – 

Aspect – Variable

Shape – Variable

Slope Position - 

Steepness – Level to slight

Geology – 

Hydrology – Temporarily saturated

Fire – 

Frequency – Uncommon and generally restricted in size

Note, the following similar map units can be confused with this type:

· Lodgepole Pine/(Western Blueberry) Meadow Edge Mapping Unit (3022) - is usually associated with wetter meadow species and reflect more infrared off the photography.

· Lodgepole Pine-Whitebark Pine/Shorthair Sedge Forest Association (3043) – is found at higher elevations and contains at least 5-10% cover of Whitebark Pine.

Key Photo Signature Notes:  Drier than type 3022; note dense herbaceous signature yielding little or no IR (white to cream colored).  Generally restricted in size.

3043
=
Sierra Lodgepole Pine-Whitebark Pine/Shorthair Sedge Forest Association 
(Zones 4 & 5) 

Pinus contorta var. murrayana-Pinus albicaulis/Carex exserta Forest Association

Note:  Aggregated to type 3028 in final PI field
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3043 = Sierra Lodgepole Pine–Whitebark Pine/Shorthair Sedge Forest Association

This example depicts the Sedge as a cream colored understory to an even mix of Whitebark and Lodgepole Pine.  Whitebark Pine is more dominant in the upper right portion of the picture.


Taxa – At least 10% relative cover of both Lodgepole Pine and Whitebark Pine; generally with a moderate to dense herbaceous layer except when interrupted by rocky outcroppings.

Microclimate – Effects of cold air basins may result in stands at lower than expected elevations

Elevation – 9600 to 10500 feet, Zone 4

Soil – 

Aspect – Variable

Shape – Neutral

Slope Position – Mid to upper slopes

Steepness – Moderate

Geology – 

Hydrology – 

Fire – 

Frequency – Common in upper portions of Zone 4, less common in zone 7

Note, the following similar map units can be confused with this type:

· Lodgepole Pine Xeric Expression Mapping Unit (Superassociation) (3049) - is generally mapped with an understory that appears white in the photography

· Lodgepole Pine/Shorthair Sedge Woodland Association (3042) - is mapped at lower elevations and is usually more restricted in size

· Lodgepole Pine–Whitebark Pine/Ross Sedge Forest Association (3033) - is found in drier settings and usually has a more closed canopy

Key Photo Signature Notes: Note variable tree species composition (Lodgepole and Whitebark Pine) and dry Sedge understory.  Canopy density is also variable, often patchy in the stand.

3047
=
Sierra Lodgepole Pine/(Big Sagebrush)/(Kentucky Bluegrass) Mapping Unit (Zone 7 & 8) 
Pinus contorta var. murrayana/(Artemisia tridentata)/(Poa pratensis) Mapping Unit
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3047 Sierra Lodgepole Pine/(Big Sagebrush)/(Kentucky Bluegrass) Mapping Unit

This example depicts a variable meadow understory to a moderately sparse to rather dense Lodgepole woodland overstory.


Mapped on the eastside primarily in zone 7 and upper portions of zone 8 where Lodgepole Pine occurs in meadow environments.

Taxa – Lodgepole Pine in sparse to moderately dense stands with an understory of drier meadow herbaceous species including Juncus spp., Poa spp. and Carex spp.  understory meadow layer is usually over 60% absolute cover.  Note this type will be limited to the proximity of meadows only.  

Microclimate – Can occur locally below normal elevation range due to cold air drainage factors

Elevation – Generally above 7000 feet, Zone 7 & 8

Soil – 

Aspect – 

Shape – Neutral to concave

Slope Position – Valley bottoms to toe slopes at meadow edges

Steepness – Flat to gently sloping

Geology – 

Hydrology – Associated with drainages

Fire – Infrequent fire, returning to Lodgepole Pine quickly

Frequency – Common but mapping units extremely narrow, often only one or two

individual trees wide before upland change

Note, the following similar map units can be confused with this type:

· Lodgepole Pine Mesic Expression Mapping Unit (Superassociation) (3048) – is usually not restricted to meadow edges, canopy cover is usually denser and polygons are larger.

· Aspen-Jeffrey Pine/(Big Sagebrush) Forest Association (2015) – may be adjacent to 3047 upslope or in more riparian settings.

· Lodgepole Pine-Aspen Mapping Unit (3010) - have a hardwood component (aspen) that is usually recognizable on the photography.  

3048
=
Sierra Lodgepole Pine Mesic Forest Superassociation (Zone 4) 

Pinus contorta var. murrayana Mesic Forest Superassociation
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3048 = Sierra Lodgepole Pine Mesic Forest Superassociation
Typical stands such as this one are dense forests with a wet (pink signature) understory visible in places throughout the stand.




Associations:  Lodgepole Pine/Western Bog Laurel Forest Association, Lodgepole Pine/Gray Lovage Forest Association
Observed throughout the study area at elevations over 7500 feet, and locally below 7500 feet in cold air drainages associated with, but not adjacent to, meadow environments.  This mapping unit is a lumping of mesic Lodgepole Pine types such as Lodgepole Pine/Gray Lovage, Lodgepole Pine/Western Bog Laurel Associations, and the former Lodgepole Pine/Fendler Meadow-Rue Association.  Generally observed in dense woodland to forest settings.

Taxa – Lodgepole Pine in fairly dense to closed stands over a mesic layer of herbaceous species with a generally sparse shrub layer.

Microclimate – 

Elevation – Generally between 7500 and 9800 feet, Zone 4

Soil – 

Aspect – 

Shape – Neutral to concave

Slope Position - 

Steepness – Flat to slight

Geology – 

Hydrology – Mesic but rarely flooded or saturated

Fire – 

Frequency – Common and extensive, but less so than Lodgepole Pine Xeric Expression Mapping Unit (Superassociation)

Note, the following similar map units can be confused with this type:

· This mapping unit was created to address the mesic types that are not distinguishable on the aerial photography.  

· Lodgepole Pine/(Big Sagebrush)/(Kentucky Bluegrass) Meadow Edge Mapping Unit (3047) - is associated with meadows only, and is mapped only in Zones 7 & 8.

· Lodgepole Pine/(Western Blueberry) Meadow Edge Mapping Unit (3022) – is associated with meadows only.

· Lodgepole Pine Xeric Expression Mapping Unit (Superassociation) (3049) – has a sparse herbaceous understory.  Both types can have fairly dense to closed stands of Lodgepole Pine.

· Red Fir–Lodgepole Pine/Whiteflowered Hawkweed Forest Association (4063) -contains a canopy component of Red Fir and is usually more common at lower elevations (from 7000 – 8500 feet where Red Fir is common).

Key Photo Signature Notes:  Look for dense stands of pure or nearly pure Lodgepole Pine where small openings in the canopy reveal a mesic (pink) herbaceous signature.

3049
=
Sierra Lodgepole Pine Xeric Forest Superassociation (Zone 4) 

Pinus contorta var. murrayana Xeric Forest Superassociation
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3049 - Sierra Lodgepole Pine Xeric Forest Superassociation
This category is used where understory signature (white to gray) yields little or no IR in widely variable settings.  Often mapped where Lodgepole Pine occurs below its normal elevation or where association level mapping cannot be determined.


Associations:  Lodgepole Pine Forest Association, Lodgepole Pine/Ross Sedge Forest Association

Observed at its lower elevations in cold air basins, and extensively along the Tioga Pass road above 7800 feet (Porcupine Flat).  Extensive stands viewed at a distance west of Granite Lakes.  Needleminer damage noted in many stands, often extensive.  This mapping unit is a lumping of dry Lodgepole Pine types such as Lodgepole Pine Forest Association, and Lodgepole Pine/Ross Sedge Forest Association.

Taxa – Lodgepole Pine over an upland (dry mesic) sparse herbaceous understory  Mapped also in transitional settings where other conifers (especially Juniper and Jeffrey Pine are a component to the tree layer)

Microclimate – Lower elevations in cold air basins (Porcupine Flat)

Elevation – Above 7800; up to 9700 feet where it starts mixing with Whitebark Pine, Zone 4

Soil – 

Aspect – Variable, depending on elevation

Shape – Variable, usually slightly convex

Slope Position – Middle to lower slopes usually

Steepness – Gentle to moderate

Geology – 

Hydrology – 

Fire – 

Frequency – Lodgepole Pine is the most abundant tree in Yosemite National Park

Note, the following similar map units can be confused with this type:

· This mapping unit was created to address the dry mesic types that are not distinguishable on the aerial photography.  

· Lodgepole Pine Mesic Expression Mapping Unit (Superassociation) (3048) – mesic herbaceous understory with a generally sparse shrub layer.  Both types can have fairly dense to closed canopy of Lodgepole Pine. 

· Lodgepole Pine Woodland Association (3038) - is normally more open and may contain a component of Red Fir.  

· Lodgepole Pine-Whitebark Pine/Shorthair Sedge Forest Association (3043) – mapped at higher elevations, having a lighter signature to the herbaceous understory.

· Lodgepole Pine/Big Sagebrush Forest Association (3034) – has a more open canopy cover.  Also has Big Sagebrush as a component of the understory, and is generally limited to east of the crest.

· Lodgepole Pine/Ross Sedge Forest Association (3041) - can be mapped with relative confidence at higher elevations in dense woodland settings especially east of the crest.

· Lodgepole Pine Sparse/Outcrop Woodland Mapping Unit (3021) - should be used in settings where the tree layer is extremely sparse in rocky environments

Key Photo Signature Notes:  Assign this type where association level mapping is dubious – such as in lower than normal elevations where understory openings appear light on the photography or in recent post change (disturbance) settings, or where other conifer species are a significant (5-10%) that don’t fit associations such as Jeffrey Pine.

3050
=
Ponderosa Pine Woodland Alliance (Zone 2)

Pinus ponderosa Woodland Alliance

3053
=
Ponderosa Pine-California Black Oak/Whiteleaf Manzanita Woodland Association (Zone 2) 

Pinus ponderosa-Quercus kelloggii/Arctostaphylos viscida Woodland Association
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3053 – Ponderosa Pine California Black Oak/Whiteleaf Manzanita Woodland Association

A typical example; sparse ponderosa pine with a fairly dense understory of manzanita.  In this example as in many, black oak is a significant component to the tree layer.




Several small examples were observed throughout the lower portions of Zone 2 in extremely dry settings.  Black Oak or Canyon Live Oak were also noted as a tree component in several stands.

Taxa – Emergent stand of Ponderosa Pine in sparse to extremely sparse stands from 5-25% over a shrub layer dominated primarily by Whiteleaf Manzanita.  Shrub understory layer varies from 5-50%.  May contain a component of Canyon Live Oak or Black Oak.

Microclimate – Extremely xeric for a Zone 2 type

Elevation – Upper portions of Zone 1 and throughout Zone 2

Soil – Poorly developed and fairly rocky

Aspect – South to southwest

Shape – Convex

Slope Position – 

Steepness - Moderately steep to steep

Geology – n/a

Hydrology – Upland

Fire –

Frequency –Common but stands are usually not extensive

Note, the following similar map units can be confused with this type:

· Ponderosa Pine-Incense-cedar/Mountain Misery Forest (3062) – may contain Greenleaf Manzanita.  It generally occurs at higher elevations above 5000 feet and in more mesic environments.  Greenleaf Manzanita understory shrub layer also yields a brighter IR signature than the Whiteleaf Manzanita type.

· Jeffrey Pine–Canyon Live Oak/Whiteleaf Manzanita Woodland Association (3084) - is found in much rockier environments generally north of Tuolumne River.  Where both conifers co-occur, it is probably impossible to separate out.

Key Photo Signature Notes: Manzanita understory can be variable but is usually sparse; oaks (especially Black Oak) can be a minor component.  Conifer overstory is always sparse however.

3060
=
Ponderosa Pine-Incense-cedar Forest Alliance (Zone 2)

Pinus ponderosa – Calocedrus decurrens Forest Alliance

3061
=
Ponderosa Pine-Incense-cedar-Canyon Live Oak/Mountain Misery Forest Association 

Pinus ponderosa – Calocedrus decurrens – Quercus chrysolepsis/Chamaebatia foliolosa Forest Association

Note:  Aggregated to type 3066 in final PI field
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3061 = Ponderosa Pine–Incense-cedar–Canyon Live Oak/Mountain Misery Forest Association

Similar to type 3062 but on steeper drier settings; usually both Canyon and Black Oak are a co-dominant with Ponderosa Pine.




Several small examples of this type were observed south of the town of Wawona on south facing slopes around 4500 feet.  This type appeared to be located in fairly rocky settings, hence the presence of Canyon Live Oak.  Black Oak appeared to replace the Canyon Live Oak adjacent to the steeper rockier sites, however, Mountain Misery was seen in both settings.  

Taxa – Moderately open to moderately closed stands of Ponderosa Pine and Incense-cedar of at least 10-25% up to 40 to 60% cover. Also contains Canyon Live Oak in stands of at least 5-10%, with at least 1-5% cover for each species of conifers and Canyon Live Oak.  Generally no Black Oak, but less steep areas can have Black Oak and Multi-stemmed Sedge. Sparse to dense understory cover of Mountain Misery.  Microclimate – A dry Ponderosa Pine–Incense-cedar type

Elevation – Upper elevations of Zone 2

Soil – Poorly developed and rocky

Aspect – Southerly

Shape – Variable, locally concave in dry rocky ravines

Slope Position – Lower to mid slopes, more well drained

Steepness - Moderately steep to steep

Geology – n/a

Hydrology – Upland

Fire – Suppression accounting for more Incense-cedar

Frequency – Somewhat common

Note, the following similar map units can be confused with this type:

· Ponderosa Pine–Incense-cedar/Mountain Misery Forest (3062) - may contain sparse Black Oak but occurs in more mesic environments, and canopy cover is probably, as a rule, more closed.

· Ponderosa Pine–Incense-cedar–California Black Oak Forest Association (3063) - at its drier edges can contain Mountain Misery, however at a much lower mean cover.  It is also located in more mesic environments.
· Ponderosa Pine-California Black Oak/Whiteleaf Manzanita Woodland Association (3053) - is found in drier settings at lower elevations and contains a understory of whiteleaf manzanita.
Key Photo Signature Notes:  A difficult type to map; look in steep settings with rocky ravines where Canyon Live Oak often takes hold.  Black Oak is often in the oak canopy adjacent to the rocky canyon ravines.  Conifer overstory density is often highly variable within the stand.
3062
=
Ponderosa Pine-Incense-cedar/Mountain Misery Forest (Zone 2)

Pinus ponderosa – Calocedrus decurrens/Chamaebatia foliolosa Forest Association

Note:  Aggregated to type 3066 in final PI field
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3062 = Ponderosa Pine–Incense-cedar/Mountain Misery Forest

An open stand showing the smooth signature of the Mountain Misery understory.  This example contains little Black Oak; others may have a significant component.


Examples of this type were seen in the Wawona area and also on the road to Cherry Valley.  Many stands also contain Black Oak.  

Taxa – Ponderosa Pine and Incense-cedar occurring in a moderately open to nearly closed canopy with at least 5-10% of each species.  Mountain Misery understory density is highly variable depending on the openness of the canopy.  No Canyon Live Oak.  Presence of Black Oak is common.

Microclimate – Submesic

Elevation – Upper elevations of Zone 2

Soil – Mainly moderately well developed, but possibly poorly developed, but not rocky

Aspect – Generally southerly but not extreme

Shape – Variable

Slope Position –Mid to upper slopes

Steepness – Undulating to nearly level

Geology – n/a

Hydrology – Upland

Fire – Suppression accounting for presence of Incense-cedar

Frequency – Fairly common to common and extensive

Note, the following similar map units can be confused with this type:

· Ponderosa Pine-Incense-cedar-California Black Oak Forest Association (3063) - is more mesic however dividing the two types can be extremely difficult. Canopy is more closed.

· Ponderosa Pine-Incense-cedar–Canyon Live Oak/Mountain Misery Forest Association (3061) - is more xeric and Canyon Live Oak is visible in the canopy.  

· Ponderosa Pine-California Black Oak/Whiteleaf Manzanita Woodland Association (3053) – contains Whiteleaf Manzanita.  It generally occurs at lower elevations and in more xeric environments.  Greenleaf Manzanita understory shrub layer also yields a brighter IR signature than the Whiteleaf Manzanita type.

Key Photo Signature Notes:  Very similar to type 3063; map only where Mountain Misery is visible in the understory openings.  Openings to the canopy appear bright red, yielding a very smooth signature; however openings can be quite small and local in the stand.

3063
=
Ponderosa Pine-Incense-cedar-California Black Oak Forest Association (Zone 2) 

Pinus ponderosa – Calocedrus decurrens – Quercus kelloggii Forest Association

Note:  Aggregated to type 3066 in final PI field
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3063 – Ponderosa Pine–Incense-cedar-California Black Oak Forest Association

This is a mesic example of this association, with a minor component of Black Oak more noticeable in the northwest portion of the image.


Noted extensively in zone 2 near Wawona, in the Yosemite Valley and on the road to Crain Flats

Taxa – Mainly Ponderosa Pine with a lesser component of Incense-cedar (70-90% conifer) usually with very closed crown cover (>70%).  Black Oak is often a minor component except in post fire openings.  At upper elevations Sugar Pine is often an important canopy component.  No White Fir except in the understory.

Microclimate – Submesic to mesic

Elevation – Common and extensive alliance in Zone 2 

Soil – Well developed

Aspect – Variable, north trending for the most part

Shape – 

Slope Position – Lower slopes

Steepness – Gentle to flat

Geology – n/a

Hydrology – Upland

Fire – Fire suppression stands result in a closed canopy structure and White Fir in the understory

Frequency – Very common, and may be extensive

Note, the following similar map units can be confused with this type:

· Ponderosa Pine-Incense-cedar/Mountain Misery Forest (3062) – is less mesic and more open, with Mountain Misery in the understory.

· Ponderosa Pine-Incense-cedar-Canyon Live Oak/Mountain Misery Forest Association (3061) - is located in more xeric environments. Type 3063 at its drier edges can contain Mountain Misery, however at a much lower mean cover.
· White Fir–Sugar Pine-Incense-cedar Mapping Unit (Type 4094) is mapped when White Fir becomes a significant canopy component, and Ponderosa Pine becomes less frequent (usually the least abundant canopy species).  Transitions between the two types often cover extensive areas and may be difficult to accurately divide.
3066 = Ponderosa Pine – Incense-cedar-(California Black Oak – Canyon Live Oak) Forest Superassociation (Zone 2)

Pinus ponderosa – Calocedrus decurrens –(Quercus kelloggii-Quercus chrysolepsis) Forest Superassociation
Note:  Aggregation type including original PI Codes 3061, 3062 & 3063

Generally a forest or dense woodland of the lower mixed conifer belt occurring in a variety of settings. 

Taxa – Ponderosa Pine usually dominates the canopy; Incense-cedar is a subordinate species, occasionally co-dominating in more mesic settings.  Steeper settings, especially in rocky canyons and ravines may support an understory of Canyon Live Oak while past fire activities in more mesic settings may support denser stands of black oak in the sub canopy.

Microclimate – Sub Mesic

Elevation – Throughout zone 2

Aspect – Variable

Shape – Variable

Slope Position – Low to Upper

Steepness – Level to very steep

Geology –

Hydrology – Upland

Fire – 

Frequency – Very common and extensively mapped aggregated type

Note, the following similar map units can be confused with this type:

· Drier Ponderosa Pine Types without Incense-cedar

· Higher Mixed conifer types such as White Fir – Sugar Pine with a Ponderosa Pine component

Key Photo Signature Notes:  This is an aggregated type where Ponderosa Pine dominates the canopy in most settings.  Incense-cedar is very difficult to distinguish in the conifer canopy, but can at times yield a brighter red signature (young pines also may yield similar signatures) and is some what more common in riparian settings.  Canyon Live and Black Oak are generally separable (Black Oak is generally a brighter red) in ideal settings but can be confusing where they co-occur.

3070
=
Jeffrey Pine Woodland Alliance (Zones 3, 4 & 8)

Pinus jeffreyi Woodland Alliance

3072
=
Jeffrey Pine/Greenleaf Manzanita Woodland Association (Zone 3) 


Pinus jeffreyi/Arctostaphylos patula Woodland Association
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3072 – Jeffrey Pine/Greenleaf Manzanita Woodland Association

A typical open setting with a sparse overstory of Jeffrey Pine over a sparse layer of shrubs; mainly Greenleaf Manzanita.


Noted generally as a low elevation Jeffrey Pine association, (in rocky areas north of Hetch Hetchy Reservoir located above stands of Jeffrey Pine-Canyon Live Oak/Whiteleaf Manzanita.

Taxa – Partial listing below, see Potter, p.58 for complete listing:


(Potter sample size = 32).  Tree cover ranged from 10-79%, averaging 40%.
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Microclimate – 

Elevation – 6660-9520 feet; Note:  Potter defines this as a higher elevation than Jeffrey Pine/Huckleberry Oak due to its abundance on the south and east side.   At Yosemite, mapped in elevations generally from 5500 to 7500 feet, generally below the Jeffrey Pine/Huckleberry Oak Association.

Soil – Average = 32”

Aspect – SE, SW

Shape – At Yosemite generally convex

Slope Position – All positions

Steepness – 4-64%, average = 30%

Geology – 

Hydrology – 

Fire – 

Frequency – Less common at Yosemite than in the southern Sierra.  Noted south of Mt.

Starr King along trail paralleling Illilouette Creek.  Definitely not observed on the

east side. 

Note, the following similar map units can be confused with this type:

· Jeffrey Pine/Huckleberry Oak Woodland Association (3075) - is generally at higher elevations; shrub signature is generally a brighter red. 

· Jeffrey Pine/Mountain Whitethorn Woodland Association (3073) - has an understory shrub signature that is pinker than the Greenleaf Manzanita signature, and is generally found in a more recent post fire ecology. 

· Jeffrey Pine-Canyon Live Oak/Whiteleaf Manzanita Woodland Association (3084) – contains Canyon Live Oak and is generally at lower elevations and on steeper, even rockier slopes.

· Ponderosa Pine – Incense-cedar/Mountain Misery Forest (3062) where these stands contain Greenleaf Manzanita are generally found in areas of better soil development off the balds but at times in similar elevations.

Key Photo Signature Notes:  Greenleaf Manzanita generally yields an IR signature intermediate between Whiteleaf Manzanita and Huckleberry Oak.  Much less common than Jeffrey Pine / Huckleberry Oak.

3073
=
Jeffrey Pine/Whitethorn Ceanothus Woodland Association (Zone 3) [Potter]

Pinus jeffreyi/Ceanothus cordulatus Woodland Association

This type appears to be extremely uncommon at Yosemite, generally Mountain Whitethorn occurring much more commonly with White Fir.  Isolated patches mapped at elevations similar to those for Jeffrey Pine/Greenleaf Manzanita Woodland Association (3072) and White Fir-(Red Fir-Sugar Pine-Jeffrey Pine) Whitethorn Ceanothus-(Pinemat Manzanita-Ceanothus spp.) Mapping Unit (4084) Association.  

Taxa – Partial listing below, see Potter, p.63 for complete listing:


(Potter sample size = 18) Tree cover is 1-63%, averaging 36%.


Tree Overstory
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1
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1
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3

Microclimate – 

Elevation – 6820–9360 feet, note that areas at Yosemite appear lower

Soil – Total depth average 35”

Aspect – NE, SE, SW

Shape – Convex

Slope Position – Lower and mid slopes

Steepness – 1-51%, average = 20%

Geology – 

Hydrology – 

Fire – Appears to be the most recent post fire Jeffrey Pine type.

Frequency – Uncommon, mapping units fairly small, associated with burns and logging disturbance in the National Forest lands

Note, the following similar map units can be confused with this type:

· Jeffrey Pine/Greenleaf Manzanita Woodland Association (3072) - has an understory signature that is more orange than that of the Jeffrey Pine/Whitethorn Ceanothus Association.

· Jeffrey Pine/Huckleberry Oak Woodland Association (3075) - has an understory shrub signature that is brighter red than that of the Jeffrey Pine/Mountain Whitethorn Association.
· White Fir-(Red Fir-Sugar Pine-Jeffrey Pine)/Whitethorn Ceanothus-(Pinemat Manzanita-Ceanothus spp.) Mapping Unit (4084) – is dominated by White Fir in the canopy layer although other conifers (Pine) often co-occurs.
· White Fir–Sugar Pine-(Incense-cedar)/Mixed Shrub (without Whitethorn Ceanothus) Open Woodland Mapping Unit (4095) generally has a mix of conifers in the overstory.
3075
=
Jeffrey Pine/Huckleberry Oak Woodland Association (Zone 3) [Potter]

Pinus jeffreyi/Quercus vaccinifolia Woodland Association
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3075 – Jeffrey Pine/Huckleberry Oak Woodland Association

Mapped in a wide variety of settings; this stand represents a sparse overstory of Jeffrey Pine over a dense understory of Huckleberry Oak.

Many stands contain a significant tree component of Red Fir.




Observed frequently on domes where Jeffrey Pine was usually fairly sparse, both Huckleberry Oak and Jeffrey Pine varied greatly in density.  Observed on Glacier Point Road at elevations from 7300 to 7600 feet.  Mapped as Jeffrey Pine/Huckleberry Oak Woodland Association when both shrub species (Greenleaf Manzanita and Huckleberry Oak) are present.

Taxa – Partial listing below, see Potter, p.53 for complete listing:


(Potter sample size = 32).  Tree cover is 8-67%, averaging 36%.


Tree Overstory

Cons

Cover



PiJe



88

15



AbCo



69

16  Note: AbMa usually assoc. at YOSE (less AbCo)


AbMa



59

19


Tree Understory
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2
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75

1



PiJe



38

1
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30



ArNe2
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29  Note: ArPa a common assoc. at Yosemite (less ArNe) 



CeCo
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4
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31

1
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28

3
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PeSe3


44

2

Microclimate – 

Elevation – 6300 – 8320 feet (7320 feet average)

Soil – Total depth average 32”

Aspect –

Shape – Usually convex

Slope Position – Ridges and upper slopes

Steepness – 4-58%, average = 27%

Geology – Often associated at Yosemite with granitic domes

Hydrology – 

Fire – 

Frequency – Common, mapping unit sizes extremely variable

Note, the following similar map units can be confused with this type:

· Jeffrey Pine/Whitethorn Ceanothus Woodland Association (3073) - is associated with recent burn  and less rocky, and is generally found in lower slope positions.  The shrub signature is also not as bright red as that of Jeffrey Pine/Huckleberry Oak Woodland Association.

· Jeffrey Pine/Greenleaf Manzanita Woodland Association (3072) - is generally found at lower elevations and understory shrub signature is more orange than red.

· Red Fir-Jeffrey Pine Woodland Association (3085) - may have Huckleberry Oak toward the drier edges, but is generally a more closed forest.  Note that Red Fir is a common tree component to 3075.

· Red Fir-Western White Pine/Mixed Shrub Mapping Unit (Superassociation) (4069) – can be confused with 3075 samples with high Red Fir component.  Type 4069 occurs on less exposed sites.  Jeffrey Pine is rounder, fuller and less irregular than Western White Pine.  Western White Pine generally gives off more IR yielding a pinker signature.

· Sierra Juniper & Sierra Juniper/Oceanspray Woodland Superassociation (4101) – is difficult to distinguish from 3075 in sparse settings.  Type 4101 is found on more severe slopes and in broken rocky environments.  Presence of Juniper is more significant than Jeffrey Pine and a low relative cover would change the type from 3075 to 4101.

Key Photo Signature Notes:  Highly variable shrub density; if shrub density is very high and tree cover extremely low, err with the Huckleberry Oak shrub type.  If both species are sparse, err with the Jeffrey Pine type.  Where types 4101 and 3075 transition, it is extremely difficult to distinguish the Juniper from the Pine (they both take on similar structural forms).  Generally, Juniper yields slightly higher IR (deeper reds) and has a more irregular crown but overlap in IR and tree structure is high.

3076
=
Jeffrey Pine/Antelope Bitterbrush Woodland Association (Zone 8)

Pinus jeffreyi/Purshia tridentata Woodland Association
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3076 – Jeffrey Pine/Antelope Bitterbrush Woodland Association

A dry eastside Jeffrey Pine type ranging from a sparse to dense woodland, depicted here in an intermediate to sparse setting near Buckeye Springs.




Observed throughout the east side environs during the field reconnaissance, usually in dry to dry mesic settings just above the Pinyon Pine zone. Occasionally, Pinyon Pine types occupy the more exposed adjacent hillsides.

Taxa – Emergent stands of Jeffrey Pine in densities that are extremely sparse to moderately open (5-60%) over an understory of both Big Sagebrush and Antelope Bitterbrush.  Normally Antelope Bitterbrush is more common but not always.

Microclimate -

Elevation – Most portions of Zone 8

Soil –

Aspect –

Shape – Variable

Slope Position – Lower to middle portions, sometimes below exposed slopes of pinyon 

Steepness – Slight to moderate

Geology –

Hydrology –

Fire – 

Frequency – Common 

Note, the following similar map units can be confused with this type:

· Jeffrey Pine/Curl-leaf Mountain Mahogany Woodland Association (3082) – has Curl-leaf Mountain Mahogany component, and can occur at higher elevations than 3076.

· Jeffrey Pine–White Fir/Roundleaf Snowberry/Squirreltail Grass woodland Association (3083) has a higher density canopy layer with little or no shrub understory and at least a minimal presence of White Fir.

· Jeffrey Pine-Singleleaf Pinyon Pine Woodland Association (3081)

3081
=
Jeffrey Pine–Singleleaf Pinyon Pine Woodland Association (Zone 8)

Pinus jeffreyi-Pinus monophylla Woodland Association
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3081 – Jeffrey Pine–Singleleaf Pinyon Pine Woodland Association

Uncommon in lower elevations on the eastside and often transitional between two types, this example depicts the larger Jeffrey Pine scattered mainly along the perimeters of the stand.


Observed during the field reconnaissance in Lee Vining Canyon and several areas to the south adjacent to pure stands of Pinyon Pine or in close proximity to the Jeffrey Pine/Antelope Bitterbrush Woodland Association (3076).

Taxa – Sparse emergent Jeffrey Pine of at least 5% cover over fairly dense stands of Pinyon Pine usually of at least 50% cover.

Microclimate -

Elevation – Lower portions of Zone 8

Soil –

Aspect – 

Shape – Convex

Slope Position – Usually lower slope, but mid and upper slope in inter-moraine situations

Steepness – Moderate to steep

Geology –

Hydrology –

Fire – Moderately infrequent

Frequency – Uncommon and restricted.  Emergent Jeffrey Pine is often too sparse to put into this type.

Note, the following similar map units can be confused with this type:

· Pinyon Pine types where Jeffrey Pine is too sparse to place into this mapping unit.

· Jeffrey Pine/Curl-leaf Mountain Mahogany Association (3082) – has little or no Pinyon Pine.  There is also a moderate to dense canopy of Curl-leaf Mountain Mahogany.

· Singleleaf Pinyon Pine/Gummy Gooseberry & Singleleaf Pinyon Pine/Big Sagebrush/Squirreltail Grass Mapping Unit (Superassociation) (3113) – Jeffrey Pine is <5% to no cover.  Pinyon Pine may be less dense to 10% cover.

· Singleleaf Pinyon Pine/Curl-leaf Mountain Mahogany–Big Sagebrush–Antelope Bitterbrush Woodland Association (3112) – Jeffrey Pine cover is less than 5% to none. Pinyon Pine and Curl-leaf Mountain Mahogany co-dominate with at least 10% cover of each.

· Singleleaf Pinyon Pine Woodland Alliance (3110) – Jeffrey Pine cover is less than 5% to none.  Understory shrubs may be sparse to indiscernible.

3082
=
Jeffrey Pine/Curl-leaf Mountain Mahogany Woodland Association 

(Zone 8) 

Pinus jeffreyi/Cercocarpus ledifolius Woodland Association
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3082 – Jeffrey Pine / Curl-leaf Mtn. Mahogany Woodland Association

A eastside woodland type shown here west of Lee Vining about 8500 feet.  Note the large rounded crown of the Jeffrey pine and the variable density of the understory Mountain Mahogany.




During the field reconnaissance seen in several east side canyons, usually in small stands in close proximity to Western Juniper communities.

Taxa – Sparse to moderately dense emergent Jeffrey Pine of at least 5% cover over a rather sparse to dense layer of Curl-leaf Mountain Mahogany.  Both Big Sagebrush and Antelope Bitterbrush are present in the middle and lower shrub layers in varying densities.

Microclimate -

Elevation – Upper portions of Zone 7 extending well into Zone 8 on steep south-facing

mid and upper slopes.

Soil –

Aspect – Generally southerly, can be north-facing in lower elevations

Shape – Always convex

Slope Position – Generally mid to upper slopes

Steepness – Steep

Geology – Seen along shelves mid slope up lateral moraines

Hydrology –

Fire – 

Frequency – Uncommon but seen in canyons

Note, the following similar map units can be confused with this type:

· Mountain Juniper/Curl-leaf Mountain Mahogany-(Big Sagebrush) Association (4107) - is usually found in rockier settings.

· Jeffrey Pine/Antelope Bitterbrush Association (3076) – Shrub cover is primarily Antelope Bitterbrush with some Big Sagebrush.  Little or no Curl-Leaf Mountain Mahogany.  Does not occur at higher elevations.

· Jeffrey Pine-Singleleaf Pinyon Association (3081) – Understory shrub cover is sparse.

Key Photo Signature Notes:  Note the presence of Mountain Mahogany; a large shrub with a distinctive signature (dark brown) against the smaller sagebrush and bitterbrush.  Stands where juniper is present should be mapped to type 4107.

3083
=
Jeffrey Pine-White Fir/Roundleaf Snowberry/Squirreltail Woodland Association (Zone 8) 

Pinus jeffreyi-Abies Concolor/Symphiocarpus rotundifolia/Elymus elymoides Woodland Association
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3083 – Jeffrey Pine – White Fir / Roundleaf Snowberry / Squirreltail Woodland Association
A relatively mesic eastside type (similar to type 3086 west of the crest).  Shown here with Jeffrey Pine a dominant in the overstory layer


Noted on the eastside in extensive north trending stands south of Buckeye Creak; more locally elsewhere.

Taxa – Jeffrey Pine and White Fir in generally closed to moderately open stands often with a shrub understory with either Bush Chinquapin or Mountain Whitethorn.

Microclimate – 

Elevation – Upper portion of Zone 8 to lower portion of Zone 7

Soil – 

Aspect – Variable

Shape – Transitional

Slope Position – Mid to lower slopes

Steepness – Slight to moderate

Geology – 

Hydrology – 

Fire – 

Frequency – Uncommon, occurs in areas that are not too dry for White Fir and not too

wet for Jeffrey Pine; limited to elevations where Jeffrey Pine and White Fir occur together.

Note, the following similar map units can be confused with this type:

· Red Fir-White Fir-Jeffrey Pine Association (4072) - is slightly higher in elevation but is not a common eastside type.

· Dense stands of type 3082 are relatively uncommon but contain no white fir.

· Several stands have an influx of lodgepole pine and make it difficult to delineate

· More mesic areas that contain just White Fir

Key Photo Signature Notes:  Look for presence of white fir and lack of a shrub understory generally in dense woodland to forest settings.  White fir on the eastside also tends to have some die-back to the upper portions of the tree.

3084
=
Jeffrey Pine-Canyon Live Oak/Whiteleaf Manzanita Woodland Association (Zone 3)

Pinus jeffreyi-Quercus chrysolepis/Arctostaphylos viscida Woodland Association
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3084 – Jeffrey Pine – Canyon Live Oak / Whiteleaf Manzanita Woodland Association

A rather dense example just east of Cherry Lake, many stands contain a lot more open rock.  Jeffrey pine is the dominant in this scene with the brighter Canyon Live Oak locally patchy over a moderately dense understory of manzanita.




Mapped as fairly extensive polygons generally in the northwestern sections of the park near Hetch Hetchy Reservoir, Cherry Lake and Lake Eleanor in extremely rocky environments.

Taxa -  Sparse Jeffrey Pine (usually below 10%) with sparse understory of Canyon Live Oak, occasionally Black Oak in less steep sites with slightly more soil development.  Shrub layer is extremely sparse containing Whiteleaf Manzanita and usually some Greenleaf Manzanita.  May co-occur with Ponderosa Pine and Incense-cedar where it is impossible to separate.  

Microclimate – Lower elevation Jeffrey Pine due to rocky environment, usually not cold air drainage

Elevation – 4500 to 5500 feet (generally below Jeffrey Pine/Greenleaf Manzanita Association)

Soil – Poorly developed, shallow and patchy

Aspect – 

Shape – Convex

Slope Position – Variable

Steepness – Steep and rocky, which often accounts for the presence of Canyon Live Oak and Jeffrey Pine and absence of ponderosa pine – not always a reliable criteria.

Geology – Often exposed granitic bedrock with high cover of crustose lichens on rock surfaces and greater than 50% cover of annual herbs on shallow soils

Hydrology – 

Fire – 

Frequency – Fairly common and extensive in northwestern portion of the park.

Note, the following similar map units can be confused with this type:

· Jeffrey Pine/Greenleaf Manzanita Association (3072) - does not contain Canyon Live Oak and is generally at higher elevations on less steep slopes.

· Dry Ponderosa Pine types (3062 or 3053 or 3061) may co-occur or may occupy adjacent sites with a better soil development.

· Foothill Pine – Canyon Live Oak types at times occur in close proximity to this type and in these settings the two pines are sometimes difficult to distinguish.  Foothill pine types generally will occupy the significant continuous side slopes at lower elevations.

Key Photo Signature Notes:  Environmental parameters are key in distinguishing this type; if they prove unreliable, then it may not be possible to separate this association out except on regional geography (large scale accuracy with small scale error).

3085
=
Jeffrey Pine-California Red Fir Woodland Association (Zone 4) [Potter] 
Pinus jeffreyi-Abies magnifica Woodland Association
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3085 – Jeffrey Pine – Red Fir Association

A difficult type to map, this example depicts some large Jeffrey pines in the center.  Red fir clearly dominates with about 70-80% of the relative cover.




Observed along Glacier Point Road between 7000 and 7800 feet on open knolls, and along the Tioga Road at somewhat higher elevations – Other conifers often limit the extent of this type from all environments.

 Key Photo Signature Notes:

Taxa – Partial listing below, see Potter, p.68 for complete listing:  (Potter sample size =


 8).  Tree cover densities are 17-83% and average 54%.
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Microclimate – 

Elevation – 7340-9120 feet, average of 8607 feet, typically above 8500 feet, upper Zone 3 to lower Zone 4

Soil – 38” average

Aspect – SE, SW

Shape – Convex 

Slope Position – Upper slopes

Steepness – 12-47%, 33% average

Geology – 

Hydrology – 

Fire – 

Frequency – Uncommon, restricted by local environmental conditions and elevation

Note, the following similar map units can be confused with this type:

· Red Fir–White Fir–Jeffrey Pine Association (4072) - is slightly lower, somewhat more mesic and is probably much more common.  

· Jeffrey Pine/Huckleberry Oak Association (3075) – usually occur on domes where Jeffrey Pine is fairly sparse, with open forest cover and a higher shrub density than 3085.

· Red Fir Association (4051) – Does not contain Jeffrey Pine as a component, and occurs in more mesic environments.

· Red Fir/Mixed Shrub Mapping Unit (4054) – contains a visible understory of shrubs, whereas 3085 may not.

· Red Fir-Western White Pine-Lodgepole Pine (4055) – generally occurs at slightly higher elevations, or somewhat more protected sites and has little or no shrub understory

· Red Fir-Western White Pine (4057) – is found in the same general area but on a more north trending upper slope.

Key Photo Signature Notes:  Higher elevations often restrict spatial distribution of Jeffrey Pine while other factors (moisture slope) further limit the co-occurrence of the two species to the criteria, which would fit into this association.  An extremely difficult type to map.

3086
=
Jeffrey Pine-White Fir (West Side) & White Fir-Sugar Pine-Jeffrey 

Pine Superassociation (Zone 3)  

Pinus jeffreyi-Abies Concolor (West Side) & Abies Concolor - Pinus lambertiana  - Pinus jeffreyi Superassociation

Note:  Aggregated to type 4530 in final PI field
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3086 – Jeffrey Pine – White Fir 

A Westside example, but with no sugar pine in this example; Jeffrey pines have the rounded crown, the white fir the narrow conical crown with some die-back to the tops.  Often mapped adjacent to rocky settings in favorable coves.




Observed in the Aspen Valley area just above the meadow at the 6120 foot level, on the Tioga road at 7000 feet, and on the Glacier Point road at about 7100 feet.  This type seems to be restricted in elevation due to the presence of Red Fir at slightly higher elevations and the absence of Jeffrey pine off the drier sites.

Taxa – Jeffrey Pine and White Fir in generally closed to fairly open stands; Bush Chinquapin or other shrubs may occur in understory in drier stands.  Sugar Pine may be a component in the canopy.

Microclimate – 

Elevation – Restricted, 5500-6500 feet

Soil – 

Aspect – Variable

Shape – Transitional

Slope Position – Mid to lower slopes

Steepness – Slight to moderate

Geology – 

Hydrology – 

Fire – 

Frequency – Uncommon, occurs in areas that are not too dry for White Fir and not too

wet for Jeffrey Pine; limited to elevations where Jeffrey Pine and White Fir occur together.

Note, the following similar map units can be confused with this type:

· Red Fir-White Fir-Jeffrey Pine Association (4072) - is slightly higher in elevation.

· White Fir-Sugar Pine-Red Fir Association (4073) - (with Jeffrey Pine) usually occupies lower slope positions at slightly higher elevations.

· White Fir – Incense-cedar – Sugar Pine (4094) – is found on more favorable sites with a higher tree density.

Key Photo Signature Notes:  Most samples mapped contain an element of both Jeffrey and Sugar Pines except in drier settings.  Both pines have large crowns, the Jeffrey Pine being more rounded, the Sugar Pine being more star shaped.

3090
=
Foothill Pine Woodland Alliance (Zone 1 & 2) 

Pinus sabiana Woodland Alliance

3092
=
Foothill Pine-Interior Live Oak/Whiteleaf Manzanita Association (Zone 1)

Pinus sabiana – Quercus wislizenii var. wislizeni/ Arctostaphylos viscida Association 

Note:  Aggregated to type 3097 in final PI field

	[image: image188.jpg]


[image: image189.png]i ARCEDIT

X:273505.34375 ¥:4179599.50000 dx:25.62500 dy:-37.50000 Dist 45.41906




3092 – Foothill Pine – Interior Live Oak / Whiteleaf Manzanita Association
In this example seen east of the river in a open setting with a sparse manzanita understory increasing in density towards the northeast.




Frequently seen throughout most of Zone 1 in dry settings primarily on mid and upper slopes in the El Portal area, and the Cherry Creek road.  

Taxa – Sparse stands of Foothill Pine and Interior Live Oak each containing a minimum of 5-10% with a variable shrub layer composed primarily of Whiteleaf Manzanita.

Microclimate – Xeric

Elevation – Most of Zone 1, more common in the upper elevations

Soil – Poorly developed and rocky in places

Aspect – Southerly

Shape – Convex

Slope Position – Mid and upper slopes

Steepness - Moderately steep to steep

Geology – 

Hydrology – Upland

Fire – Will be present within 3 to 5 years of moderate severity fire if Foothill Pine survive fire because Live Oaks resprout.

Frequency – Common and at times covering fairly extensive areas

Note, the following similar map units can be confused with this type:

· Foothill Pine-Interior Live Oak/Wedgeleaf Ceanothus & Foothill Pine-Interior Live Oak/Chamise Superassociation (3095) - probably occurs in slight lower elevations in less rocky settings where Foothill Pine is a sparse emergent associated with dense stands of chaparral.

· Canyon Live Oak-Foothill Pine Association (1026) – can be separated out for the most part by elevation and aspect (above 3000 feet).

· Interior Oak – Foothill Pine – Blue Oak / Grass contains a fairly dense herbaceous understory with little or no shrub layer.

Key Photo Signature Notes:  A steep and rocky low elevation foothill pine type; note the presence of the interior live oak (pink signatures) in sparse stands over the whiteleaf manzanita (brown signature).
3095
=
Foothill Pine-Interior Live Oak/Wedgeleaf Ceanothus & Foothill Pine-Interior Live Oak/Chamise Superassociation (Zone 1) 

Pinus sabiana – Quercus wislizenii  var. wislizeni/Ceanothus cuneatus & Pinus sabiana – Quercus wislizenii  var. wislizeni/Adenostoma fasciculatum Superassociation

Note:  Aggregated to type 3097 in final PI field
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3095 – Foothill Pine-Interior Live Oak/Wedgeleaf Ceanothus & Foothill Pine-Interior Live Oak/Chamise Superassociation

On this example, two distinct stands; one, where foothill pine dominates, the other example to the upper left where it is sparse over dense chamise.  Interior live oak is a minor and sporadic component to the tree layer.




A few examples of this type were noted in the El Portal area in close proximity to chaparral types on south facing mid slopes.

Taxa – Emergent Foothill Pine (of 3-60%) occurring with generally a very minor component of Interior Live Oak in open to sparse stands with an open to fairly dense shrub understory of Wedgeleaf Ceanothus or Chamise.

Microclimate – Xeric

Elevation – Lower portions of Zone 1

Soil – Moderately well developed

Aspect – South to southwest

Shape – Convex

Slope Position – Mid and upper slopes

Steepness - Moderately steep to steep

Geology – 

Hydrology – Upland

Fire – 
Occurs within 5 years of a moderate severity fire if pines survive, because Live Oaks resprout, Ceanothus grows rapidly and Chamise resprouts and grows very rapidly.

Frequency – Fairly common associated with chaparral areas.

Note, the following similar map units can be confused with this type:

· Foothill Pine-Interior Live Oak/Whiteleaf Manzanita Association (3092) - probably occurs on slightly higher elevations (closer to or on ridge tops) on more rocky exposures and contains a sparser shrub understory layer.

Key Photo Signature Notes:  Interior Live Oak often plays an insignificant role in this association; foothill pine (pink signature) against a usually dense (smooth brown) non-manzanita chaparral is the typical setting.  Foothill pine varies in crown density, often within the stand.

3096
=
Foothill Pine/Whiteleaf Manzanita Association (Zone 1 & 2)
Pinus sabiana/ Arctostaphylos viscida Association
Note:  Aggregated to type 3097 in final PI field
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3096 – Foothill Pine / Whiteleaf Manzanita Association
Mapped here with a minor component of Canyon Live Oak throughout the photo just north of Hetch Hetchy Reservoir.  Sparse foothill pine (pink rounded crown) over a sparse manzanita layer (brownish shrub against the rock outcropping) is the typical setting.




Taxa – Foothill Pine occurring in extremely sparse settings (3-10%) over a generally sparse whiteleaf manzanita shrub understory (3-40%) containing a sparse herbaceous layer over rock.

Microclimate – 

Elevation – 1500 - 4000

Soil – Minimal 

Aspect – Variable

Shape – 

Slope Position – Low to upper

Steepness - 

Geology – 

Hydrology – Upland

Fire – 


Frequency – 

Note, the following similar map units can be confused with this type:

· Foothill pine types with canyon or interior oak generally contain a higher tree density and shrub layer.

Key Photo Signature Notes:  The key element to note in this type is the near or complete absence of any oak in the tree layer.  This is a sever rocky type ranging in elevation from where interior oaks occur to where Canyon Live Oaks would occur in more favorable settings.

3097
=
Foothill Pine-Interior Live Oak/(Whiteleaf Manzanita-Buckbrush-Chamise) Woodland Superassociation

Pinus sabiana – Quercus wislizenii  var. wislizeni/(Arctostaphylos viscida- Ceanothus cuneatus- Adenostoma fasciculatum) Woodland Superassociation
Note:  Aggregation type including original PI Codes 3092, 3095 & 3096

Generally a sparse woodland aggregation of several xeric Foothill Pine types. 

Taxa – Foothill Pine dominates the canopy as a sparse cover; occasionally with a co-dominance of either Interior or in higher elevations, Canyon Live Oak.  Lowest elevations tend to contain an understory of Chamise and/or Buckbrush.

Microclimate – Xeric

Elevation – Throughout zone 1

Aspect – Variable

Shape – Variable

Slope Position – Mid to Upper

Steepness – Moderately steep to steep

Geology –

Hydrology – Upland

Fire – 

Frequency – Fairly commonly mapped aggregated type

Note, the following similar map units can be confused with this type:

· Lower elevation Ponderosa or Jeffrey Pine types with a Live Oak component in an open setting.

Key Photo Signature Notes:  This is an aggregated type where Foothill Pine dominates the canopy, usually in very sparse settings.  Foothill Pines generally yield the least amount of CIR of any of the conifers and often show up a very light pink on the photography.  Ponderosa and Jeffrey Pines, which may occur in adjacent stands also, yield a very light signature in these dry settings but usually have a larger more rounded crown.

3100
=
Knobcone Pine Woodland Alliance (Zones 1 & 2)

Pinus attenuata Woodland Alliance

3101
=
Knobcone Pine/Whiteleaf Manzanita Woodland Association (Zone 1) 

Pinus attenuata/ Arctostaphylos viscida Woodland Association 
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3101 = Knobcone Pine / Whiteleaf Manzanita Woodland  Association

Narrow crowns, variable cover and dense manzanita understory typifies these stands.  Note chamise components in lower portion of photo.




Several small examples noted in a post burn situation within the Arch Rock Burn of 1990.  This stand was observed in association with Ponderosa Pine, Whiteleaf Manzanita, Deerbrush and Mountain Misery.  Most trees were less than 15 feet tall.  Most stands contain no ponderosa pine.

Taxa – Knobcone Pine in extremely sparse to moderately closed stands at times in association with Ponderosa Pine.  Whiteleaf Manzanita is a common shrub occurring often in dense stands.  Where Whiteleaf Manzanita stands are more open, Mountain Misery may become an extensive ground cover.  Note that Knobcone Pine is an extreme example of an indicator species (several trees of 1-3% cover would be worth converting the mapping unit to this type)

Microclimate – Xeric to dry mesic

Elevation – Mostly upper most portions of Zone 1, and south to southwest exposures of Zone 2.

Soil – Moderately well developed

Aspect – Highly variable

Shape – Highly Variable

Slope Position – Upper slopes and ridgetops

Steepness – Moderately steep

Geology – 

Hydrology – Upland

Fire – Post 1990 burn recovery

Frequency – Uncommon and restricted in size mostly west and south of the Cedar Lodge

Note, the following similar map units can be confused with this type:

· It is not possible to distinguish areas within the Arch Rock burn that contain Ponderosa PIne/Whiteleaf Manzanita Association (3053) from Knobcone Piine/Whiteleaf Manzanita Association at this stand age of approximately 9 years.  It may be worthwhile to mention the presence of Whiteleaf Manzanita in the burn polygons that are classified as a burned example of a Ponderosa Pine/Whiteleaf Manzanita Association.

· Knobcone Pine / Chamise stands may occur down slope a ways from this type

Key Photo Signature Notes:  Generally the chaparral (chamise) understory yields a smoother and more even signature tone than whiteleaf manzanita.

3102
=
Knobcone Pine-Canyon Live Oak Woodland Mapping Unit (Zone 1) 

Pinus attenuate Pinus ponderosa- Quercus chrysolepis Woodland Mapping Unit
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3102 – Knobcone Pine-Canyon Live Oak Woodland Mapping Unit
This particular example has a dense cover of canyon live oak with a sparse knobcone pine emergent.  It is an upper slope site where mesic Canyon Live Oak is found down slope (upper most portion of the image) and a narrow band of manzanita is noted along the ridge top




One example of this type was observed at the uppermost slopes behind the Cedar Lodge on the South Fork Trail.  

Taxa – Sparse to extremely sparse emergent stands of Knobcone Pine from 1-10% over a dense understory tree layer of Canyon Live Oak over 75%.

Microclimate – Dry mesic

Elevation – Upper portions of Zone 1

Soil – Well developed

Aspect – Northerly

Shape – Slightly concave

Slope Position – Uppermost slopes to near ridge top

Steepness - Moderately steep

Geology – 

Hydrology – Upland

Fire – Will convert to Knobcone Pine Alliance following stand-replacing fire.

Frequency – Extremely rare

Note, the following similar map units can be confused with this type:

· Emergent stands of Foothill Pine over chaparral and or Canyon Live Oak may be extremely difficult to distinguish from Knobcone Pine.  Knobcone Pine tends to have a more erect crown and a darker green color, and occur on upper most slopes and ridge tops.

Key Photo Signature Notes:  This type may be transitional between a Canyon Live Oak type and a drier knobcone / chaparral type.

3105
=
Knobcone Pine / Chamise Woodland Association  (Zone 1) 

Pinus attenuate/Adenostoma fasciculatum Woodland Association  
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3105 – Knobcone Pine / Chamise Woodland Association

This particular example actually has a significant component of white leaf manzanita (pinker shrub) but has a slightly higher relative dominance of chamise.  May not be distinguishable from type 3101.




Taxa – Knobcone Pine as a sparse emergent to Chamise

Microclimate – Xeric

Elevation – Zone 1

Soil – Poorly developed soil, rocky

Aspect – Southerly

Shape – Convex

Slope Position – Upper slopes and ridgetops

Steepness – Steep on upper slopes, shallower slopes on ridgetops

Geology – Granitic

Hydrology – Upland

Fire – Smaller-statured Knobcone Pine (from seeds) and resprouting Chamise following stand-replacing fires; fires are typically stand-replacing in this type.

Frequency – Rare

Note, the following similar map units can be confused with this type:

· Knobcone Pine/Whiteleaf Manzanita Association (3101) – is probably more common and more often found on ridgetops.

Key Photo Signature Notes:  Note the smoother signature of the understory chamise in comparison to the whiteleaf manzanita.

3110
=
Singleleaf Pinyon Woodland Alliance (Zone 8) 

Pinus monophylla Woodland Alliance

3112
=
Singleleaf Pinyon/Curl-leaf Mountain Mahogany-Big Sagebrush Antelope Bitterbrush Woodland Association (Zone 8) 

Pinus monophylla/Cercocarpus ledifolius-Artemisia tridentata- Purshia tridentata Woodland Association
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3112 = Singleleaf Pinyon / Curl-leaf Mtn. Mahogany

Occurring on somewhat steeper and rockier settings than type 3113, this example shows the pinyon pine (pinker signature) as a sparse overstory to a somewhat denser Mountain Mahogany shrub layer.




In most circumstances during the field reconnaissance Singleleaf Pinyon and Curl-leaf Mountain Mahogany were independent of each other.  However, occasionally they did mix.  Most examples were seen along US 395 north of Lee Vining and in the lower portions of Lee Vining Canyon on north facing slopes.

Taxa – Singleleaf Pinyon and Curl-leaf Mountain Mahogany co-dominate (may be complexing below MMU) with at least 10% relative cover of either species in fairly dense stands.

Microclimate -

Elevation – Mid to upper portions of Zone 8

Soil –

Aspect – Generally north-facing

Shape –

Slope Position – Mid to upper slopes

Steepness – Moderately steep to steep

Geology –

Hydrology –

Fire – 

Frequency – Uncommon or rare, the two species are however many times in close proximity to each other

Note, the following similar map units can be confused with this type:

· Singleleaf Pinyon/Ribes Velutinum & Singleleaf Pinyon/Big Sagebrush-Antelope Bitterbrush Superassociation (3113) – stands where Curl-leaf Mountain Mahogany is a sparse component to the Singleleaf Pinyon.

· Curl-leaf Mountain Mahogany Alliance (5230) – stands where Singleleaf Pinyon is a sparse component to the Curl-leaf Mountain Mahogany.

· Mountain Juniper / Curl-leaf Mountain Mahogany types are generally found at slightly higher elevations in rockier steeper settings

Key Photo Signature Notes:  These two species do not often mix except in small areas and could be considered transitional areas.

3113
=
Singleleaf Pinyon/(Desert Gooseberry-Big Sagebrush/Squirreltail) Woodland Superassociation (Zone 8) 

Pinus monophylla/(Ribes velutinum-Artemisia tridentata- Elymus elymoides )Woodland Superassociation
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3113 – Singleleaf Pinyon/(Desert Gooseberry-Big Sagebrush/Squirreltail) Woodland Superassociation
Depicted here in its range of densities, pinyon pine forms an open to moderately dense woodland over a variety of shrubs depending on slope characteristics.


Observed throughout the lower elevations during the field reconnaissance, especially in the Lee Vining Canyon and south of the Bridgeport Meadows.

Taxa – Singleleaf Pinyon in sparse to moderately dense stands of at least 5-10% cover, visible shrub 
component in the understory layer containing Big Sagebrush, Antelope Bitterbrush, and Ribes velutinum in varying densities.  Indian Ricegrass is an indicator species but may not be present in all circumstances.

Microclimate – Note that in the Bridgeport Valley cold air drainage prevents Pinyons from descending to the lowest slopes.  It is doubtful if this is moisture-related, since the Town of Bridgeport receives 10” precipitation annually, generally adequate for Singleleaf Pinyon.

Elevation – Generally the lower portions of Zone 8

Soil –

Aspect –

Shape –

Slope Position – All slopes, mainly foothills

Steepness – Slight to steep

Geology –

Hydrology –

Fire – 

Frequency – Very common, mapping units often extensive

Note, the following similar map units can be confused with this type:

· Singleleaf Pinyon/Curl-leaf Mountain Mahogany-Big Sagebrush-Antelope Bitterbrush Association (3112) -  has a Curl-leaf Mountain Mahogany component.

Key Photo Signature Notes:  This is the lowest elevation eastside conifer type, several examples may contain Utah Juniper along the eastern boundary of the study.  Pinyon pine varies a lot in stand density and crown size.

3130
=
Western White Pine Woodland Alliance (Zones 4 & 7)

Pinus monticola Woodland Alliance

Note: Although still in classification as a place holder, aggregated to type 3131 in final PI field

3131
=
Western White Pine/Western Needlegrass Woodland Mapping Unit (Zone 4)

Pinus monticola/Achnatherum occidentale spp. Woodland Mapping Unit

Note:  Aggregation type including original PI Code 3130
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3131 - Western White Pine/Western Needlegrass Woodland Mapping Unit
An open woodland in this example composing of over 90% cover of white pine.  Several lodgepole pine are scattered throughout the stand.




Taxa – Western White Pine in moderately open stands with little or no associated conifers present. Understory grasses (Western Needlegrass) is an indicator species only and need not be present.

Microclimate – Exposed to severe wind

Elevation – 8000–9600 feet, upper slopes and ridges, Zone 4
Soil – Shallow

Aspect – 

Shape – Convex

Slope Position – Upper slopes and ridgelines

Steepness – Moderate to steep

Geology – 

Hydrology – 

Fire – 

Frequency – Fairly common but usually restricted to upper slopes and narrow ridges

Note, the following similar map units can be confused with this type:

· Western White Pine–Lodgepole Pine Association (3132) - will usually be found in lower slope positions.

· Red Fir-Western White Pine Association (4057) – is usually more mesic, with a denser canopy, significant Red Fir component, often on steep mid to  upper slopes just below ridgelines.

· Red Fir-Western White Pine-Lodgepole Pine Association (4055) – is usually more mesic, with a denser canopy, significant Red Fir component, on lower slopes, and slightly lower in elevation.

· Red Fir-Western White Pine & Red Fir-Western White Pine-Lodgepole Pine Superassociation (4062) – is usually more mesic, with a denser canopy, significant Red Fir component, on lower slopes, and slightly lower in elevation.

· Red Fir-Western White Pine/Mixed Shrub Superassociation (4069) – is also a dry open woodland but is found on hotter, drier sites always downslope from 3131 and often in transition to Jeffrey Pine types.

Key Photo Signature Notes:  Look for crown shape of the white pine (irregular and diffuse), smaller individuals stunted by wind and cold are often difficult to determine from lodgepole pine.

3132
=
Western White Pine-Lodgepole Pine Association (Zones 4 & 7) 

Pinus monticola-Pinus contorta var. murrayana Association

Note:  Aggregated to type 4510 in final PI field
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3132 = Western White Pine – Lodgepole Pine Association

Occurring in a wide range of settings and stand densities; this particular example is lodgepole dominant with about 25% relative cover of white pine.




(Zone 4 & 7)

Observed on the road to May Lake at the 8700 feet, and at Glacier Point at 7800 feet.  Noted near Siesta Lake above 8000 feet.  Also occurs along the eastern end of Buena Vista Crest.

Taxa – Western White Pine and Lodgepole Pine occurring in moderately open stands with at least 10% relative cover of each species. 

Microclimate – 

Elevation – 7800-9600 feet (generally the range of Western White Pine)

Soil – 

Aspect – Variable

Shape – Variable, but rarely extremely concave or convex

Slope Position – Mid to upper slopes

Steepness – Moderate, not as steep as other Western White Pine types but steeper than adjacent dry Lodgepole Pine types

Geology – 

Hydrology – 

Fire – 

Frequency – One of the more common types containing Western White Pine

Note, the following similar map units can be confused with this type:

· Western White Pine/Western Needlegrass Association (3131) - is upslope from 3132.

· Red Fir–Western White Pine–Lodgepole Pine Association (4055) - is generally found downslope from 3132, lower in elevation, and contains a significant Red Fir component.

· Lodgepole Pine/Woodland Association (3038) – has little or no Western White Pine, is found on less severe slopes and lower slope positions.

· Lodgepole Pine/Mountain Pride Association (3021) – has an extremely sparse canopy cover and is usually found at a higher elevations, but on gentler terrain.

· Mountain hemlock – lodgepole pine – western white pine (4043) is often adjacent to this type usually in nearby coves or shady slopes.

· Red Fir – Western White Pine / Mixed Shrub (4069)  - Several examples of Lodgepole Pine – Western White Pine were noted with an understory of shrubs (Huckleberry Oak & Bush Chinquapin) without any Red fir.

3140
=
Whitebark Pine Woodland Alliance (Zones 4, 5 & 7)

Pinus albicaulis Woodland Alliance

In most circumstances, photo interpreters make every effort to map at finer levels than the alliance level hierarchy in the classification.  In certain situations however, it is not possible to map to these finer levels.  One example explained below is when photo interpreters cannot key to a certain association using the floristic or mapping classification.  Along the east side of the Sierra Crest, photo interpreters noted numerous stands on the aerial photography where Whitebark Pine forms an open canopy to Great Basin Sagebrush.   Currently, there is nothing in the mapping or floristic classification to address these settings to anything finer than the alliance level.  Several stands are specifically noted on the following frames:  17-68, 16-62, 32-18, 22-58, and 29-44.  They are labeled on the hard copy mylar overlays (to the aerial photographs) with an “ArTr” label inside the delineated polygon.  

Example Delineation on the hard copy aerial photograph may look like this:
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3142
=
Whitebark Pine/Davidson Penstemon Association (Zones 4, 5 & 7)

Pinus albicaulis/Penstemon davidsonii Woodland Association

Note:  Aggregated to type 3149 in final PI field
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3142 = Whitebark Pine / Davidson Penstemon Association

The highest elevation woodland; whitebark pine in this association is usually a shrub; stand density varies considerably.


Noted during the field reconnaissance on the highest slopes above 10,000 feet, up to 12,000 feet on south-facing slopes.  Mapped where only isolated stems are emergent to the dominant form, which is a mat forming-shrub. Also observed south of the Tioga Road near the east entrance of the park near Gaylor Peak at about 11,000 feet.  Davidson Penstemon was noted in many stands.  Only isolated stems of Whitebark Pine were emergent to the dominant form, which is a prostrate tree.

Taxa – Sparse to dense stands of krummholz Whitebark Pine.  May include some sub-krummholz stands where slopes are rocky and steep.

Microclimate – Probably warmest month mean is below 50° F (10°C)

Elevation – 10,000 to 12,000 feet, Zone 4 and 7; locally to 9000 feet (rare) on exposed ridges

Soil – Rocky, shallow soil development

Aspect – Variable depending on elevation

Shape – Variable, usually convex

Slope Position – Upper slopes and summits

Steepness – Highly variable

Geology – Granitic and metamorphic

Hydrology –

Fire – Infrequent to rare

Frequency – Common and extensive on the west side, common in highest elevations on east side just below the tree line

Note, the following similar map units can be confused with this type:

· Lower expressions of Whitebark Pine where type 3142 individuals are not yet stunted or sheared by wind and low summer temperatures

· Whitebark Pine/Wheeler Bluegrass Association & Whitebark Pine/Ross Sedge Superassociation (3146) – can have denser canopy cover dominated by upright trees (not krummholz) on deeper soils.  Occurs at lower elevations than Whitebark Pine/Davidson Penstemon Association, and is on moderate slopes that are not as rocky.

· Whitebark Pine–Mountain Hemlock Association (3148) – contains a Mountain Hemlock component and is found on steep north slopes.

· Whitebark Pine/Shorthair Sedge Association (3144) – is less rocky and often occurs adjacent to meadows.  Shorthair sedge usually visible on the aerial photography.

Key Photo Signature Notes:  At times may be confused with the slightly brighter stands of Sierra Willow, which will usually have small rivulets running through the stand.

3143 
=
Whitebark Pine/(Ross Sedge-Shorthair Sedge) Woodland Superassociation (Zones 4 & 5)

Pinus albicaulis/(Carex rossii-Carex exserta) Woodland Superassociation

Note:  Aggregation type including original PI Codes 3144 & 3146

A lower elevation Whitebark-aggregation where Whitebark Pines often attain full stature.  Found in meadow like settings and drier woodlands.

Taxa – Whitebark Pine is the sole dominant to the conifer overstory in sparse to moderately dense cover.  Higher elevation meadow settings tend to favor an understory of Shorthair Sedge, while denser woodlands in somewhat drier settings tend to have a sparse understory of Ross Sedge.

Microclimate – Sub Mesic

Elevation – Upper elevations of zone 4 and 7; throughout zone 5

Aspect – Variable

Shape – Neutral to convex

Slope Position – Low to Upper

Steepness – Level to moderately steep

Geology –

Hydrology – Upland

Fire –

Frequency – Fairly commonly mapped aggregated type

Note, the following similar map units can be confused with this type:

· High elevation Lodgepole Pine types with a component of Whitebark Pine

· Krummholzing Whitebark Pine stands

Key Photo Signature Notes:  This is an aggregated type of generally full stature or partially krummholzing trees.  Settings vary from meadow like to a dry sparse herbaceous understory where Ross Sedge is inferred in the understory.  Usually, Short Hair Sedge is the dominant herbaceous species in stands where meadows are frequent in open conifer settings.  Short Hair Sedge is generally recognizable on the aerial photography in late season growth as a stressed plant, showing yellowish to cream colored appearance.

3144
=
Whitebark Pine/Shorthair Sedge Association (Zones 4 & 5)

Pinus albicaulis/Carex exserta Association

Note:  Aggregated to type 3143 in final PI field
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3144 – Whitebark Pine / Shorthair Sedge Association

A dry meadow - woodland type, depicted here with some wet meadow in the lower portion of the photo.  Sedge shows up as a brown to cream color.  This type often occurs in a partially krumholzed structure.


Observed at high elevations as partially krummholzed stands in concave settings where some soil development occurs between the glacial scree.  Shorthair Sedge was noted in these areas with the Whitebark Pine, usually adjacent to rocky convex areas where the Whitebark Pine/Davidson Penstemon Association was seen.

Taxa – Whitebark Pine in sparse to moderate stands, not always but can be partially to totally prostrate, with a moderate to dense herbaceous cover of Shorthair Sedge.

Microclimate – Impressive “reverse topography”  settings where whitebark pine dominates cold lake basins and a mix or lodgepole environment is noted upslope

Elevation – Above 10,500 feet, Zone 4

Soil – Minimal but more than the Whitebark Pine/Davidson Penstemon Association

Aspect – Variable

Shape – Concave

Slope Position - 

Steepness – Moderate upper slopes

Geology – Glacial scree

Hydrology – Temporarily saturated - some moisture accumulation in concave areas

Fire – 

Frequency – Common, mapping units vary in size

Note, the following similar map units can be confused with this type:

· Whitebark Pine/Wheeler Bluegrass & Whitebark Pine/Ross Sedge Superassociation (3146) – generally occurs in drier settings with less soil development.  Trees are less stunted also.

· Whitebark Pine/Davidson Penstemon Association (3142) – is rockier and occurs on convex slopes.  Shorthair sedge is usually visible on the aerial photography.

· Lodgepole Pine – Whitebark Pine / Shorthair Sedge (3043) is found in similar settings at lower elevations.

Key Photo Signature Notes:  Stands are often adjacent to wetter meadows or mesic rock outcroppings or glacial scree.

3146
=
Whitebark Pine/Wheeler Bluegrass & Whitebark Pine/Ross Sedge Superassociation

Pinus albicaulis/Poa & Pinus albicaulis/Carex rossii Superassociation 
Note:  Aggregated to type 3143 in final PI field
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3146 – Whitebark Pine / Ross Sedge

A high elevation dry whitebark type (below krumholz line) where stand density varies considerably.  In this example; type 3146 transitions to type 3142 towards the upper portion of the image.


Taxa – Whitebark Pine in stands varying in densities from 10 to 60% cover.  Herbaceous cover is usually below 25%, consisting of either Ross Sedge or Wheeler Bluegrass.  Whitebark Pine may sometimes have sub-krummholz form in areas with some soil development and not as rocky as type 3142.

Microclimate – Below true krummholz zone where mean warm month temperature is below 50 ° F (10°C)

Elevation – 9500 to 10,000 feet in Zone 4 and 10,000 to 11,000 feet in Zone 7

Soil – 

Aspect – Variable, depending on elevation

Shape – Variable, generally convex

Slope Position – Upper slopes and ridge tops

Steepness – Generally moderate to steep

Geology – 

Hydrology – 

Fire – 

Frequency – 

Note, the following similar map units can be confused with this type:

· Lodgepole Pine–Whitebark Pine/Ross Sedge Association (3033) - (where the two conifers mix) occurs at slightly lower elevations.  Since the two conifers are in some cases difficult to discern on aerial photography (e.g. Whitebark Pine without multiple trunks or “flat tops”) getting a good break between the two types may be difficult.

· Whitebark Pine/Davidson Penstemon Association (3142) – can have sparser canopy cover, occurs at higher elevations, and is on steeper slopes.  At lower elevations where type 3142 stands are not krummholz, area may be very rocky and steep.

· Whitebark Pine/Shorthair Sedge Association (3144) – is somewhat more mesic, often adjacent to meadows.

· Whitebark Pine-Mountain Hemlock Association (3148) – Contains a Mountain Hemlock component, and is found in areas of longer season snow cover.

Key Photo Signature Notes:  Crown shape is generally a good indicator with this type since whitebark pines are often full stature trees.

3147
=
Whitebark Pine – Mountain Hemlock Woodland Association 

(Zones 4, 5 & 7)

Pinus albicaulis– Tsuga mertensiana Woodland Association

Note:  Aggregation type including original PI Codes 3148 & 4042

A high elevation mixed Whitebark Pine Mountain Hemlock type.

Taxa – Whitebark pine or Mountain Hemlock Dominate or co-dominate the conifer cover in small stands.  Lodgepole pine may be a subordinate to the stand.

Microclimate –Sub Mesic (late season snow patches)

Elevation – Upper elevations of zone 4 & 7, much of zone 5

Aspect – Northerly

Shape – Neutral to concave

Slope Position –Upper slopes

Steepness – Very steep

Geology –

Hydrology – Upland

Fire –

Frequency – Uncommon aggregate and limited in stand size

Note, the following similar map units can be confused with this type:

· High elevation stands of Whitebark Pine on steep slopes

Key Photo Signature Notes:  Aggregation of two mapped phases.  Difficult to distinguish conifers apart due to small stand size, small stature of trees and steep slopes

3148
=
Whitebark Pine–Mountain Hemlock Association (Zones 4, 5 & 7) 

Pinus albicaulis-Tsuga mertensiana Association

Note: Aggregated to type 3147 in final PI field
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3148 = Whitebark Pine – Mountain Hemlock Association

The highest type where hemlock is a co-dominant, in this example dominates over whitebark pine in a steep rocky environment.




Observed during the field reconnaissance in steep northerly settings transitional to the drier and colder Whitebark Pine stands and the snowier settings that promote pure stands of Mountain Hemlock.  Less commonly observed than the co-dominance of Western White Pine and Mountain Hemlock.

Taxa – Sparse to moderately dense stands of Whitebark Pine and Mountain Hemlock with at least 10% relative cover for each species.

Microclimate – Less snow but possibly colder than areas containing pure Mount

Elevation – Upper portions of Zones 4 and 7

Soil –

Aspect – Northerly

Shape – Concave to neutral

Slope Position – Upper slopes

Steepness – Steep

Geology –

Hydrology –

Fire – 

Frequency – Fairly common but often restricted in size

Note, the following similar map units can be confused with this type:

· This type and many of the high elevation conifer types are extremely limited in extent on the east side due to harsh environmental conditions including relatively low precipitation and cold.  Therefore, several of the east side high elevation conifers can occur as complex units below the MMU.  Severe cold often distorts the normal growth form of these conifers, making it difficult to separate out individual trees in some circumstances.  This is especially true in shady steep north exposures.

· Mountain Hemlock/Broad-seeded Rock Cress Association (4032) – does not contain Whitebark Pine, but does contain Western White Pine and Red Fir, and is generally found at lower elevations.

· Mountain Hemlock–Western White Pine Association (4033) – does not contain Whitebark Pine, and is found at lower elevations.

· Whitebark Pine/Wheeler Bluegrass & Whitebark Pine/Ross Sedge Superassociation (3146) – does not contain a Mountain Hemlock component.

· Whitebark Pine/Davidson Penstemon Association (3142) – does not contain Mountain Hemlock, is on steep rocky upper slopes and has a sparser canopy cover.

· Mountain Hemlock-Lodgepole Pine-Whitebark Pine Association (4042) – contains a component of Lodgepole Pine, is found at slightly lower elevations and is not a steep as 3148.

3149
=
Whitebark Pine-(Sierra Lodgepole Pine-Mountain Hemlock) Krummholz Conifer Mapping Unit (Zones 4, 5 & 7)

Pinus albicaulis-(Pinus contorta var. murrayana – Tsuga mertensiana) Krummholz Conifer Mapping Unit

Note:  Aggregation type including original PI Code 3142 but allows for other stunted conifer species.

A high elevation conifer aggregate of predominantly krummholzing trees.

Taxa – Whitebark pine usually dominates the stand except in unique situations where stunted Lodgepole Pines may replace Whitebarks on lower elevation ridgelines and summits (often noted in the 8000-9500’ range).  On steep north trending upper slopes, Whitebark Pine may share dominance with stunted Mountain Hemlock.  Understory herbaceous layer is generally very sparse.

Microclimate – Xeric to Sub Mesic

Elevation – 8500 to 13500 feet

Aspect – Variable

Shape – Variable

Slope Position –Upper slopes, ridges and summits.

Steepness – Level to very steep

Geology –

Hydrology – Upland

Fire –

Frequency – Very common and extensively mapped aggregated type of high elevations

Note, the following similar map units can be confused with this type:

· High elevation stands of stunted Juniper

· High elevation stands of stunted Limber Pine

Key Photo Signature Notes:  This is an aggregated type where occasionally conifer species other than Whitebark Pine grow in stunted forms making it impossible for the photo interpreter to distinguish.  Nearly all mapped polygons are probably keyed to type 3142 where shrubby Whitebark Pines grow on talus and scree like settings.

3150
=
Limber Pine Woodland Alliance (Zones 4 & 7)

Pinus flexilis Woodland Alliance



Note:  Mapped only in a few east side locations (37 polygons) – AA data not generated for this type.

Taxa – Limber Pine dominates the stand; may share cover with Whitebark Pine.  Several of the mapped stands are fairly extensive.

Microclimate – Xeric 

Elevation – Zone 7 – upper elevations

Aspect – Mapped stands trend northerly

Shape – Neutral to convex

Slope Position –Upper slopes.

Steepness – Very steep

Geology – Granitic and Metasedimentary rocks undivided
Hydrology – Upland

Fire – Fire is likely to be an infrequent process in these stands
Frequency – Rare in the study area

Note, the following similar map units can be confused with this type:

· High elevation stands of stunted Juniper

· Lower elevation drier east side Whitebark Pine.

Key Photo Signature Notes:  Most of the mapped stands are stressed or dying from white pine blister rust and other stressors and show up on the photography as dead or dying conifers.

4000
=
Needleleaf Conical-form Trees

4010
=
Douglas-fir Forest Alliance (Zone 2)

Pseudotsuga menziesii Alliance

4011
=
Douglas-fir-White Fir Forest Association (Zone 2)

Pseudotsuga menziesii – Abies concolor Association

Note:  Aggregated to type 4550 in final PI field

	
[image: image87.png]



4011 – Douglas-fir-White Fir Forest Association

An example taken near Harnden Lake; this stand is an even mix of the two species; the Douglas-fir is the darker tree; note some die back in the white fir.




A relatively uncommon example within the Douglas-fir Alliance at Yosemite, requiring highly defined physical parameters to sustain this type.  Noted in two areas; the southern edge of the Yosemite Valley, and on isolated areas on steep north facing slopes south of the Hetch Hetchy Reservoir.  Elevations must be low enough to allow Douglas-fir to exist, and must be shielded by steep canyon walls to be cool enough for White Fir.  Sites are extremely restricted, and ecotonal edges are sharp often with encroaching Canyon Live Oak.

Taxa – Douglas-fir in moderately closed to closed stands with White Fir a secondary component of at least 5%. Douglas-fir and White Fir together compose well over half of the conifers. Tree crown cover is at least 40-60%.  Drier/warmer tree species encroaching from all directions (Canyon Live Oak from the canyon side slopes receiving more sunlight, and Ponderosa Pine, Incense-cedar, and Black Oak from the lower valley slopes further away from the shade effects of the steep canyon walls).  May contain a component of Sugar Pine.

Microclimate – Mesic, cold air drainage effects are an important factor

Elevation – Zone 2 above 4000 feet to 5000 feet, limited to Zone 2

Soil – Generally rocky with local soil development between large boulders

Aspect – North to northeast 

Shape – Concave

Slope Position – Lower slopes, base of cliffs, shadow of steep cliffs

Steepness – Steep to extremely steep

Geology – Glacial debris or till

Hydrology – Upland

Fire – Not a fire-following type.  Fire return interval less than 5 to 25 years at YOSE.

Frequency – Rare and extremely localized by environmental conditions

Note, the following similar map units can be confused with this type: 

· Douglas-fir-Canyon Live Oak Association (4012) - on rockier more convex sites, and on higher slopes.

· Ponderosa Pine-Incense-cedar-Black Oak Association (3063) - (with a minor Douglas-fir component) severely restricts the downward development of this type.  

· Overall this type can be difficult to map due to extreme shadowing on the photography.

· White Fir-Sugar Pine-Incense-cedar Superassociation (4094) – is found upslope from 4011 and at higher elevations.

Key Photo Signature Notes:  Note the very dark magenta signature where Douglas-fir occurs and the die-back to white fir trees

.

4012
=
Douglas-fir-Canyon Live Oak Forest Association (Zone 2) 

Pseudotsuga menziesii-Quercus chrysolepis Forest Association
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4012 – Douglas-fir – Canyon Live Oak Association

Limited in extent, this example is on a steep northerly setting above the Merced River. 


Observed in two regions of the park over a somewhat more extensive setting than the Douglas-fir-White Fir Association.  Restricted to steep canyons along the Yosemite Valley and north-facing slopes above the Hetch Hetchy Reservoir.

Taxa – Douglas-fir of minimum 2-5% cover to approximately 30%, generally as a sparse emergent to dense stands (70-95% cover) of Canyon Live Oak.  California Bay often associated with dense stands of Canyon Live Oak. May contain a component of Ponderosa Pine.

Microclimate – Mesic with some cold air drainage effects

Elevation – Upper most regions of Zone 1 through most of Zone 2.

Soil – Minimal development, rocky

Aspect – Generally northerly, can be trending south at its highest elevations in semi protected locations above the Yosemite Valley.

Shape – Always convex

Slope Position – Mid slope

Steepness - Moderately steep to extremely steep

Geology – 

Hydrology – Associated with riparian drainages

Fire – Persists with or without fire, Canyon Live Oak resprouts following fire.  Less frequent fire than Canyon Live Oak-Ponderosa Pine and Canyon Live Oak-California Bay types.

Frequency – Uncommon, local and extremely restricted in size due to severe environment

Note, the following similar map units can be confused with this type:

· Mesic expressions of the Canyon Live Oak–Ponderosa Pine Association (1023) - can be misleading, however Douglas-fir usually has a distinctive crown signature as an emergent to Canyon Live Oak.

· Canyon Live Oak-California Bay/(Keckiella) Association (1024) – has less than 2% conifer cover.

Key Photo Signature Notes:  Note darker signature of emergent Douglas-fir – easily mistaken for Pine in cases where individual conifers are sparse and small.

4013
=
Douglas-fir - Ponderosa Pine - Incense-cedar Association (Zone2)

Pseudotsuga menziesii-Pinus ponderosa-Calocedrus decurrens Association

Note:  Aggregated to type 4550 in final PI field
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4013 – Douglas-fir – Ponderosa Pine – Incense-cedar Association

In this example there is also a small component of white fir.  Douglas-fir shows up deeper red; ponderosa pine a lighter pink.  This is a relatively xeric example taken near Harnden Lake.


Several areas were observed containing enough Douglas-fir to be placed in this type.  This association is extremely transitional in nature and it is difficult to determine when Douglas-fir becomes an important enough component in a closed canopy forest to warrant labeling it this type.  This type may also be transitional between the Ponderosa Pine-Incense-cedar-Black Oak type and the White Fir-Incense-cedar-Sugar Pine Associations in Zone 3.  Douglas-fir is often located by stream activity or in a fire suppressed area or where planted.

Taxa – Significant co-dominance of Douglas-fir (minimum 10-15% Douglas-fir) (5% to 25% reaching the canopy layer) along with Ponderosa Pine, Incense-cedar creating a closed canopy forest (>60%).  Sugar Pine and/or White Fir can be a minor component towards the higher elevation limits of this type. Black oak can occur in open late post fire settings. 

Microclimate – Mesic

Elevation – Upper portions of Zone 2

Soil – Moderately well developed

Aspect – Always northerly 

Shape – Always concave

Slope Position – Gentle

Steepness - Generally is moderately steep

Geology – 

Hydrology – 

Fire – Fire suppression

Frequency – Uncommon, more common in Stanislaus National Forest

Note, the following similar map units can be confused with this type:

· Ponderosa Pine-Incense-cedar-Black Oak Association (3063) - mesic expressions determined by elevations and aspects.  May have <10-15% Douglas-fir, not as closed a forest. 

· White Fir-Sugar Pine-Incense-cedar Superassociation (4094) – (at lower elevation limits) generally restricted to north facing aspects.  

Key Photo Signature Notes:  Douglas-fir yields a deeper magenta signature than Ponderosa Pine and rarely has the die-back associated with White Fir.

4014
=
Douglas-fir-White Alder Forest Association (Zone 2)

Pseudotsuga menziesii-Alnus rhombifolia Forest Association
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4014 – Douglas-fir – White Alder Forest Association

Uncommon and limited in extent, this narrow riparian band running from the center left to upper right portion of the image depicts alder in a surrounding Douglas-fir stand.




Taxa – A minimum of 10% relative cover of White Alder and 10% relative cover of Douglas-fir in association with other riparian species (Big Leaf Maple, Red Osier Dogwood).

Microclimate – Mesic

Elevation – Zone 2

Soil – Moderately well developed by rocky due to streamside location.

Aspect – Neutral in valley bottoms, all aspects along tributary streams

Shape – Flat to concave (deeply concave on southerly exposures)

Slope Position – Valley bottoms and lower and mid slopes

Steepness – Flat to steep

Geology – n/a

Hydrology – Riparian

Fire – 
n/a

Frequency – Uncommon

Note, the following similar map units can be confused with this type:

· White Alder Alliance (2060) – has less than 10% conifer, and 4014 is found in narrower canyons.

4020
=
Giant Sequoia Forest Alliance (Zone 3)

Sequoiadendron giganteum Forest Alliance

4021
=
Giant Sequoia-Sugar Pine/Pacific Dogwood Forest Association 

(Zone 3) 

Sequoiadendron giganteum-Pinus lambertiana/Cornus nuttallii Forest Association
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4021 – Giant Sequoia – Sugar Pine / Pacific Dogwood Forest Association

This example (The Mariposa Grove) also contains a strong component of white fir.  Several large Sequoia’s are emerging from the canopy in the upper left portion of the picture.


Observed in the Tuolumne and Mariposa Groves.  Several stands in the Mariposa Grove contained very large Sugar Pines mixed in with the Sequoias.

Taxa – Giant Sequoia and Sugar Pine in fairly dense to closed canopies with at least 1% Giant Sequoia relative cover, Sugar Pine making up a significantly greater co-dominant conifer than White Fir, however White Fir is usually present, often an understory conifer.  Pacific Dogwood was observed at most sites, but need not be present all of the time.

Microclimate – Typical of elevation

Elevation – 5500–7000 feet

Soil – Well developed, deep, granitic origin

Aspect – Variable

Shape – Variable

Slope Position – Generally lower slope except mid slope where trending northerly

 Steepness – Slight to moderate

Geology – Granitic parent material

Hydrology – Mesic soils; topographic convergences resulting in lower slope, non-steep locations

Fire – Regular to frequent process in this type; fire rarely modifies overstory species composition but may dramatically alter understory, e.g., >90% cover of Giant Sequoia saplings (see Redwood Mountain site in Kings Canyon)

Frequency – Local to three or four stands at Yosemite

Note, the following similar map units can be confused with this type:

· White Fir – Incense-cedar – Sugar Pine adjacent to stands where sequoia may occur as a sparse component to the tree canopy.
4030
=
Mountain Hemlock Forest Alliance (Zones 4 & 7)

Tsuga mertensiana Forest Alliance

Note:  Although still in classification as a place holder, aggregated to type 4035 in final PI field

4031
=
Mountain Hemlock Association (Zone 4)
Tsuga mertensiana Association

Note:  Aggregated to type 4035 in final PI field
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4031 - Mountain Hemlock Association

This example, taken near Virginia Creek, contains a small component of lodgepole pine, but is dominated by hemlock.




Note:  Potter shows this type as usually occurring with Red Fir, Western White Pine and Lodgepole Pine.  Photointerpreters use this type in pure stands of Mountain Hemlock, Mountain Hemlock with a minor component of Lodgepole Pine, or Mountain Hemlock with Red Fir in environments that are not as extreme as other Mountain Hemlock types.

Zones 4 & 7

Taxa – Partial listing below, see Potter, p.48 for complete listing:  (Potter sample size =


 32).  Tree cover is 22-88% and averages 68%.


Tree Overstory

Cons 

Cover



TsMe



100

23



AbMa



88


30



PiMon



62


13



PiCo



53


21


Tree Understory



TsMe



94


2



AbMa



78


4



PiMon



75


1



PiCo



38


1


Shrubs



RiMo



22


1



RiRo



22


1


Forbs



ChBr3



66


2



PeSe3


50


1



HiAl



34


2



ArPl



31


1

Microclimate – Least severe of the hemlock types

Elevation – 7380 (8000 at Yosemite)-9160 feet, average is 8390 feet (usually above 8500 feet), Zone 4 & 7

Soil – Average 32”

Aspect – NE, N, NW (at higher elevations may trend south in protected concavities)

Shape – Concave

Slope Position – Lower to upper slopes

Steepness – 2-29%, average 18% (often less than 20%)

Geology – 

Hydrology – 

Fire – 

Frequency – More common in the northern half of the park & environs

Note, the following similar map units can be confused with this type:  

· Mountain Hemlock/Broad-seeded Rock Cress Association  (4032) - occurs on steeper slopes, has a higher relative cover of Western White Pine, and less Lodgepole PIne.  Often occurs upslope from Mountain Hemlock Association.

· Mountain Hemlock-Lodgepole Pine/Mountain Heather & Mountain Hemlock-Lodgepole Pine/Ross Sedge Superassociation (4041) - may occur in densities as high as Mountain Hemlock Association, but is generally higher elevation and lacks Red Fir.

·  Red Fir Association (4051) - occurs in somewhat similar environments (however less restricted to concavities) and is generally found at lower elevations.  Red Fir Associations often occur in less concave settings often below cirques, which contain the Mountain Hemlock Association.  

· Red Fir–Western White Pine Association (4057) - generally occurs on adjacent steeper sideslopes in areas, which collect less snow accumulation than Mountain Hemlock Association.

· Red Fir-Lodgepole Pine/White-flowered Hawkweed Association (4063) – occurs downslope from 4031.

Key Photo Signature Notes:  Higher elevation units mapped along north-south trending drainages north of Tuolumne Meadows often contain extensive stands of pure hemlock yielding a very dark magenta signature on the aerial photography.

4032
=
Mountain Hemlock/Broad-Seeded Rock Cress Association 

(Zone 4 & 7) 
Tsuga mertensiana/Arabis lyallii Association

Note:  Aggregated to type 4035 in final PI field
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4032 – Mountain Hemlock/Broad-Seeded Rock Cress Association
Somewhat more open than type 4031, the white pine component is most noticeable in the southeastern portion of the picture.  They tend to be a lighter signature than the hemlock.  4032 is mapped when red fir is a component to the canopy.




Mountain Hemlock/Broad-seeded Rock Cress is a “steep” type found at lower elevations than Whitebark Pine-Mountain Hemlock, which is also often found in steep settings.  Potter nomenclature is Mountain Hemlock/Steep Association.  Noted during the field reconnaissance in the upper portions of Lundy and Virginia Creek Canyon, and at May and Tenaya Lakes.

Taxa – Partial listing below, see Potter, p.43 for complete listing:  (Potter sample size


 = 17).  Tree cover is 37-81%, and averages 65%.


Tree Overstory

Cons

Cover



TsMe



100

37



PiMon



82


11



AbMa



76


23


Tree Understory



TsMe



100

2



PiMon



94


1



AbMa



82


3



PiCo



24


1


Shrubs



None


Forbs



ArPl



53


1



PhHy



41


1

Microclimate – Snow accumulation into June

Elevation – 7120-9360 feet (usually above 7500 feet), averaging 8241 feet, Zone 4 & 7

Soil – Average 35”

Aspect – NW, N, NE

Shape – Concave

Slope Position – Upper slopes

Steepness – 30-60%, averaging 45%

Geology – 

Hydrology – 


Fire – 

Frequency – Rare below 8000 feet, restricted below 8500 feet, more extensive at 8500 to 9000 feet
Note, the following similar map units can be confused with this type:

· This type and many of the high elevation conifer types are extremely limited in extent on the east side due to harsh environmental conditions including relatively low precipitation and cold.  Therefore, several of the east side high elevation conifers can occur as complex units below the MMU.  Severe cold often distorts the normal growth form of these conifers, making it difficult to separate out individual trees in some circumstances.  This is especially true in shady steep north exposures.

· Mountain Hemlock-Western White Pine Association (4033) – does not contain a Red Fir component and is found in more severe conditions, and at higher elevations.

· Whitebark Pine–Mountain Hemlock Association (3148) – does not contain Western White Pine and Red Fir, but does contain Whitebark PIne and Red Fir, and is generally found at higher elevations.

· Mountain Hemlock-Lodgepole Pine-Western White Pine Association (4042) – does not contain a Red Fir component, and is generally found at higher elevations.
Key Photo Signature Notes: Map in areas where red fir is noted if possible at lower elevations but in steep environments. All three conifer species (Hemlock, Red Fir, and White Pine) are difficult to differentiate in this steep northerly setting.  Look for white pine in the drier edges of the stand.

4033
=
Mountain Hemlock–Western White Pine Association (Zone 4 & 7)

Tsuga mertensiana-Pinus monticola Association

Note:  Aggregated to type 4035 in final PI field
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4033 – Mountain Hemlock – Western White Pine Association

Nearly impossible to distinguish from type 4043 or 4032 this steeper more harsh types tends to minimize the lodgepole component (sometimes)


Not differentiated out from Mountain Hemlock/Broad-seeded Rock Cress Association in the field, basically the only difference is the absence of Red Fir in this type.  


Taxa – Generally moderately sparse stands of Western White Pine and Mountain Hemlock of at least 10% relative cover each.

Microclimate – Concave to neutral settings of heavy snow accumulation

Elevation – Upper portions of Zones 7 and 4

Soil – 

Aspect – Northerly and northeasterly

Shape – Concave

Slope Position – Mid to upper slopes depending on elevation

Steepness – Moderately steep to steep

Geology –

Hydrology –

Fire – 

Frequency – Rare and constricted in size due to environmental conditions

Note, the following similar map units can be confused with this type:

· This type and many of the high elevation conifer types are extremely limited in extent on the east side due to harsh environmental conditions including relatively low precipitation and cold.  Therefore, several of the east side high elevation conifers can occur as complex units below the MMU.  Severe cold often distorts the normal growth form of these conifers, making it difficult to separate out individual trees in some circumstances.  This is especially true in shady steep north exposures.

· Mountain Hemlock/Broad-seeded Rock Cress Association (4032) - is differentiated only on the presence of Red Fir, and is generally found at lower elevations than the Mountain Hemlock-Western White Pine Association.

· Western White Pine Alliance (3130) - is found on adjacent ridgetops and lacks Mountain Hemlock.

· Whitebark Pine–Mountain Hemlock Association (3148) - is found at higher elevations above the Western White Pine limits.

· Mountain Hemlock-Lodgepole Pine-Whitebark Pine Association (4042) – does not contain Western White Pine, and is found at higher elevations.

· Mountain Hemlock-Lodgepole Pine-Western White Pine Association (4043) – occurs in less severe settings due to presence of Lodgepole Pine.

Key Photo Signature Notes:  Map in areas where adjacent polygons contain no red fir but are generally mapped as lodgepole pine-white pine.

4035 = Mountain Hemlock-(Western White Pine-Sierra Lodgepole Pine) Forest Superassociation (Zones 4, 5, & 7)

Tsuga mertensiana-(Pinus monticola-Pinus contorta var. murrayana) Forest Superassociation
Note: Aggregation type including original PI Codes 4030, 4031, 4032, 4033, 4041 & 4043

A lower elevation hemlock type with a component of mixed conifers.

Taxa – Mountain Hemlock dominates stands or shares dominance with other high elevation conifers including Western White and Lodgepole Pine.  Lower elevation stands may have a component of Red Fir in the canopy.  Cover is generally dense.

Microclimate –Sub Mesic to mesic

Elevation – Zones 4 & 7

Aspect – Usually northerly 

Shape – Concave

Slope Position –Mid to upper

Steepness – Variable

Geology –

Hydrology – Upland

Fire –

Frequency – Fairly common high elevation mixed conifer aggregate

Note, the following similar map units can be confused with this type:

· Higher elevation Mountain Hemlock types

· Lower elevation stands where Red Fir dominates especially in cove like settings

Key Photo Signature Notes:  Photo interpreters look for dense forests in coves and north trending concavities.  Mountain hemlock tends to give off a deep red signature, somewhat darker than Red Fir and with a more diffuse crown.

4041
=
Mountain Hemlock-Sierra Lodgepole Pine Forest Association
Tsuga mertensiana-Pinus contorta var. murrayana Forest Association

Note:  Aggregated to type 4035 in final PI field
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4041 – Mountain Hemlock-Sierra Lodgepole Pine Forest Association

A typical forest example containing a slight dominance of lodgepole pine with mountain hemlock in the upper center of the photo.


Structurally similar to Mountain Hemlock Association (4031); usually found in moderately dense settings in similar environments to Mountain Hemlock Association, but at higher elevations.  Adjacent hemlock communities are mid and upper types (they contain no Red Fir).  Found in less mesic settings in eastside environments with Ross Sedge often upslope from type 3041.

Taxa – At least 10% relative cover of both Mountain Hemlock and Lodgepole Pine in moderately dense to dense stands with no shrub understory.

Microclimate –

Elevation – 

Soil – 

Aspect – Northerly

Shape – Concave

Slope Position – Lower slopes

Steepness – Gentle to moderate

Geology – 

Hydrology – 

Fire – 

Frequency – 

Note, the following similar map units can be confused with this type:

· Mountain Hemlock Association (4031) – is generally at a lower elevation and contains a component of Red Fir.

· Lodgepole Pine / Ross Sedge (type 3041) – Mesic expressions of this type generally start to pick up hemlock toward protected slopes

· Mountain Hemlock – Lodgepole Pine – Whitebark Pine (4043) is a difficult break; generally occupying a somewhat harsher environment.

Key Photo Signature Notes:  Possibly the least snowy hemlock; noted in eastside environments with a minor component of hemlock.  In this setting, hemlock contrasts easily from the dominant lodgepole.

4042
=
Mountain Hemlock- Sierra Lodgepole Pine-Whitebark Pine Association (Zones 4, 5 & 7) 

Tsuga mertensiana-Pinus contorta var. murrayana -Pinus albicaulis Association

Note:  Aggregated to type 3147 in final PI field
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4042 – Mountain Hemlock- Sierra Lodgepole Pine-Whitebark Pine Association
A drier east side version probably containing a Ross sedge understory; this stand is dominated by lodgepole pine with lesser amounts of whitebark pine and hemlock.




Taxa – Sparse to moderately dense stands of Mountian hemlock, Lodgepole Pine, and Whitebark Pine with at least 10% relative cover for each species.

Microclimate – Less snow but possibly colder than areas containing pure Mountain Hemlock or Mountain Hemlock with Western White Pine and Red Fir.

Elevation – Upper portions of Zone 7 and Zone 4; this is the highest association within the Mountain Hemlock Alliance.  Only the Whitebark Pine-Mountain Hemlock Association is higher. 

Soil –

Aspect – Northerly

Shape – Concave to neutral

Slope Position – Upper slopes

Steepness – Steep

Geology –

Hydrology –

Fire – 

Frequency – Uncommon and restricted in size

Note, the following similar map units can be confused with this type:

· This type and many of the high elevation conifer types are extremely limited in extent on the east side due to harsh environmental conditions including relatively low precipitation and cold.  Therefore, several of the east side high elevation conifers can occur as complex units below the MMU.  Severe cold often distorts the normal growth form of these conifers, making it difficult to separate out individual trees in some circumstances.  This is especially true in shady steep north exposures.

· Mountain Hemlock/Broad-seeded Rock Cress Association (4032) - is found at lower elevations; presence of Red Fir and Western White Pine is key to distinguishing this type from Mountain Hemlock–Lodgepole-Whitebark Pine. Association

· Mountain Hemlock–Western White Pine Association (4033) - does not contain Whitebark Pine, and is found at lower elevations.

· Whitebark Pine/Ross Sedge Association (3143) and Whitebark Pine/Wheeler Bluegrass Association (3141) - usually occurs in areas with less snow accumulation

· Whitebark Pine-Mountain Hemlock Association (3148) – contain little or no Lodgepole Pine and occurs in more severe settings.

Key Photo Signature Notes:  Some of these hemlock phases may prove too tricky to map; floristic classifications have since lumped several hemlock types.

4043
=
Mountain Hemlock-Sierra Lodgepole Pine-Western White Pine Association (Zones 4 & 7)

Tsuga mertensiana-Pinus contorta var. murrayana -Pinus monticola Association

Aggregated to type 4035 in final PI field
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4043 – Mountain Hemlock-Sierra Lodgepole Pine-Western White Pine Association
Often forming transitions between two types, this stand has more white pine near the rocky edges as it grades into type 3132.




Extremely similar to Mountain Hemlock-Western White Pine Association (4033); probably not separable on the photography; may occur in slightly less severe settings than just Mountain Hemlock-Western White Pine Association (due to the presence of Lodgepole Pine).

Taxa – At least 10% relative cover of each (Mountain Hemlock, Lodgepole Pine, and Western White Pine)

Microclimate – 

Elevation – Occurs above Mountain Hemlock types with Red Fir, occurs below Mountain Hemlock types with Whitebark Pine

Soil – 

Aspect – 

Shape – 

Slope Position – 

Steepness – 

Geology – 

Hydrology – 

Fire – 

Frequency – 

Note, the following similar map units can be confused with this type:

· Mountain Hemlock–Western White Pine Association (4033) – occurs in more severe settings and does not contain Lodgepole Pine component.

· Mountain Hemlock/Broad-seeded Rock Cress Association (4032) – contains a Red Fir Component and is found at lower elevations.

Key Photo Signature Notes:  Some of these hemlock phases may prove too tricky to map; floristic classifications have since lumped several hemlock types.

4050
=
California Red Fir Forest Alliance (Zones 4 & 7)

Abies magnifica Forest Alliance

Note:  Although still in classification as a place holder, aggregated to type 4056 in final PI field

4051
=
California Red Fir Forest Association (Zone 4 & 7) [Potter]

Abies magnifica Forest Association
Note:  Aggregated to type 4056 in final PI field
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4051 – Red Fir Association

Dense red fir is the typical expression of this type with a pure cover of red fir in this example.


Observed along the Glacier Point Road at the 7200 foot level, and on the Tioga Road between 7500 and 8000 feet.

Taxa – Partial listing below, see Potter, p.131 for complete listing:  (Potter sample size =


 167).  Tree cover densities average 77%.


Tree Overstory

Cons

Cover



AbMa



100

76


Tree Understory



AbMa



95

4


Shrubs



None


Forbs



CoMa3


48

1

Microclimate – This type occurs in the areas of heaviest snow accumulation within the park

Elevation – 6660-9240 feet, average 8017 feet; rare on east side, Zone 4 and 7

Soil – Average 38”, low levels of bare ground, high litter cover

Aspect – NE, NW

Shape – Concave to slightly convex in open stands

Slope Position – Upper, middle, and lower slopes, seldom on ridges.  At Yosemite – usually low to middle slopes

Steepness – 2-60% (24% average)

Geology – 

Hydrology – Well drained

Fire – 

Frequency – Fairly common, but restricted by environmental conditions and elevation

Note, the following similar map units can be confused with this type:

· Red Fir–Lodgepole Pine/White Flowered Hawkweed (4063) - is found downslope from 4051 usually on gentler slopes and contains a component of Lodgepole Pine.

· Red Fir–White Fir Association (4071) - found at lower elevations.

· Jeffrey Pine-Red Fir Association (3085) - found mainly in drier environments and contains Jeffrey Pine in the canopy layer.

· Mountain Hemlock Association (4031) - is found in more concave settings (as opposed to canyon bottoms & low slope positions) at higher elevations.

· Lodgepole Pine/Woodland Association (3038) - often contain an element of Red Fir, toward their mesic edges may be hard to differentiate.

4053
=
California Red Fir – (Western White Pine) / Mule’s Ears Association (Zones 4 & 7)

Abies magnifica-(Pinus monticola)/Wyethia ovata Association

Note:  Aggregated to type 4069 in final PI field
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4053 – Red Fir – (Western White Pine) / Mule’s Ears Association

Mapped sparingly; this example on volcanics near the summit of Rancheria Mountain.  White pine is a minor component to this stand.


Taxa – Red Fir and at times Western White Pine in open stands 

Microclimate – 

Elevation – 

Soil – Volcanic lahar

Aspect – 

Shape – Neutral

Slope Position –Upper slopes

Steepness – Moderate to steep

Geology – Volcanic

Hydrology – 

Fire – 

Frequency – Uncommon to rare? Noted on Rancheria Ridge, possibly exists in the Mammoth area

Note, the following similar map units can be confused with this type:

· Red Fir or Red Fir – Western White Pine in open settings containing no Mule’s Ears.  Possibly rename to Red Fir – (Western White Pine) / Volcanic Mapping Unit

Key Photo Signature Notes:  Mapped in settings where Red Fir is in open stands with a very light signature representing a fairly sparse and dry understory.

4054
=
California Red Fir/Mixed Shrub Mapping Unit (Zone 4) 

Abies magnifica/ Mixed Shrub Mapping Unit

Note:  Aggregated to type 4520 in final PI field
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A couple of examples were noted near the roadside on Tioga, Glacier Point, Tamarack Flat Roads, and USFS road 6S07 that were below MMU.  A reliable photo signature has yet to be determined and may not at this time be discernable.

Note: We may be able to separate out a Red Fir/Mixed Shrub Mapping Unit (similar  to Red Fir–Western White Pine/Mixed Shrub Superassociation – 4069).  Pure stands of Red Fir with shrub understory (Bush Chinquapin or Pinemat Manzaita) were occasionally observed above the Red Fir Association and below the Jeffrey Pine /Huckleberry Oak Association, or in close proximity to the Jeffrey Pine/Red Fir Association.  Several examples contained a white fir component.

Taxa – Partial listing below, see Potter, p.127 for complete listing:  (Potter sample size =


 28).  Tree cover densities average 51%.


Tree Overstory

Cons

Cover



AbMa



93

44



***Note Naming Error in Potter for AbCo & PiJe***





?


29

22





?


21

6


Tree Understory



AbMa



89

1



AbCo



25

1


Shrubs



ArNe



100

43



CaSe



43

11


Forbs




ArPl



64

1

Microclimate – 

Elevation – 7050-8800 feet, average of 7983 feet, Zone 4

Soil – Average 30”

Aspect – All

Shape – Convex

Slope Position - Ridges and upper slopes (at Yosemite – mid slope between mesic Red For Association and more xeric Jeffrey Pine-Red Fir stands?)

Steepness – 2-47%, average 24%

Geology – 

Hydrology – 

Fire – 

Frequency – 

Note, the following similar map units can be confused with this type:

· Red Fir–Western White Pine/Mixed Shrub Superassociation (4069) - seems to occur in slightly higher elevations. Contains a Western White Pine component.

· Jeffrey Pine-Red Fir Association (3085) – usually does not contain a visible understory of shrubs.

4055
=
California Red Fir-Western White Pine-Sierra Lodgepole Pine Association (Zones 4 & 7)


Abies Magnifica-Pinus monticola-Pinus contorta var. murrayana Association

Note:  Aggregated to type 4510 in Final PI field
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4055 – California Red Fir-Western White Pine-Sierra Lodgepole Pine Association

In this example, red fir, more common in the NW corner makes up about 40% relative cover; lodgepole pine and western white pine are less dominant.


Examples noted at the highest elevations along Glacier Point Road at approximately 7500 feet.  Also noted along Tioga Road above 8000 feet on deep morainal soils.  

Taxa – Partial listing below, see Potter, p.99 for complete listing:  (Potter sample size =


 25).  Tree cover is 37-91% and averages 63%.


Tree Overstory

Cons

Cover



PiMon



96

16



PiCo



88

21



AbMa



84

33


Tree Understory



PiMon



88

1



AbMa



88

4



PiCo



72

1


Shrubs



None


Forbs



ArPl



72

1



PeSe



52

2

Microclimate – 

Elevation – 7360-9460 feet, common above 8500’, Zone 4 and 7

Soil – 

Aspect – NE, NW

Shape – 

Slope Position - 

Steepness – 3-65%, average 24%

Geology – 

Hydrology – Excessively well drained

Fire – 

Frequency – 

Note, the following similar map units can be confused with this type:

· Red Fir–Western White Pine Association (4057) - occurs on more severe slopes generally downslope from Red Fir–Western White Pine–Lodgepole Pine Association.

· Red Fir-Western White Pine/Mixed Shrub Superassociation (4069) - occurs on more exposed sites (allowing for the presence of a shrub cover) and has a sparser canopy cover.

· Jeffrey Pine-Red Fir (3085) - often occurs in similar slope positions but on opposing slopes - observed on the opposite (south) side of a “bald” at similar slope positions).

· Western White Pine/Western Needlegrass Association ( 3131) – is usually less mesic, with a sparser canopy, very little Red Fir component, on higher slopes, and slightly higher in elevation.

· Western White Pine-Lodgepole Pine Association (3132) – is generally higher in elevation and contains little Red Fir.

Key Photo Signature Notes:  A difficult type to map in most settings, Western White Pine crown is often reduced in size making it difficult to tell from Lodgepole Pine.

4056
=
California Red Fir – (Sierra Lodgepole Pine) Forest Superassociation

(Zone 4 & 7)

Abies magnifica-(Pinus contorta var. murrayana) Forest Superassociation
Note:  Aggregation type including original PI Codes 4050, 4051 & 4063

A higher elevation conifer type composed primarily of fir

Taxa – Red Fir generally dominates the canopy; less steep settings often have a significant component or co-dominance of Lodgepole Pine.  Conifer cover is usually very dense; understory components are generally sparse with little or no shrub component.

Microclimate –Sub Mesic to mesic

Elevation – Zones 4 

Aspect – Variable 

Shape – Neutral to concave

Slope Position – Lower to mid

Steepness – Level to moderately steep

Geology –

Hydrology – Upland

Fire –

Frequency – Very common and extensively mapped high elevation mixed conifer aggregate

Note, the following similar map units can be confused with this type:

· Mesic Lodgepole Pine Stands with a small component of Red Fir

· Mesic Mixed Red & White Fir stands

Key Photo Signature Notes: Red Fir is difficult to distinguish from White Fir except that there is generally less tree-top loss on the Red Fir.  Crowns are somewhat larger also.  Aggregated type is generally very dense in cover; Lodgepole Pine component is often not detectable on the aerial photography unless it is over about 20% cover.

4057
=
California Red Fir-Western White Pine Association (Zones 4 & 7) 

Abies magnifica-Pinus monticola Association

Note:  Aggregated to type 4510 in final PI field
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4057 – California Red Fir-Western White Pine Association
Nearly impossible to separate out from type 4055; (with lodgepole pine).  A typical example noted here as a dense woodland to forest setting on moderately steep mid to upper slopes.


Examples of Red Fir and Western White Pine without Lodgepole Pine were noted only on a few ridges.  See Potter Page 104 for description.

Taxa – Partial listing below, see Potter, p.104 for complete listing:  (Potter sample size


 = 35).  Tree cover is 20-91% and averages 66%.


Tree Overstory

Cons

Cover



PiMon



100

15



AbMa



100

50


Tree Understory



AbMa



97

4



PiMon



54

1


Shrubs



None


Forbs



PeSe



60

1



ArPl



49

1

Microclimate – 

Elevation – 7140-9520 feet, average 8465 feet, most frequently above 8500 feet, Zone 4 and 7

Soil – Well to excessively well drained

Aspect – NE, NW

Shape –

Slope Position - Ridges, upper and mid slopes

Steepness – Moderate to steep, 25% average, mostly over 35%

Geology – Usually granitic, but may be volcanic, metamorphic or sedimentary

Hydrology – 

Fire – 

Frequency – 

Note, the following similar map units can be confused with this type:

· Red Fir–Western White Pine–Lodgepole Pine Association (4055) - is generally found upslope from this type on more gentle tops of balds.

· Jeffrey Pine-Red Fir Association (3085) - is often found on the same “bald” but on the southern side of it.

· Western White Pine/Western Needlegrass Association (3131) – is usually less mesic, with a sparser canopy, very little Red Fir component, on higher slopes, and slightly higher in elevation.

· Mountain Hemlock Association (4031) – generally occurs on adjacent concavities, which collect more snow accumulation.

· Mountain Hemlock/Broad-seeded Rock Cress Association (4032) – is often adjacent to 4057on north-facing concave upper slopes.  Occurrence is restricted below 8500 feet elevation.

· Red Fir-Western White Pine/Mixed Shrub Superassociation (4069) – contains a shrub understory and is on more rocky settings.
Key Photo Signature Notes:  Often mapped as dense woodlands, usually found on upper north facing long ridgelines just below types 4055 or 3132.  All there conifers are hard to distinguish in this closed setting.

4063
=
California Red Fir-Lodgepole Pine/Whiteflowered Hawkweed (Zone 4) [Potter] 

Abies magnifica-Pinus contorta var. murrayana /Hieracium albiflorum

Note:  Aggregated to type = 4056 in final PI field
	
[image: image110.png]



4063 – Red Fir – Lodgepole Pine

In this example, red fir (pinker signature) makes up about 40% of the relative cover, with lodgepole pine (brown color) about 60%.




Fairly extensive stands of Red Fir and Lodgepole Pine were noted during the field reconnaissance along the Glacier Point Road and Tioga Road above 6500 feet usually midway between cold air basins and higher slopes.  Often adjacent to Lodgepole Pine/Gray Lovage Association, Lodgepole Pine/Kentucky Bluegrass Association, Lodgepole Pine/Western Blueberry Association, or Red Fir Association.

Note:  We have occasionally mapped this type at lower elevations, which probably contain more White Fir than Red Fir
Taxa – Partial listing below, see Potter, p.122 for complete listing:  

(Potter sample size = 48).  Tree cover is 43-95% averaging 73%.


Tree Overstory

Cons

Cover



AbMa



98

49



PiCo



100

20



AbCo



27

23


Tree Understory



AbMa



96

6



PiCo



67

1



AbCo



38

2


Shrubs



None


Forbs



PeSe3


65

1

Microclimate – Intermediate between cold air drainages and adjacent higher slopes

Elevation – 6540-9520 feet, average 7831 feet, Zone 4

Soil – 37” average (deep)

Aspect – NE and NW favored

Slope Shape – Variable

Slope Position - Low slopes and benches and adjacent to meadows and
 drainage bottoms

Slope Steepness – 2-40%, average 13% (usually less than 20%)

Geology – 

Hydrology – Well drained

Fire – 

Frequency – Fairly common, mapping units are occasionally large

Note, the following similar map units can be confused with this type:

· Red Fir Association  (4051) - contains no Lodgepole Pine and is usually found upslope in narrower canyons and drainages that are usually steeper than this type.

· Lodgepole Pine/Woodland Association (3038) - often contains Red Fir, but is significantly drier, and usually more open than 4063.

· Mountain Hemlock Association (4031) - occurs upslope from 4063 in concavities.

· Lodgepole Pine/Western Blueberry & Lodgepole Pine/Kentucky Bluegrass Superassociation (3022) – usually contains very little Red Fir, and is more mesic occurring along the edges of meadows. 

· Lodgepole Pine Mesic Expression Superassociation (3048) – usually contains very little Red Fir, and generally occurs at higher elevations than 4063).

· Mountain Hemlock Association (4031) stands at lower elevations where Hemlock is just starting to pick up in the canopy layer, but Lodgepole Pine and Red Fir still are strong co-dominants.

Key Photo Signature Notes:  This association can vary somewhat in environment; mapped where both conifers are present from a mesic environment which may be a Lodgepole / Grey Lovage Association to a xeric edge which may grade into a Lodgepole Pine Woodland with a fir component.

4069
=
California Red Fir-(Western White Pine)/(Bush Chinquapin-Huckleberry Oak-Pinemat Manzanita) Forest Superassociation (Zones 4 & 7)
Abies magnifica-(Pinus monticola)/( Chrysolepis sempervirens-Quercus vaccinifolia) Forest Superassociation





Note: Aggregated type contains type 4053 in final PI field
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4069 – California Red Fir-(Western White Pine)/(Bush Chinquapin-Huckleberry Oak-Pinemat Manzanita) Forest Superassociation
Using shadows is occasionally helpful in PI identification of species.  Note white pine shadows in the lower right portion of the photo and firs in the lower left.




Taxa – Red Fir and Western White Pine in moderately open stands with at least 10% shrub cover (usually Bush Chinquapin or Pinemat Manzanita; occasionally Huckleberry Oak near drier edges).

Microclimate – On more exposed (higher solar) than Red Fir–Western White Pine Association (4057).

Elevation – 8000-9200 feet, Zone 4 and 7

Soil – 33” average

Aspect – NE, NW for Red Fir-Western White Pine/Bush Chinquapin; SE, SW for Red Fir-Western White Pine/Pinemat Manzanita

Slope Shape –Variable

Slope Position - Upper slopes

Slope Steepness – 25-65%, average 39%

Geology – 

Hydrology – 

Fire – 

Frequency – Fairly common, often in transitional areas between Jeffrey Pine and Western White Pine Associations

Note, the following similar map units can be confused with this type:

· Red Fir–Western White Pine Association (4057) - contains no shrub understory and is in less rocky settings.

· Jeffrey Pine–Huckleberry Oak Association (3075) - (samples with a high Red Fir component) occurs on more exposed sites.  Jeffrey Pine crown is rounder, fuller and less irregular than Western White Pine.  Western White Pine generally gives off more IR yielding a pinker signature.

· Western White Pine/Western Needlegrass Association ( 3131) has a sparser canopy, very little Red Fir component, on higher slopes, and slightly higher in elevation.

· Red Fir/Mixed Shrub Mapping Unit (4054) – occurs at slightly lower elevations.  Does not contain a Western White Pine component.

· Red Fir-Western White Pine-Lodgepole Pine (4055) – occurs on less exposed sites and has a denser canopy cover and much less shrub cover.

· Lodgepole Pine – Western White Pine may in some cases contain a shrub understory that could throw off the photo interpreters.

Key Photo Signature Notes:  PI caution in using shrub layer in determining this type.  Higher elevation stands will lack the presence of Red Fir and be replaced by Lodgepole Pine.

4070
=
California Red Fir–White Fir Forest Alliance (Zones 3 & 7)

Abies magnifica-Abies concolor Alliance

Note: Aggregation type including original PI Codes 4071, 4072,4073 and Pre-Final PI Code 4074 in final PI field

4071
=
California Red Fir–White Fir Forest Association (Zones 3 & 7)

Abies magnifica-Abies concolor Forest Association

Note:  Aggregated to type 4070 (Alliance level) in final PI field
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4071 – California Red Fir – White Fir Association

Found in deep protected ravines, this example is about 70% white fir.  Generally, red fir is slightly darker and overall is larger then the white fir although in most cases on an individual basis are nearly inseparable.


Frequently observed during the field reconnaissance on Tioga Road, Tamarack Flat Road, USFS Roads 6S07 and 5S06, and Glacier Point Road at elevations from 6400-7400 feet.  Zone of overlap between these two species of Fir is fairly extensive. 

Taxa – Partial listing below, see Potter, p.117 for complete listing:  (Potter sample size =


 69).  Tree cover is 48-97%, averaging 78%. Has no Jeffrey Pine or Sugar Pine.


Tree Overstory

Cons

Cover



AbMa



100

55



AbCo



94

25


Tree Understory



AbMa



97

2



AbCo



71

2


Shrubs



RiRo



29

1



SyAc



29

4



CaSe



22

5


Forbs



PyPi



49

1



HiAl



48

2

Microclimate – Mesic, most mesic of the three Red Fir-White Fir types

Elevation – As low as 6100 adjacent  to meadows, but otherwise 6300 up to 7500 feet, Zone 3

Soil – 39” average

Aspect – Northerly facing

Shape – Concave 

Slope Position  - Lowest slopes and draws

Steepness – Fairly steep

Geology – 

Hydrology – Well drained

Fire – 

Frequency – Common and fairly extensive

Note, the following similar map units can be confused with this type:

· Red Fir–White Fir–Jeffrey Pine Association (4072) - is often adjacent to this type on drier convex upper slopes.  Also has Jeffrey Pine. Canopy is not as dense.

· Red Fir-White Fir-Sugar Pine Association (4073) - is a slightly drier type, on mid and upper slopes. Also has Sugar Pine.

· White Fir Superassociation (4081) – occurs at lower elevations. Also may contain some Sugar Pine.

· White Fir-Incense-cedar-Sugar Pine Superassociation (4094) – occurs upslope from this type but at lower elevations.  Also has Sugar Pine.

· Red Fir Association (4051) – is found at higher elevations.

Key Photo Signature Notes:  Small stands of this type are nearly impossible to distinguish from other fir types.

4072
=
California Red Fir-White Fir-Jeffrey Pine Forest Association (Zone 3) 

Abies Magnifica-Abies Concolor- Pinus jeffreyi Forest Association

Note:  Aggregated to type 4070 (Alliance level) in final PI field
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4072 – Red Fir – White Fir – Jeffrey Pine Association

Generally more open than type 4073, this example has a minor shrub component to the rocky understory.




Frequently observed along Tioga Road, Tamarack Flat Road and Glacier Point Road between 7000 and 7500 feet

Taxa – Partial listing below, see Potter, p.113 for complete listing:  (Potter sample size


 = 31).  Tree cover is 30-90%, averaging 65%. No Sugar Pine.


Tree Overstory

Cons

Cover



AbCo



90

26



PiJe



90

18



AbMa



84

29


Tree Understory



AbMa



81

2



AbCo



68

1



PiJe



29

1

Microclimate – submesic

Elevation – 6500-8500 feet, Zone 3

Soil – 

Aspect – SE, SW, but varied

Shape – Concave

Slope Position – Upper slopes

Steepness – 0-57%, average 25%, usually 20-35%

Geology – 

Hydrology – 

Fire – Moderately frequent, likely to result in higher understory cover of Mountain Whitethorn, Bush Chinquapin, or other shrubs

Frequency – 

Note, the following similar map units can be confused with this type:

· Jeffrey Pine-Red Fir Association (3085) - is found at higher elevations and drier settings.

· Red Fir-White Fir–Sugar Pine (4073) - is extremely close to this type, but contains Sugar Pine.

· Red Fir-White Fir Association (4071) – is more mesic, is found on lower slopes, and does not contain Jeffrey Pine.  Canopy is denser.

· White Fir Superassociation (4081) – is more mesic, is found at lower elevations and on lower slopes, and does not contain Jeffrey Pine.  Canopy is denser.

· White Fir-Sugar Pine-Incense-cedar Superassociation (4094) – is more mesic, is found at lower elevations on mid slopes, and does not contain Jeffrey Pine.  Contains Sugar Pine, and canopy is more dense.

· Jeffrey Pine-White Fir (West Side) & White Fir-Sugar Pine-Jeffrey Pine Superassociation (3086) – is slightly lower in elevation

Key Photo Signature Notes:  Generally a woodland type where Jeffrey Pine is usually identifiable with its larger rounded crown.  Adjacent stands of mixed Red and White fir are also a clue to this drier type.

4073
=
California Red Fir-White Fir-Sugar Pine Forest Association (Zone 3)

Abies magnifica-Abies concolor-Pinus lambertiana Forest Association

Note:  Aggregated to type 4070 (Alliance level) in final PI field
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4073 – California Red Fir-White Fir-Sugar Pine Forest Association

Very similar to type 4094, but at slightly higher elevations; sugar pines have the diffuse crown, red fir generally yields a somewhat deeper magenta signature than white fir.


Observed during field reconnaissance over extensive areas on the Tamarack Flat Road, USFS Road 6S07 and on Tioga Road between 6500 and 7000 feet.  It was noted in the field that this type can have a substantial component of Jeffrey Pine and may have some Incense-cedar at lower elevations.

Taxa – Partial listing below, see Potter, p.108 for complete listing:  (Potter sample size


 = 33).  Tree cover is 37-93%, averaging 76%.

Tree Overstory
Cons
Cover



AbCo

97

33



AbMa

97

32



PiLa

61

13



PiJe

21

19



CaDe

15

13

Microclimate – Mesic to submesic

Elevation – 6500-7500 feet, Zone 3

Soil – 10”,average

Aspect – All

Shape – Usually neutral

Slope Position – Seldom lower; usually mid and upper slopes,

Steepness – 3-60%, average 27%

Geology –

Hydrology – 

Fire – 

Frequency – Common and often extensive

Note, the following similar map units can be confused with this type:

· Red Fir–White Fir–Jeffrey Pine Association (4072) - is extremely close to this type.  Contains no Sugar Pine. Occurs on upper slope convexity. Density is more open.

· White Fir–Sugar Pine-Incense-cedar Superassociation (4094) - is at lower elevations and may contain a component of Incense-cedar or Ponderosa Pine.

· White Fir Superassociation (4081) – occurs at lower elevations  

· Red Fir–White Fir Association (4071) - occurs on more mesic sites and on lower slopes. Does not contain Sugar Pine or Jeffrey Pine. Canopy is very dense.

· Jeffrey Pine-White Fir (West Side) & White Fir-Sugar Pine-Jeffrey Pine Superassociation (3086) – usually occupies higher slope positions at slightly lower elevations than 4073 situations with Jeffrey Pine.

Key Photo Signature Notes:  Quite often has a minor shrub component or a component of rockiness to the stand.

4074
=
California Red Fir-White Fir-(Sugar Pine-Jeffrey Pine) Forest Superassociation (Zone 3)

Abies magnifica-Abies concolor-(Pinus lambertiana-Pinus jeffreyi) Forest Superassociation 

Note:  Pre-final aggregation type includes original PI Codes 4070, 4071, 4072 & 4073 and is coded as 4070 in the final PI field
A Mid elevation mixed conifer type dominated by mixed fir

Taxa – Either California Red Fir or White Fir dominate or co-dominate the canopy; more xeric stands often contain a component of Sugar or Jeffrey Pine.  Sugar Pine is also a more common component to lower elevation stands while Jeffrey Pine becomes increasingly common upslope often adjacent to rock outcroppings and shallow soils.

Microclimate –Xeric to Sub Mesic 

Elevation – Zones 4 

Aspect – Variable 

Shape – Variable

Slope Position – Lower to upper

Steepness – Moderate to rather steep

Geology –

Hydrology – Upland

Fire –

Frequency – Very common and extensively mapped mid elevation mixed conifer aggregate

Note, the following similar map units can be confused with this type:

· Red Fir stands with a Pine component

· Lower elevation stands dominated by White Fir with or without Pines

Key Photo Signature Notes: An aggregation where photo interpreters can reliably interpret mixing of the two Fir species but have trouble assessing the component of either Sugar or Jeffrey Pine.  White Fir tends to have greater top die-off than the larger crowned Red Fir.

4080
=
White Fir Forest Alliance (Zone 3)

Abies Concolor Forest Alliance

Note:  Although still in classification as a place holder, aggregated to type 4530 in final PI field

4081
=
White Fir Mapping Unit (Zone 3) 

Abies Concolor Mapping Unit

Note:  Aggregated to type 4530 in final PI field
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4081 – White Fir Mapping Unit

Restricted to narrow ravines and protected coves, this type is often limited by the presence of sugar pine upslope.




Taxa – Stands of predominantly White Fir, but could have minor components of Sugar Pine and Incense-cedar.  Starts mixing with Red Fir at uppermost extent, and with increased amounts Sugar Pine upslope.  Actual extent is very narrow.

Microclimate – Mesic

Elevation – 5300 to 6400, lower half of Zone 3

Soil – 

Aspect – 

Shape – Concave

Slope Position – Lower slope, occasionally mid slope when north trending

Steepness – Moderate to high

Geology – 

Hydrology – 

Fire – 

Frequency – Limited in extent by similar types

Note, the following similar map units can be confused with this type:

· White Fir-Incense-cedar-Sugar Pine Superassociation (4094) – contains a significantly lower component of White Fir.

· Red Fir-White Fir Association (4071) – occurs at higher elevations. Has no Sugar Pine.

· Red Fir-White Fir-Jeffrey Pine Association (4072) – is less mesic and found at higher elevations and on higher slopes.  Contains Jeffrey Pine whereas 4081 does not.  Canopy is less dense.

· White Fir-Sugar Pine-Red Fir Association (4073) – occurs at higher elevations.
Key Photo Signature Notes:  Mapped where little or no Sugar Pine is observed in narrow protected ravines and coves.  Crown canopy appears as a uniform White fir signature.
4084
=
White Fir/Whitethorn Ceanothus Forest Association (Zone 3)

Abies Concolor/Ceanothus cordulatus Forest Association

Note:  Aggregate to type 4520 in final PI field
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4084 – White Fir/Whitethorn Ceanothus Forest Association
In this example, white fir is variable in density throughout, with a locally patchy dense cover of whitethorn in the understory.


Taxa – Open to moderately closed stands of White Fir over a discontinuous layer of Mountain Whitethorn.  Jeffrey Pine or Sugar Pine may be a minor component in the canopy layer.

Microclimate – 

Elevation – 5500 to 6500, middle of Zone 2

Soil – 

Aspect – 

Shape – 

Slope Position – 

Steepness – 

Geology – 

Hydrology – 

Fire – Late post fire examples noted

Frequency – 

Note, the following similar map units can be confused with this type:

· Jeffrey Pine-Mountain Whitethorn (3073) – is much less common than 4084.  Jeffrey Pine is a major component in the canopy of type 3073.
· White Fir – Sugar Pine – Incense-cedar / Mixed Shrub Mapping Unit (4095) is extremely similar to this type but is generally mapped with a mixed conifer overstory to a variable shrub layer.
Key Photo Signature Notes:  Generally mapped as small openings in White Fir and White Fir Sugar Pine types in post fire settings.  Whitethorn signature trends uniform smooth and pink.
4085
=
White Fir Eastside Mapping Unit (Zone 7)

Abies Concolor Eastside Mapping Unit

Note: During the AA process this type was created in order to keep White Fir types that may have a component of Sugar Pine separate from White Fir with no Sugar Pine, which occurs on the East side of the Park.

Taxa – White Fir dominates the canopy cover in small stands; usually dense cover often with a minor component of riparian species such as Black Cottonwood.  Lodgepole or Jeffrey pine may be a minor component to the overstory.

Microclimate – 

Elevation – Lower portions of zone 7 and upper portions of zone 8

Soil – 

Aspect – Northerly when not riparian

Shape – Concave

Slope Position – Low

Steepness – Can be steep adjacent to riparian on north slope

Geology – 

Hydrology – Upland or riparian

Fire – 

Frequency – Rare as an eastside type; stand size small

Note, the following similar map units can be confused with this type:

· Jeffrey Pine-White Fir
· Lodgepole Pine in riparian settings with a component of White Fir
Key Photo Signature Notes:  Small eastside stands can be confused with Lodgepole Pine, especially along north trending slopes above Buckeye Creek.  Stands often have Jeffrey pine toward drier margins where it transitions to Jeffrey Pine-White Fir.
4090
=
White Fir-Sugar Pine Forest Alliance (Zone 3) 

Abies concolor-Pinus lambertiana- Forest Alliance

Note:  Although still in classification as a place holder, aggregated to type 4530 in final PI field

4094
=
White Fir-Sugar Pine-Incense-cedar Superassociation (Zone 3)
Abies concolor-Pinus lambertiana-Calocedrus decurrens Superassociation

Note:  Aggregated to type 4530 in final PI field
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4094 – White Fir-Sugar Pine-Incense-cedar Superassociation

A mesic example of this type; probably with an understory of trailplant.  White fir in this example have some die-back on the tops.  Note the star-like crowns of the mature sugar pine.




(White Fir-Sugar Pine-Incense-cedar/Trailplant Association (Fites)

Observed during field reconnaissance in lower elevations of Zone 3 in mesic draws and canyons.

Taxa – Partial listing below, see Fites, p.60 for complete listing:  (Fites sample size =


 27).

Tree Overstory


Cons

Cover



AbCo



100

52



CaDe



96

25



PiLa



88

16



PsMe



77

37



PiPo



44

14

Tree Understory



CaDe



100

6



AbCo



96

4



PsMe



74

2



PiLa



63

1

(White Fir-Sugar Pine-Incense-cedar/Creeping Snowberry/Kelloggia Association) (Fites)

Abundant, and extensive in the lower portions of Zone 3.  Often occurring adjacent to the Ponderosa Pine–Incense-cedar–Black Oak Association in more mesic settings at its lowest elevations.

Taxa – Partial listing below, see Fites, p.70 for complete listing:  (Fites sample size =


 17).

Tree Overstory


Cons

Cover



AbCo



100

66



CaDe



94

30



PiLa



82

23



PiPo



47

17



PiJe



35

24

Tree Understory



AbCo



94

5



CaDe



88

4



PiLa



47

1



QuKe



41

1

Microclimate – 

Elevation – 5200-6500 feet at Yosemite, Zone 3

Soil –

Aspect – N, NE, NW

Shape – Concave 

Slope Position - Lower slopes and bottoms, swales and benches

Steepness – 4-60%, average 26%

Geology – n/a

Hydrology - Upland

Fire – 

Frequency – Abundant and often extensive; trail plant variant more confined to draws

Note, the following similar map units can be confused with this type:

· Red Fir-White Fir Association (4071) – Occurs downslope from 4094 at higher elevations.  Does not have Sugar Pine.

· Red Fir-White Fir-Jeffrey Pine (4072) – is less mesic, is found at higher elevations and on upper slopes.  Contains Jeffrey Pine and no Sugar Pine.  Canopy is not as dense.

· White Fir-Sugar Pine-Red Fir (4073) – is at higher elevations and does not contain Incense-cedar or Ponderosa Pine.

· White Fir Mapping Unit (4081) – contains significantly higher component of White Fir.

· Douglas-fir-White Fir Association (4011) – is found downslope from 4094 and at lower elevations.

· Ponderosa Pine – Incense-cedar – Black Oak (3063) often forms extensive transitions to this type, but is generally mapped where White Fir no longer becomes a significant canopy component to the overstory.

Key Photo Signature Notes:  May form extensive transitions between type 3063 at lower elevations and 4073 at higher elevations.  In these settings, it can be extremely difficult to accurately split.

4100   =
Sierra Juniper Woodland Alliance (Zones 4, 7 & 8) [Potter]

Juniperus occidentalis var. australis Woodland Alliance

Note:  Aggregation type including original PI Code 4103

4101
=
Sierra Juniper (Oceanspray) Woodland Superassociation

Juniperus occidentalis var. australis (Holidiscus microphyllus) Woodland Superassociation
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4101 – Sierra Juniper (Oceanspray) Woodland Superassociation
Juniper and Jeffrey pine co-dominate over a sparse understory of huckleberry oak in this typical example.  


Frequently observed during field reconnaissance along Tioga Road above 8000 feet on granitic domes as a sparse tree layer, always with a Jeffrey Pine component.

Taxa – Partial listing below, see Potter, p.39 for complete listing:  (Potter sample size


 = 12).  Tree cover is 3-79%, averaging 33%.  At Yosemite tree cover is about 10%.

Tree Overstory
Cons
Cover



JuOc

92

12



PiCo

58

12



PiJe

50

9

Tree Understory



JuOc

67

1



PiCo

58

1



PiJe

25

1

Microclimate – 

Elevation –7560–8960 feet, average 8133 feet, Zone 4.  At Yosemite, elevation is 6500-10,000 feet.  

Soil – 30” average, where soil is developed (mainly rocky with little soil development)

Aspect – SE, SW

Shape – Convex

Slope Position – Upper slopes

Steepness – 19-58%, average 32%

Geology – On granite domes and steep cliff faces

Hydrology – 

Fire – 

Frequency – Common, widely ranging in extent

Note, the following similar map units can be confused with this type:

· Jeffrey Pine/Huckleberry Oak Association (3075) - in sparse settings is difficult to distinguish from this type, but is usually found on less severe slopes in less broken rocky environments.

· Lodgepole Pine – Sparse Rocky Mapping Unit (3021) – generally occurs in less steep environments and has an extremely sparse tree layer.  It may be difficult to accurately delineate the boundary between 3021 and 4101.

· Mountain Juniper/Big Sagebrush Association (4103) – occurs on mid to upper slopes on the east side.

· Mountain Juniper/Curl-leaf Mountain Mahogany-(Big Sagebrush) Association (4107) – occurs on mid to upper slopes at lower elevations on the east side.

4103
=
Sierra Juniper/Big Sagebrush Association (Zone 7)

Juniperus occidentalis var. australis/Artemesia tridentata Association

Note:  Aggregated to type 4100 (Alliance level) in final PI field
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4103 – Sierra Juniper / Big Sagebrush Association

A rather dense stand is depicted here above Lee Vining; the only juniper type not associated with a sclerophyl shrub understory.




Several examples noted during the field reconnaissance.  Observed in Lee Vining Canyon and Robinson Creek (Twin Lakes) canyon.  Mountain Juniper and Big Sagebrush at higher elevations.  No Singleleaf Pinyon or Curl-leaf Mountain Mahogany present.

Taxa – Partial listing below, see Potter, p.34 for complete listing.  (Potter sample sixe = 17).  Tree cover is 4-75%, averaging 31%.

Tree Overstory

Cons

Cover


JuOc



100

16


PiJe



53

10


AbMa



41

8


PiMon



29

5


PiCo



24

16

Tree Understory


JuOc



59

1


AbMa



41

2


PiJe



35

1


PiCo



24

1

Shrubs


ArTr



100

16


RiCe



41

4


SyPa



41

8


CeCo



35

8


PuTr



35

5


SyVa



35

1

Microclimate -

Elevation – 7600-8720 feet, average 8117 feet, Zone 7

Soil – 26” average, minimal and very rocky

Aspect – SE, SW 

Shape – Convex

Slope Position – Generally middle to upper slopes

Steepness – 8-42% average 26%, steep

Geology –

Hydrology –

Fire – 

Frequency – Uncommon or rare

Note, the following similar map units can be confused with this type:

· Mountain Juniper/Curl-leaf Mountain Mahogany-(Big Sagebrush) Association (4107) – contains Curl-leaf Mountain Mahogany component, and generally occurs in a slightly more mesic setting and at lower elevations.  May contain Singleleaf Pinyon.

· Mountain Juniper Association & Mountain Juniper/Oceanspray Superassociation (4101) – occurs on upper slopes and granite domes.

Key Photo Signature Notes:  Mainly an eastside type; look for presence of sagebrush communities adjacent to the stand.  Note absence of montane chaparral signature in understory.  
4107
=
Sierra Juniper/Curl-leaf Mountain Mahogany-Big Sagebrush Woodland Association (Zone 8)

Juniperus occidentalis var. australis/Cercocarpus ledifolius-Artemesia tridentata

Woodland Association
	
[image: image122.png]



4107 – Sierra Juniper / Curl-leaf Mountain Mahogany Association

An eastside type with little or no montane chaparral; replaced by Mountain Mahogany.  In this example, Mountain Mahogany is the smaller brown shrub understory.


Probably the most frequently occurring juniper type on the eastside.  Observed in most major canyons, especially Lee Vining Canyon.

Taxa – Mountain Juniper and Curl-leaf Mountain Mahogany co-dominate in sparse to moderately dense stands with at least 10% relative cover of each species.  Shrub understory layer of Big Sagebrush and Antelope Bitterbrush present but usually sparse.  Singleleaf Pinyon may be a minor component in the canopy.

Microclimate -

Elevation – Upper portions of Zone 8 and lower portions of Zone 7

Soil – Minimal and rocky

Aspect – Southerly

Shape – Convex

Slope Position – Generally mid to upper slopes

Steepness – Steep

Geology –

Hydrology –

Fire – 

Frequency – Fairly common, stands are sometimes extensive

Note, the following similar map units can be confused with this type:

· Mountain Juniper/Big Sagebrush Association (4103) - occurs at higher elevations possibly in areas of somewhat better soil development.

· Mountain Juniper & Mountain Juniper/Ocean Spray Superassociation (4101) – occurs on upper slopes and granite domes generally west of the crest.

4110
=
Incense-cedar Forest Alliance (Zone 2)

Calocedrus decurrens Forest Alliance

4111
=
Incense-cedar-White Alder Forest Association (Zone 2)

Calocedrus decurrens-Alnus rhombifolia Forest Association
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4111 – Incense-cedar-White Alder Forest Association

This example is running through the center of the image in a southwest to northeasterly direction.  Stands are often too narrow to map.


Observed in Zone 2 in riparian settings associated with perennial streams.

Taxa – A minimum of 10% relative cover of White Alder in association with other conifers; primarily Incense-cedar.

Microclimate –  Mesic

Elevation – Zone 2

Soil – Fairly well developed

Aspect – Variable

Shape – Concave

Slope Position – Lower slope streamside

Steepness – Moderately steep to slightly steep

Geology – n/a

Hydrology – Riparian to temporarily flooded

Fire – n/a

Frequency – Uncommon as a mapping unit wide enough to delineate

Note, the following similar map units can be confused with this type:

· Douglas-fir-White Alder Association (4014) – is generally associated with adjacent Douglas-fir-Ponderosa Pine-Incense-cedar Association (4013).

· White Alder Alliance (2060) – has less than 10% conifer, and 4014 is found in narrower canyons.

Key Photo Signature Notes:  Look for this type in watersheds large enough to support perennial streams generally in the lower mixed conifer belt.  Most stands are in deeply incised non-glaciated narrow canyons that are too narrow to map.

4500 – 4900
=
Superalliances and Alliance-level Mapping Units

4510
=
Western White Pine-(California Red Fir-Sierra Lodgepole Pine) Forest Superalliance

Pinus monticola-(Abies magnifica-Pinus contorta ssp. murrayana) Forest Superalliance

Note:  Aggregation type including original PI Codes 3132, 4055 & 4057 

A higher elevation mixed conifer aggregation type that contains Western White Pine.

Taxa – Western White Pine is always in the stand, either as a co-dominant or dominant in the conifer canopy.  In higher elevation sparse conifer stands, Western White Pine occasionally is a subordinate to Lodgepole Pine.  Red Fir and Lodgepole Pine may co-dominate stands in less severe settings.

Microclimate –Xeric to Sub Mesic 

Elevation – Zones 4 

Aspect – Variable 

Shape – Variable

Slope Position – Lower to upper

Steepness – Nearly level to moderately steep

Geology –

Hydrology – Upland

Fire –

Frequency – Very common and extensively mapped high elevation mixed conifer aggregate

Note, the following similar map units can be confused with this type:

· Xeric Lodgepole Pine stands

· Rather open mixed Red & White Fir stands

Key Photo Signature Notes: This is a broad aggregation designed to encompass the varying cover amounts of other mixed conifers (primarily Red Fir and Lodgepole Pine) to the Western White Pine.  Most lower elevation stands are a woodland containing Red Fir; higher elevation stands tend to be more open and contain more Western White Pine and less Red Fir.  Lodgepole Pine trends in areas that are generally less steep.

4520
=
White Fir-(California Red Fir-Sugar Pine-Jeffrey Pine)/ (Pinemat Manzanita-Whitethorn Ceanothus) Forest Mapping Unit (Zones 3 & 4)

Abies concolor-(Abies magnifica Pinus lambertiana-Pinus jeffreyi) /( Arctostaphylos nevadensis-Ceanothus cordulatus) Forest Mapping Unit

Note:  Aggregation type including original PI Codes 4054 & 4084
A lower to middle elevation mixed conifer type dominated by White Fir, usually over an extensive montane chaparral understory.

Taxa – White Fir dominates the conifer overstory, in varying amounts depending primarily on fire history.  Shrub understory increases in areas that are more recently burned, especially stands of pure Whitethorn Ceanothus.  Higher elevation stands may have a component of Pinemat Manzanita or Bush Chinquapin with some Red Fir in the overstory.  Drier, rockier stands often contain a component of Jeffrey Pine, while lower elevation stands will tend to have more Sugar Pine.

Microclimate –Xeric to Sub Mesic 

Elevation – Zones 3 

Aspect – Variable 

Shape – Variable

Slope Position – Lower to upper

Steepness – Moderate to rather steep

Geology –

Hydrology – Upland

Fire –

Frequency – Very common and extensively mapped lower to mid elevation mixed conifer aggregate

Note, the following similar map units can be confused with this type:

· Mixed Fir stands with a Pine component

· White Fir stands with little or no shrub understory

Key Photo Signature Notes: This type is a White Fir aggregation that photo interpreters can reliably interpret White Fir dominating the conifer overstory, often relying on a slightly narrower crown, more crown die-off and a slightly brighter CIR signature than the similar Red Fir.  Pines (especially Sugar and Jeffrey) are often co-dominants and are detectable in more open settings where their crowns have a distinctive shape.  Sugar Pines, with their star-shaped crown, and Jeffrey Pines, with their large rounded crowns, are often easy to identify at these diagnostic elevations.

4530
=
White Fir-Sugar Pine-(Incense-cedar-Jeffrey Pine) Mapping Unit (Zone 3)

Abies concolor-Pinus lambertiana-(Calocedrus decurrens-Pinus Jeffreyi) Mapping Unit
Note:  Aggregation type including original PI Codes 3086, 4080, 4081, 4090, & 4094

Taxa – White Fir usually dominates the stand, with Sugar Pine as an important component and occasionally co-dominant conifer.  Sugar Pine can locally dominate over small areas (e.g. Rockefeller Grove).  In more mesic areas, Incense-cedar can be a component to the conifer cover, with Jeffrey Pine occurring in stands that trend more xeric.  Most stands are a dense woodland or forest.  Shrub understory varies from minimal to irregular in the stand, but is generally not visible on the aerial photography due to the dense tree cover.

Microclimate – Sub Mesic  

Elevation – Zones 3 

Aspect – Variable 

Shape – Variable

Slope Position – Mid to upper

Steepness – Moderate to rather steep

Geology –

Hydrology – Upland

Fire –

Frequency – Very common and extensively mapped lower to mid elevation mixed conifer aggregate

Note, the following similar map units can be confused with this type:

· Mixed Fir stands with a Pine component (especially Sugar Pine)

· Pure stands of White Fir

· Lower elevation stands where Ponderosa Pine dominates slightly over Sugar Pine also with a component of White Fir.

Key Photo Signature Notes: A lower elevation mixed conifer type created to avoid subtle variations in conifer species dominance of Sugar Pine, White Fir and Jeffrey Pine.  Stands often occur in conifer densities greater than 60%, often over extensive areas, and species relative cover estimates are difficult to ascertain in these settings. 

4550
=
Douglas-fir-(White Fir-Incense-cedar-Ponderosa Pine) Forest Mapping Unit (Zone 2)
Pseudotsuga menziesii-(Abies concolor-Calocedrus decurrens-Pinus ponderosa) Forest Mapping Unit
Note:  Aggregation type including original PI Codes 4011 & 4013

A lower elevation mixed conifer aggregate of predominantly Douglas-fir.

Taxa – Douglas-fir dominates the stand in most settings with a co-dominance or subordinate amounts of other lower elevation conifers including Ponderosa Pine, Incense-cedar and/or White Fir.  Stands are generally dense in forest settings, fire suppression often yielding dense sub canopy trees.

Microclimate –Sub Mesic to mesic

Elevation – Zones 2 to lower portions of zone 3

Aspect – Usually northerly except in concavities and draws

Shape – Variable

Slope Position –Variable

Steepness – Variable

Geology –

Hydrology – Upland

Fire –

Frequency – Uncommon for lower mixed conifer communities.

Note, the following similar map units can be confused with this type:

· Ponderosa pine – Incense-cedar types

· Stands containing Sugar Pine

Key Photo Signature Notes:  A mesic lower mixed conifer aggregation that yields a significant CIR signature from the presence of the Douglas-fir.  Generally a brighter red than other lower elevation mixed conifers.

5000
=
Evergreen Shrubs

5010
=
Birchleaf Mountain Mahogany Shrubland Alliance (Zone 1)

Cercocarpus montanus var. glaber Shrubland Alliance
Note:  Aggregated to type 5580 in final PI field
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5010 – Birchleaf Mountain Mahogany Shrubland Alliance

Uncommon as mappable stands in the study area; this example occurs with a significant component of whiteleaf manzanita.  The birchleaf is the darker shrub in this image.




Small examples of this type were seen in the upper portions of Zone 1 usually in association with the encroachment of drier chaparral species.  It may not be possible to correlate the signatures gathered from the limited extent of this type.  Largest examples noted on steep south facing slopes above Wawona.

Taxa – Birchleaf Mountain Mahogany dominant (at least 20% as an emergent) in association with other mesic chaparral species (Northern Mixed Chaparral) or in drier rockier settings where it may co-occur with whiteleaf manzanita (steep slopes above Wawona).

Microclimate – xeric to mesic 

Elevation – Upper portions of Zone 1 and zone 2 to 4500 feet

Soil – Shallow

Aspect – Northerly

Shape – Convex

Slope Position – Mid and upper slopes

Steepness - Moderately steep

Geology – n/a

Hydrology – Upland

Fire – Post fire examples in association with Whiteleaf Manzanita noted on south facing slopes north of Wawona.

Frequency – Uncommon to rare and restricted in size

Note, the following similar map units can be confused with this type:

Whiteleaf Manzanita Alliance (5070) in post burn settings has a similar color and texture but may occupy slightly more xeric settings.

· 5020
=
Chamise Shrubland Alliance (Zone 1)

Adenostoma fasciculatum Shrubland Alliance

5021
=
Chamise Shrubland Association (Zone 1)

Adenostoma fasciculatum Shrubland Association
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5021 – Chamise Shrubland Association

This example represents several post-burn periods; overall, the image is pure chamise except for small inclusions of wedge leaf  ceanothus in the upper right portion of the image.


Observed in the lower elevations of Zone 1.  Uncommon as  an “association” or pure mapping unit, Chamise appears to co-dominate with Wedgeleaf Ceanothus more frequently.  Pure stands of Chamise were usually observed in slightly hotter environments such as side ridge tops and southwestern slopes off spur ridges and granitic intrusions.  This is probably the hottest driest association within the Yosemite Park and environs.

Taxa – Chamise usually in dense stands but occasionally in fairly open settings in steeper slopes.

Microclimate – Extremely xeric 

Elevation – Lower portions of Zone 1

Soil – Moderately well developed generally from a granitic base

Aspect – South to southwest

Shape – Convex

Slope Position – Mid and upper slopes

Steepness - Moderately steep to extremely steep

Geology – Often from a granitic parent material.  

Hydrology – Upland

Fire – Recently burned stands of Chamise yield a highly variable signature on the CIR photography.  They are not the traditional color and texture that normally dense stands of Chamise yield.  Within 1 year of fire sites are dominated by fire-following annual or short-lived perennials.  Chamise dominates within 3 years.

Frequency –Isolated to the hottest, driest and steepest sites

Note, the following similar map units can be confused with this type:

· Chamise-Wedgeleaf Ceanothus Association (5031) - where Wedgeleaf Ceanothus falls below 25% may be difficult to detect on the aerial photography.

· Note that stands affected by recent burns result in signatures that are highly variable, but are still the same type.  Fire history maps will assist in correlating the variation of signatures within this and other chaparral types.

· Chamise – Whiteleaf Manzanita Association (5022) is found on upper spurs and ridgelines and less often on sideslopes.

Key Photo Signature Notes:  Map where photo signature appears uniform; depending or criteria for association level mapping, it may be necessary to convert this mapping unit to a Chamise Alliance.  Overall signature is uniform and smooth trending towards the mid browns (whiteleaf manzanita trending to the oranges and wedgeleaf ceanothus trending towards the pinks)

5022
=
Chamise-Whiteleaf Manzanita Association (Zone1)

Adenostoma fasciculatum/Arctostaphylos viscida Shrubland Association

Note:  Aggregated to type 5560 in final PI field
	
[image: image126.png]



5022 = Chamise – White Leaf Manzanita Association

Upper slope example showing an even mix of the two species, the lighter-orange being the manzanita.




Observed on several slopes on both sides of the Merced River, generally the most upslope of the three types containing Chamise.  Overall this type also tends to be more limited in size, but is not confined to the most xeric sites.

Taxa – Chamise and Whiteleaf Manzanita co-dominant usually forming dense stands with at least 20% cover of each species.

Microclimate – Xeric

Elevation – Most portions of Zone 1

Soil – Less well developed than other types containing AdFa (except pure AdFa)

Aspect – Generally south but locally on drier side slopes off north facing ridges

Shape – Convex

Slope Position – Upper slopes and spurs

Steepness - Moderately steep to steep, but less steep than pure Chamise

Geology – 

Hydrology – 

Fire – Takes longer to develop typical species composition following fire because Whiteleaf Manzanita is an obligate seeder and grows more slowly than Chamise >5 years after fire.

Frequency – Fairly common

Note, the following similar map units can be confused with this type:

· Chamise-Wedgeleaf Ceanothus Association (5031) - probably tends to occur on lower slope positions.  Wedgeleaf Ceanothus has a less distinct crown than Whiteleaf Manzanita.  

· Chamise Association (5021) has a more uniform signature and occurs more on side slopes often below this type.

Key Photo Signature Notes:  Note the rounded defined crown of the manzanita, especially in stands that have not burned recently contrasting with the diffuse and undefined crown of the chamise.  

5030
=
Chamise-Wedgeleaf Ceanothus Shrubland Alliance (Zone1)

Adenostoma fasciculatum-Ceanothus cuneatus Shrubland Alliance
Note:  Although still in classification as a place holder, aggregated to type 5560 in final PI field

5031
=
Chamise-Wedgeleaf Ceanothus Association (Zone 1)

Adenostoma fasciculatum-Ceanothus cuneatus Shrubland Association

Note:  Aggregated to type 5560 in final PI field
	
5031 = Chamise – Wedgeleaf Ceanothus Association

In this example, chamise represents approximately 70% relative cover.  The pinker signature is the co-occurring wedge leaf ceanothus.




Frequently observed on major south-facing ridges above the Merced River and locally on drier north-trending ridgelines on the opposite side.  Stands can be quite extensive and either species can dominate.  Tends to be not quite as xeric as pure stands of Chamise.

Taxa – Chamise and Wedgeleaf Ceanothus co-dominate as dense stands with a minimum of  20% of each type required.

Microclimate – Xeric

Elevation – Most of Zone 1

Soil – Moderately well developed

Aspect – Generally south-facing slopes, locally on the upper portions of drier western side slopes off major northerly expressions also.

Shape – Convex

Slope Position – Mid and upper slopes

Steepness - Moderately steep

Geology – Often granitic parent material

Hydrology – Upland

Fire – Recently burned stands of Chamise yield a highly variable signature on the CIR photography.  They are not the traditional color and texture that normally dense stands of Chamise yield.

Frequency – 

Note, the following similar map units can be confused with this type:

· Chamise Association (5021) - occurs in slightly hotter slopes and has a more uniform signature due to the dominance of a single chaparral species.  Pure Chamise also occupies steeper and drier southerly exposures

· Chamise–Whiteleaf Manzanita Association (5022) - has a similar signature, however Manzanita crown is usually more distinct and overall Chamise-Whiteleaf Manzanita Association is slightly higher in elevation.  

Key Photo Signature Notes:  Note this type contains two species of shrubs where crowns are not well defined (such as in whiteleaf manzanita); this tends to yield an overall smooth signature with variable color contrasts depending on environmental and aerial photo constraints.  Best case scenarios yield a distinct color difference between the two species (chamise trending brown and wedgeleaf ceanothus trending pink)

5040
=
Interior Live Oak Shrubland Alliance (Zone 1)

Quercus wislizenii Shrubland Alliance

Note:  Although still in classification as a place holder, aggregated to type 1530 in final PI field

5041
=
Interior Live Oak-California Buckeye Shrubland Association (Zone 1) Quercus wislizenii - Aesculus californica Shrubland Association

	
5041 – Interior Live Oak – California Buckeye Shrubland  Association

Not separable from type 1501 except by elevation occurring in similar rocky steep settings.  This example was taken below 2000 feet elevation.  The buckeye has a yellow signature.




Observed frequently on extremely steep and rocky environments throughout most of Zone 1 in stands that tend to be rather open.  This type was easy to observe at the time of the reconnaissance because of the new leaf conditions of the California Buckeye; August photography yields a late leaf period of summer drought.  California Buckeye leaves are senescing in August.

Taxa – Moderately open to open stands of Interior Live Oak and California Buckeye with a minimum of (10%) cover for each type.

Microclimate –Xeric 

Elevation – Most portions of Zone 1

Soil – Poorly developed and rocky however not as extreme as pure stands of Chamise

Aspect – Variable but not northerly

Shape – Variable

Slope Position – Mid and upper slopes

Steepness - Steep to extremely steep

Geology –

Hydrology – 

Fire – Could occur as dominant type within 5 years following fire because both oak and buckeye resprout from root crown.

Frequency – Common, stands usually not very extensive

Note, the following similar map units can be confused with this type:

· Open stands of the Chamise Association may appear similar to this type, but probably are not quite as rocky; however Chamise will occur on steeper sites with poorer soils.  Note possible textural differences on the CIR.
· Stands of California Buckeye above 2000-2500 feet should be placed into the Canyon Live Oak/California Buckeye & Interior Live Oak-California Buckeye Superalliance (1501).
Key Photo Signature Notes:  Look for yellowish signature of the late senescing leaves of the California Buckeye against a steep rocky setting co-occurring with the pink signature of the Interior Live Oak.
5050
=
Wedgeleaf Ceanothus Shrubland Alliance (Zone 1)

Ceanothus cuneatus Shrubland Alliance

Note:  Aggregated to type 5580 in final PI field

Pure stands of Wedgeleaf Ceanothus are rare in the study area, observed primarily at upper most slopes along Foresta Road that were not extremely steep.  Other areas were observed throughout the higher portions of Zone 1, but were limited in size.  Photo signature has not adequately been established to accurately separate out this type from other low elevation chaparral types.

Taxa – Wedgeleaf Ceanothus dominant with less than (40%) occurrence of other chaparral species

Microclimate – Xeric to dry mesic

Elevation – Higher portions of Zone 1

Soil – Moderately well developed

Aspect – Generally southerly but not extreme

Shape – Convex

Slope Position – Upper slopes

Steepness - Moderately steep

Geology –

Hydrology – Upland

Fire – Obligate seeder following fire but seed survives fire in soil seedbank.  Fire frequency estimated at 30 to 60 years.  Community burns hot and extensively.  Forms initial community following fire, probably within a couple of years.

Frequency – Uncommon as extensive pure stands, more frequent over small areas

Note, the following similar map units can be confused with this type:

· Whiteleaf Manzanita Alliance ((5070) - may at times appear similar, but usually occurs at higher elevations and on ridgelines.  Whiteleaf crown is more rounded and defined.

Key Photo Signature Notes:  Not established in the environs

5060
=
Chaparral Whitethorn Shrubland Alliance (Zone 1) 

Ceanothus leucodermis Shrubland Alliance

Note darker patches of vegetation south of the road

Noted on gentle upper slopes off Foresta Road around 3500 feet elevation.  Based on one plot site, photo signature not adequately established. 

Taxa – Chaparral Whitethorn dominant with less than 40% relative cover of other chaparral species.

Microclimate - Xeric

Elevation – Zone 1 to lower end of Zone 2

Soil – Moderately to poorly developed

Aspect - Southerly

Shape - Convex

Slope Position – Mid to upper slopes

Steepness – Moderately steep to gentle terrain

Geology -

Hydrology - Upland

Fire – Short-lived shrub, depends on fire for establishment.  Community disappears within 40 to 70 years without fire.  There are 30 to 60 year fire frequencies in central California.  Highly flammable but resprouts and germinates from seed following (typically large scale) fires.

Frequency –

Note, the following similar map units can be confused with this type:

Key Photo Signature Notes:  Photo signature not established in the environs

5070
=
Whiteleaf Manzanita Shrubland Alliance (Zone 1)

Arctostaphylos viscida Shrubland Alliance

Note:  Aggregated to type 5580 in final PI field
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5070 = Whiteleaf Manzanita Alliance

A nearly pure stand of manzanita yielding an orange signature.  Several oaks are scattered throughout this example.


Observed frequently throughout Zone 1 and portions of Zone 2 in several different settings, one associated with post burn recovery.  Noted as a post burn recovery species in the Arch Rock 1990 Burn area along Foresta Road.

Taxa – Dense stands of Whiteleaf Manzanita in Zone 1 with less than 40% of other chaparral species; moderately open to dense stands in Zone 2 as post burn recovery species

Microclimate – Xeric to dry mesic

Elevation – Upper portions of Zone 1 and throughout Zone 2 in xeric upper slope settings

Soil – Moderately well developed

Aspect – Variable

Shape – Convex

Slope Position – Ridge tops and tops of spurs off main ridges in Zone 1

Steepness - Moderately to fairly steep in Zone 1 frequently occupying ridge tops and the tops of spurs off main ridges.  Variable in Zone 2 burn areas.

Geology –

Hydrology – Upland

Fire – Extensive stands in post burn environments

Frequency – Fairly common as fire recovery species, and fairly common but limited in extent in Zone 1

Note, the following similar map units can be confused with this type:

· In Zone 1, Wedgeleaf Ceanothus Alliance (5050) - occupies slightly lower and somewhat more xeric expressions.  However Wedgeleaf Ceanothus has more diffuse crown and generally occurs on lower slope.

· Chamise – Whiteleaf Manzanita (5022) usually occurs at lower elevations and more often off ridgelines and spurs.

Key Photo Signature Notes:  Texture is more hummocky than other low elevation chaparral stands reflecting the often distinct crown of the manzanita.  Signatures yield a generally orange color in most stands.

5080
=
Bush Chinquapin Shrubland Alliance (Zones 3 & 4)

Chrysolepis sempervirens Shrubland Alliance


Note:  Aggregated to type 5570 in final PI field

Taxa – Bush Chinquapin of at least 5-25% cover.  Bitter Cherry and/or Spreading Dogbane may be present.  Bracken Fern is a common component.

Microclimate – 

Elevation – 7000 to 8000 feet

Soil – Shallow, rocky

Aspect – Variable

Shape – Convex

Slope Position – Mid (to upper) slopes

Steepness – Slight to moderate

Geology – Granitic

Hydrology – Upland

Fire – 

Frequency – Rare, more typically Bush Chinquapin is an understory component to conifers such as Red Fir or Western White Pine

Note, the following similar map units can be confused with this type:

· Huckleberry Oak Alliance (5100) is indistinguishable from Bush Chinquapin; both yielding a bright red signature.

Key Photo Signature Notes:  Generally not distinguishable from Huckleberry Oak in most settings

5090
=
Greenleaf Manzanita Shrubland Alliance (Zone 3)

Arctostaphylos patula Shrubland Alliance

Note:  Aggregated to type 5570 in final PI field
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5090 – Greenleaf Manzanita Shrubland Alliance

Greenleaf manzanita in this stand is on a rocky setting about 6000 feet in elevation.  This species generally yields a darker signature than whiteleaf manzanita.  This example transitions to type 3072 (with Jeffrey Pine sparse overstory).


Small stands observed on the Fire Lookout Road west of Crane Flats, on Big Sandy Road at the 5300 foot level and on Forest Service Roads south of the Park between 5800 and 6800 feet.

Taxa – Greenleaf Manzanita in open to moderately dense stands.  Other shrubs are common associates including Mountain Whitethorn, Bush Chinquapin, and Pinemat Manzanita.  Huckleberry Oak often occurs with this association but should be no more than 5% relative cover.

Microclimate – 

Elevation – 5000–7000 feet

Soil – 

Aspect – SW, SE, S 

Shape – Convex

Slope Position - 

Steepness – Moderate to steep

Geology – 

Hydrology – 

Fire – 

Frequency – Uncommon and usually fairly small in size

Note, the following similar map units can be confused with this type:

· Huckleberry Oak – Greenleaf Manzanita Association (5101) - contains a significant component of Greenleaf Manzanita, often individuals are in close proximity and are impossible to distinguish from the aerial photography.  In general, however, the Greenleaf Manzanita Alliance is found at lower elevations at YOSE.

· Whiteleaf Manzanita Alliance (5022) is found at lower elevations more often associated with Ponderosa Pine than Jeffrey Pine.

Key Photo Signature Notes:  Greenleaf manzanita yields a signature intermediate in color between Whiteleaf Manzanita (light orange) and Huckleberry Oak (usually bright red)

5100
=
Huckleberry Oak Shrubland Alliance (Zone 3) 

Quercus vaccinifolia Shrubland Alliance

Note:  Aggregated to type 5570 in final PI field
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5100 – Huckleberry Oak Alliance

Shrub cover ranges widely in this type; this example being a pure dense stand in the upper Yosemite Valley.




Frequently observed during field reconnaissance at elevations over 6500 feet along the Glacier Point Road and Tioga Road on post glacial rocky areas.

Taxa – Open to extremely dense stands of Huckleberry Oak, often in association with other shrubs such as Greenleaf Manzanita and/or Bush Chinquapin.

Microclimate - 

Elevation - 6500–9000 feet

Soil –

Aspect – SW, SE, S ; can trend northerly at lower elevations on domes and glacial rock

Shape – Convex

Slope Position - 

Steepness – Moderate to steep

Geology –

Hydrology –

Fire –

Frequency – Common on domes and in association with sparse Jeffrey Pine

Note, the following similar map units can be confused with this type:

· Greenleaf Manzanita Alliance (5090) - is usually found at lower elevations, Greenleaf Manzanita can be a substantial component to the Huckleberry Oak Alliance.

· Jeffrey Pine / Huckleberry Oak Association (3075) generally has at least a 5-10% emergent cover of conifers.

Key Photo Signature Notes:  Note the bright red signature of the huckleberry oak – generally not associated with recent burn.  Map polygons as this type where stands are dense with a sparse conifer overstory of below 5-10%.

5101
=
Huckleberry Oak-Greenleaf Manzanita Association (Zone 3)

Quercus vaccinifolia-Arctostaphylos patula Association

Note:  Aggregated to type 5570 in original PI field
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5101 – Huckleberry Oak – Greenleaf Manzanita Association

A common co-dominating shrub, this example contains approximately 45% relative cover of each species plus minor patches of whitethorn in the upper left corner.




Taxa – Huckleberry Oak and Greenleaf Manzanita co-dominating with at least 10-20% relative cover of each species.  Other montane shrub species (Bitter Cherry – Mountain Whitethorn) may be locally important in patches depending on fire history or proximity to small rivulets and draws.

Microclimate -

Elevation -

Soil -

Aspect – Generally Southerly (southeast to southwest).  

Shape – Neutral to convex

Slope Position – Mid to upper – often on extended exposed sideslopes

Steepness – Moderately steep to steep

Geology -

Hydrology -

Fire -

Frequency – Common as a co-dominant shrub in xeric settings

Note, the following similar map units can be confused with this type:

· Huckleberry Oak Alliance has less variability in signature reflecting the dominance of one shrub species.
Key Photo Signature Notes:  It is extremely difficult to map small patches accurately to type 5100 or 5101.  Look for signature variability within the mapped stand (generally oranges and reds mixing)
5110
=
Whitethorn Ceanothus Shrubland Alliance (Zone 3)

Ceanothus cordulatus Shrubland Alliance
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5110 – Whitethorn Ceanothus Alliance

In this example the stand is accompanied by a sparse fir overstory.  Most examples of this alliance are shrub openings in a white fir or sugar pine forest.


Taxa – Mountain Whitethorn usually in dense stands; other shrubs often a component including Bitter Cherry in local draws, Fuchsia-flowered Gooseberry on slopes.  Often associated with canopy openings of White Fir in post-burn communities.

Microclimate – Mesic

Elevation – Zone 3, 5500–7000 feet, commonly occurring after burns in Red Fir and mixed Fir forests

Soil – Well developed

Aspect – Variable

Shape – Convex

Slope Position – Mid and upper slopes

Steepness – Moderate to steep

Geology – 

Hydrology – Upland

Fire – Post burn community where White Fir or Red Fir removed by fire

Frequency – 

Note, the following similar map units can be confused with this type:

· Bitter Cherry Alliance (5220/6300) - has a pinker, “wetter” signature and is usually in draws.

· Greenleaf Manzanita Alliance (5090) – Greenleaf Manzanita generally yields an orange signature.

Key Photo Signature Notes:  Note the pink signature of the ceanothus (a common characteristic of the other Westside ceanothus species in the Park).  

5120
=
Tobacco Brush Shrubland Alliance (Zones 7 & 8) 

Ceanothus velutinus Shrubland Alliance


	
5120 – Tobacco Brush Shrubland Alliance

A good example along the Virginia Lakes Road where tobacco brush mixes with sagebrush.  Tobacco brush shows up bright red on the imagery.




Taxa – Moderately dense to dense shrub layer containing at least 25% cover Tobacco Brush co-dominating with a generally higher cover of Big Sagebrush.  Antelope Bitterbrush is generally not in the shrub canopy.

Microclimate -

Elevation – 7500; locally to 10000 feet on some exposures

Soil –

Aspect – Generally southerly but variable

Shape – Slightly concave

Slope Position – Mid to upper slopes

Steepness – Generally moderate

Geology –

Hydrology –

Fire – 

Frequency – Common

Note, the following similar map units can be confused with this type:

· Where Tobacco Brush becomes too sparse (below approximately 25%), this type should not be separated out as a distinct unit.  Map as appropriate Big Sagebrush or Antelope Bitterbrush type.  

· Big Sagebrush Alliance (5160) – may have sparse Tobacco Brush (below approximately 25%).

· Antelope Bitterbrush-Big Sagebrush-Snowberry Association (5243) – may have Tobacco Brush (approximately below 25% cover).

· Tobacco Brush-Bitter Cherry Association (5121) – normally contains a significantly higher relative cover of Tobacco Brush.
Key Photo Signature Notes:  Mapped in a variety of settings; lower elevation stands are more easily recognizable as the tobacco brush stands out from the associated sagebrush and bitterbrush.  Higher elevation stands or ones in close proximity to rivulets or springs are often difficult to classify since bitter cherry and aspen are usually present in varying degrees in the area.
5130
=
Mountain Misery Dwarf-shrubland Alliance (Zone 2) 

Chamaebatia foliolosa Dwarf-shrubland Alliance

Note: Aggregated type contains original PI Code 5131 

5131
=
Mountain Misery – Manzanita spp. Mapping Unit (Zone 2)

Chamaebatia foliolosa – Arctostaphylos spp. Mapping Unit

Note: Aggregated to type 5130 in final PI field
	
5131 – Mountain Misery – (Manzanita) Mapping Unit

Generally limited in size to small post burn openings in the canopy as depicted in this image.




Stands of Whiteleaf Manzanita with an extensive understory of Mountain Misery were seen over large areas of the Arch Rock Burn.

Taxa – Open stands of Mountain Misery in dense or patchy locally dense settings with less than 5-10% overstory conifer cover.  Often in situations with standing dead conifer snags.  May occur with greenleaf or whiteleaf manzanita as an emergent shrub.

Microclimate – Submesic

Elevation – Zone 2

Soil – Moderately well developed

Aspect – Variable

Shape – Variable

Slope Position – Potentially all slope positions on sites where conifers were removed by fire

Steepness - Moderately steep to gentle terrain

Geology –

Hydrology – Upland

Fire – Seen as a post-burn recovery type (1990 Arch Rock Fire).  Within 5 years and up to 15-20 years following fire.

Frequency – Observed over extensive areas within the Arch Rock Burn 

Note, the following similar map units can be confused with this type:

· Stands of Bear Clover that co-occur with other post burn chaparral species may be difficult to classify.  Stands with sparse post fire conifer reproduction may also be difficult to classify.
Key Photo Signature Notes:  Signature is always very smooth; no height depicted from stereo photography.  Openings are often too small to map and should be left as inclusions within conifer types such as 3061 or 3062.
5160
=
Big Sagebrush Shrubland Alliance (Zones 7 & 8)

Artemisia tridentata Shrubland Alliance

Note: Aggregation type including original PI Code 5163
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5160 – Big Sagebrush Shrubland Alliance

Shown here transitioning to the drier 5240 types along the edges of the photo, sagebrush shows up as a brown to gray signature.




Taxa – Stands of Big Sagebrush dominate.  Antelope Bitterbrush, Ribes, or other shrubs can be a component, but generally below 10% relative cover. 

Microclimate -

Elevation – Lower portions of Zone 7 and most of Zone 8

Soil – Well developed

Aspect –

Shape – Neutral to concave

Slope Position – Lower slope positions in concavities and draws

Steepness – Slight to moderate

Geology –

Hydrology –

Fire – 

Frequency – Common but not extensive in size

Note, the following similar map units can be confused with this type:

· Antelope Bitterbrush Superassociation  (5244) - often contains Antelope Bitterbrush in relative densities generally over 30% cover.  This density break can be difficult to determine, especially where Antelope Bitterbrush occurs primarily as small individual plants, making it hard to distinguish at times from Big Sagebrush.

· Antelope Bitterbrush-Big Sagebrush-Snowberry Association (5243) – often contain Antelope Bitterbrush in relative densities around 30% cover.  The density break can be difficult to determine, especially where Antelope Bitterbrush occurs primarily as small individual plants, making it hard to distinguish at times from Big Sagebrush.

· Tobacco Brush Alliance (5120) - has significantly denser Tobacco Brush (greater than 25% cover).

· Mountain Sagebrush & Rothrock Sagebrush & Oceanspray Superalliance (5501) – is found at higher elevations along meadow edges and rocky outcroppings.

Key Photo Signature Notes:  Generally mapped in more mesic settings than the Antelope Bitterbrush types.  Also mapped at higher elevations in less rocky conditions west of the crest.  Several stands are noted with Whitebark Pine.

5163
=
Big Sagebrush/Mountain Pennyroyal Shrubland Association (Zones 7 & 8)

Artemesia tridentata/ Monardella odoratissima Shrubland Association
Note: Very rarely mapped in YOSE and aggregated into type 5160 (Alliance level) in final PI field.

5210
=
Low Sagebrush Dwarf-shrubland Alliance (Zones 7 & 8)

Artemesia arbusculus Dwarf-shrubland Alliance

Note: Aggregated type including types original PI types 5211 & 5212 

5211
=
Low Sagebrush – Slender Buckwheat Association

Artemesia arbusculus - Eriogonum gracile Association
Note:  Aggregated to type 5210 (Alliance level) in final PI field
	
5211 – Low Sagebrush – Slender Buckwheat Association

Shown here contrasting with type 5243, (the lighter signature being type 5211).  Sharp contrasts such as this example are the rule with this low sagebrush type.




Observed during field reconnaissance on ridge tops and spurs below 9000 feet generally north of Conway Summit and along Green Creek Road below the Virginia Lakes cutoff.

Taxa – Low Sagebrush as a sparse to moderately dense cover, Big Sagebrush may occur in relatively low densities and possibly may co-dominate.  Poa Fendleriana usually forms a sparse herbaceous layer.  “Cushion” shrubs <1/2 dm. in height may also be present in the shrub layer.

Microclimate – Locally affected by severe winds that may cause additional stress to plants and may mimic higher elevation conditions.

Elevation – Upper portions of Zone 8

Soil – Gravelly, less developed soil than surrounding areas

Aspect – Variable

Shape – Convex

Slope Position – Ridgelines and spurs, sometimes side slopes

steepness – Moderate to steep

Geology –

Hydrology –

Fire – 

Frequency – Fairly common, local and usually small in extent

Note, the following similar map units can be confused with this type:

· Big Sagebrush Alliance (5160 ) – occurring as Big Sagebrush in natural disturbance (burns) is difficult to distinguish from 5211, but should be successfully delineated based on topography and fire disturbance patterns.

· Low Sagebrush–Leptodactylon Pungens Association (5212) - are generally found on higher elevations.

Key Photo Signature Notes:  Note contrast to adjacent stands of big sagebrush (that yield a darker signature).  Difficult at times in areas of post fire.  Use of slope attributes is helpful.

5212
=
Low Sagebrush– Prickly Phlox Dwarf-Shrubland Association (Zone 7) 

Artemesia arbusculus- Leptodactylon Pungens Association

Note:  Aggregated to type 5210 (Alliance level) in final PI field
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5212 – Low Sagebrush / Prickly Phlox Dwarf Shrubland Association

A subalpine sagebrush type; depicted here in a fairly dense setting near Virginia Lakes.  Whitebark and lodgepole pine are noted in the right portion of the image.



Observed during the field reconnaissance above Conway Summit on Virginia Creek Road up to Big Virginia Lake at 10,100 feet.

Taxa – Low Sagebrush dominates in sparse to moderate densities with an associated “cushion”
community containing ErRi, ErLo, Alpine Rabbitbrush, Pigmy Daisy, LeCa, Goldenbush and others.  Big Sagebrush is generally not present.

Microclimate – Locally affected by severe wind and cold, depleting available moisture that may linger in adjacent draws.

Elevation – Generally above 10,000 feet, Zone 7

Soil – Depleted, and gravelly

Aspect – Variable

Shape – Always convex

Slope Position – Ridgelines and spurs

Steepness – Moderate

Geology –

Hydrology –

Fire – 

Frequency – Common, but restricted in size

Note, the following similar map units can be confused with this type:

· Higher elevation true alpine “cushion” types

· Low Sagebrush/Poa Fendleriana Association (5211) – is generally found at lower elevations.

· Mountain sagebrush – Rothrock sagebrush & Holidiscus (5501) mapping unit can be confused with this type but in most cases is found in rockier settings.

5220
=
Bitter Cherry Shrubland Alliance (Zone 3)

Prunus emarginata Shrubland Alliance

Note:  Aggregated to type 6900 in final PI field 

	
5220 – Bitter Cherry Shrubland Alliance

A post burn type, generally limited in extent, depicted here in a 10 year post burn towards the upper portion of the photo.  (Bright red signature)


Small stands of Bitter Cherry were observed during field reconnaissance on the Fire Lookout Road and in mesic swales associated with larger stands of Mountain Whitethorn.

Taxa – Dense stands of Bitter Cherry noted in the “Steamboat Burn” with other mesic shrubs often an important component, such as Deerbrush.

Microclimate – Mesic

Elevation – Zones 3 and 4, 4500–9000 feet, locally higher, but usually below MMU  Also local on eastside.

Soil – Well developed

Aspect – Variable

Shape – Concave

Slope Position – Lower and mid slopes

Steepness – Moderate to steep

Geology –

Hydrology – Riparian to mesic slopes

Fire – Often in post burn draws and swales

Frequency – Uncommon and mapping units fairly small

Note, the following similar map units can be confused with this type:

· Mesic stands of Mountain Whitethorn Alliance (5110) - Bitter Cherry Alliance photo signature is pinker, appears “wetter” and generally found adjacent to type 5110 but in local small drainages.
Key Photo Signature Notes:  Eastside stands are also very small and the pink signature can be confused with low aspen, willow or tobacco bush.
5230
=
Curl-leaf Mountain Mahogany Woodland Alliance (Zone 8) 

Cercocarpus ledifolius Woodland Alliance

	
5230 – Curl-leaf Mountain Mahogany Woodland Alliance

Shown here (larger dark brown shrubs) contrasting to type 5244.  Stand densities vary considerably as depicted in this scene.




Observed during the field reconnaissance in all canyons, in an extremely wide range of elevations, up to over 10,000 feet in some instances.  Stands of dense Curl-leaf Mountain Mahogany were observed in Lee Vining Canyon and small canyons to the north between Lee Vining and Lundy Lake.  

Taxa – Curl-leaf Mountain Mahogany in sparse to dense stands of at least 10% cover with an understory shrub layer usually present in the form of Big Sagebrush and Antelope Bitterbrush.

Microclimate – Highest elevational expressions undergo some wind pruning

Elevation – Middle portions of Zone 8 upward and including most of Zone 7

Soil – Rocky to well drained 

Aspect – Highly variable, northerly at lower elevations becoming southerly at higher elevations

Shape – Neutral to convex, usually convex

Slope Position – Mid to upper slopes

Steepness – Moderate to steep, usually steep

Geology –

Hydrology –

Fire – 

Frequency – Very common, widespread and often in quite extensive stands 

Note, the following similar map units can be confused with this type:

· Other Mesic Shrub Types - Higher elevation stands that are fairly dense and are sheared by cold and wind may be confused with other mesic shrub types including the Tobacco Brush Alliance.  At these elevations, Curl-leaf Mountain Mahogany will occur on only the driest and warmest locations.

· Singleleaf Pinyon/Curl-leaf Mountain Mahogany-Big Sagebrush–Antelope Bitterbrush Association (3112) - occurs in similar environmental settings, but is much less common.  Curl-leaf Mountain Mahogany co-dominates with the Singleleaf Pinyon.

Key Photo Signature Notes:  Whitebark Pine / Davidson’s Penstemon stands occasionally are adjacent to this type at high elevations in somewhat more mesic settings and can be difficult to distinguish from the stunted Mountain Mahogany.

5240
=
Antelope Bitterbrush Shrubland Alliance (Zones 7 & 8) 

Purshia tridentata Shrubland Alliance 

Note: Aggregated type including types original PI types 5243 & 5244

5243
=
Antelope Bitterbrush-Big Sagebrush-Snowberry Association 

Purshia tridentata – Artemesia tridentata-Symphocarpus Association

Note:  Aggregated to type 5240 (Alliance level) in final PI field
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5243 – Antelope Bitterbrush – Big Sagebrush – Snowberry Association

The higher elevation mesic expression when compared to type 5244; the brown is the sagebrush; red signature is bitterbrush and snowberry.

 


The highest and most mesic type within the Antelope Bitterbrush Alliance.  Mesic shrubs are often co-dominant with the Antelope Bitterbrush and Big Sagebrush.

Taxa –Antelope Bitterbrush and Big Sagebrush co-dominate with mesic shrubs including Snowberry, Ribes spp. and/or Bitter Cherry.  Big Sagebrush is at least 30% cover but Antelope Bitterbrush is often only around 30% cover within this type.

Microclimate -

Elevation – Generally the lower to mid portions of Zone 7

Soil –

Aspect – Variable depending on elevation; northeast and concave only at lowest elevations

Shape – Generally slightly concave

Slope Position – Lower to mid

Steepness – Moderate to steep

Geology –

Hydrology –

Fire – 

Frequency – Fairly common, and sometimes extensive

Note, the following similar map units can be confused with this type –

· Antelope Bitterbrush Superalliance (5244) - may be difficult to separate out from lower elevation examples of 5243 on the most northerly and concave slopes.

· Tobacco Brush-Bitter Cherry (5121) – has a higher relative cover of Tobacco Brush (above 25% cover).

· Big Sagebrush Alliance (5160) - often contains Antelope Bitterbrush in relative densities generally below 10% cover.  This density break can be difficult to determine, especially where Antelope Bitterbrush occurs primarily as small individual plants, making it hard to distinguish at times from Big Sagebrush.

Key Photo Signature Notes:  This type cannot be reliably differentiated from type 5244 on a small scale.  Broad delineations have been attempted to get an overall distribution between types 5244 and 5243.

5244
=
Antelope Bitterbrush Superassociation (Zone 8)

Purshia tridentata Superassociation

Note:  Aggregated to type 5240 (Alliance level) in final PI field

Associations:



Antelope Bitterbrush-Big Sagebrush-Tetradymia canescens Association



Antelope Bitterbrush-Big Sagebrush/Achnatherum hymenoides Association



Antelope Bitterbrush/Achnatherum nelsonii Association



Antelope Bitterbrush/Eriogonum umbellatum Association
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5244 – Antelope Bitterbrush Superassociation

A mapping class depicting a number of semi arid open shrublands dominated by antelope bitterbrush.  The common co-dominant is big sagebrush with other species often present.




The “near-desert” expression of this alliance was observed during the field reconnaissance generally east of the major canyons leading into the main range from US395.  It is the hottest and driest community on the east side, occurring generally in areas receiving less than 15 inches of precipitation annually, with a growing season approaching 100 days.

Taxa – Moderately dense stands of tall Big Sagebrush and Antelope Bitterbrush in relative densities that vary considerably.  Both species must contain at least 30% relative cover.  Desert Peach or Tetradymia Canescens is generally an indicator species at the lowest elevations.  Great Basin Wild Rye usually occurs within the
 mapping unit as an extremely sparse to sparse herbaceous cover.

Microclimate – Dry semiarid moisture regimes (driest in the environs) 

Elevation – Generally below 8000 feet, Zone 8

Soil – Sandy, well drained

Aspect – Variable

Shape – Trending convex

Slope Position – Alluvial side slopes and lowest hillsides

Steepness – 

Geology – Often on morainal depositional non-consolidated rock

Hydrology –Well drained

Fire – 

Frequency – Common and widespread below 8000 feet

Note, the following similar map units can be confused with this type:

· Antelope Bitterbrush-Big Sagebrush-Snowberry Association (5243) – generally occurs on more mesic slopes on adjacent concavities, and has a somewhat brighter IR signature.

· Big Sagebrush Alliance (5160) - often contains Antelope Bitterbrush in relative densities generally below 10% cover.  This density break can be difficult to determine, especially where Antelope Bitterbrush occurs primarily as small individual plants, making it hard to distinguish at times from Big Sagebrush

Key Photo Signature Notes:  Not possible to separate out from type 5243 on a fine scale resolution.  Generally the signature shows a shrub cover a bit more open and less diverse than the higher elevation 5243.

5250
=
(Silver Lupine)/Brome spp. Shrubland Mapping Unit (Zone 1) 
(Lupinus albifrons)/Bromus spp. Shrubland Mapping unit

	
[image: image138.png]



5250 = (Silver Lupine)/Brome spp. Shrubland Mapping Unit

Nearly impossible to separate out from bare rock or sparse herbaceous; the lupine, (upper center) at times is visible as a gray stipple pattern when stands are relatively dense.




Observed from a distance on extremely steep south-facing upper slopes in sparsely vegetated rocky environments.

Taxa – Silverbush lupine in open stands at a minimum of 5 to 10% cover as an emergent to California Annual Herbland/Grassland.

Microclimate – 

Elevation – Mainly Zone 1

Soil – Minimal

Aspect – Southerly

Shape – Neutral

Slope Position – Upper slopes

Steepness – Extremely steep

Geology – 

Hydrology – Upland

Fire – No information available.  Possibly occurs up to 10 years following disturbance including fire.

Frequency – Uncommon

Note, the following similar map units can be confused with this type:

· Unvegetated steep rocky cliffs may be inseparable from this sparsely vegetated type.

Key Photo Signature Notes:  Photo signature not well established
5260   =
Big sagebrush – (Silver Sagebrush) Shrubland Mapping Unit (Zone 8)

Artemisia tridentata – (Artemesia cana) Shrubland Mapping Unit
	
5260 – Big sagebrush – (Silver Sagebrush) Shrubland Mapping Unit
Mapped along meadow edges with minimal gradient on the eastside, depicted here with sparse sagebrush towards the left side of the image.




Although this type may be common on drier meadow edges, it was only identified during the field reconnaissance in meadows north of Conway Summit.  Several mappable examples containing silver sagebrush were noted at the edge of Upper Summers Meadow and the meadow complexes near Conway Summit.

Taxa – Silver Sagebrush and or Big Sagebrush in sparse to moderately dense stands of at least 5% cover.  Big Sagebrush may co-dominate over a fairly dense herbaceous layer usually composed of Baltic Rush and or Poa spp.

Microclimate -

Elevation – Upper portions of Zone 8

Soil –

Aspect –

Shape –

Slope Position – Meadow

Steepness – Flat

Geology –

Hydrology – Temporarily flooded or saturated

Fire – 

Frequency – Uncommon (?), restricted in size, usually confined to the perimeters of the meadow

Note, the following similar map units can be confused with this type:

· Big Sagebrush Alliance (5160) - will be difficult to differentiate.  Silver Sagebrush is often difficult to see within the dense herbaceous layer that is usually the same height.

Key Photo Signature Notes:  Map this type in meadows only to approximate the distribution of Silver Sagebrush

5280
=
Pinemat Manzanita 

Note:  Aggregated to type 5570 in final PI field

This type was originally mapped in conjunction with existing Weislander Polygons and extrapolated locally to stands with similar photo signatures.  It has subsequently been aggregated and removed from the mapping classification.  Polygons coded as 5280 can be found in the original PI field and are aggregated into type 5570 in the final PI field.

5500 – 5990 = Superalliances and Alliance-level Mapping Units

5510
=
Mountain Big Sagebrush & Timberline Sagebrush & Oceanspray & Red Mountainheather Shrubland Superalliance     (Zones 4-7)
Artemisia tridentata ssp. vaseyana & Artemisia rothrockii & Holodiscus discolor and Phyllodoce breweri Shrubland Superalliance
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5510 – Mountain Big Sagebrush & Timberline Sagebrush & Oceanspray & Red Mountainheather Shrubland Superalliance
An alpine dwarf shrub mapping unit; this example depicts sagebrush mixing with inclusions of willow and talus.


Noted on the drier fringes of Parker Meadows near Parker Pass in association with Shorthair Sedge.

Taxa – Sparse to occasional moderately dense stands of Artemisia spp. or Holodiscus spp. or ledum spp. in variable settings, from dry meadow edges to rocky outcroppings.

Microclimate - 

Elevation – Locally down to 8500 feet, more common above 9500 feet

Soil – Thin and poorly developed to rocky

Aspect – Variable

Shape – Trending convex

Slope Position – Generally mid to lower slopes

Steepness – Variable

Geology –

Hydrology – Upland

Frequency – May be fairly common but stands often are below MMU

Note, the following similar map units can be confused with this type:

· Dry Upland Meadows (7000’s) - contain less texture and no visible crowns.

· Dry sub-alpine & alpine slopes on Scree (0200’s) & Talus (0100’s) - may contain other dwarf shrub species which are indistinguishable from Artemisia spp.

· Rock Outcrops (0961) - contain little or no vegetation signatures.

· Big Sagebrush Alliance (5160) – is found at lower elevations, usually not on rocky outcroppings.

5560 = Chamise–(Buckbrush-Whiteleaf Manzanita) Shrubland Mapping Unit (Zone 1)

Adenostoma fasciculatum-(Ceanothus cuneatus- Arctostaphylos viscida) Shrubland Mapping Unit

Note:  Aggregation type including original PI Codes 5022, 5030 & 5031
A low elevation chaparral aggregation type that contains Chamise.

Taxa – Chamise dominates the shrub layer; usually as a dense cover.  Recent post fire settings tend to open the shrub canopy somewhat depending severity of the fire.  More recent burns may tend to have a higher cover of Buckbrush in the shrub layer.  Stands closer to ridgelines and spurs tend to have a higher amount of Whiteleaf Manzanita.

Microclimate –Xeric 

Elevation – Zones 1 

Aspect – Mostly south to westerly 

Shape – Convex

Slope Position – Mid to upper

Steepness – Moderate to rather steep

Geology –

Hydrology – Upland

Fire –

Frequency – Very common and extensively mapped low elevation chaparral aggregation

Note, the following similar map units can be confused with this type:

· More mesic low elevation chaparral communities dominated by Birchleaf Mountain Mahogany

· Stands where Whiteleaf Manzanita dominates adjacent to this type

Key Photo Signature Notes: It is extremely difficult to determine relative abundance of Chamise and Buckbrush (and also Chamise and Whiteleaf Manzanita) when they co-occur, so this aggregation addresses situations where this co-dominance occurs.  

5570  = Greenleaf Manzanita & Bush Chinquapin & Huckleberry Oak Shrubland Superalliance

Arctostaphylos patula & Chrysolepis sempervirens & Quercus vaccinium Shrubland Superalliance

Note:  Aggregation type including original PI Codes 5080, 5090, 5100, 5101 & 5280
A montane chaparral aggregation

Taxa – A broad aggregation of montane chaparral where any number of species (Greenleaf Manzanita, Bush Chinquapin or Huckleberry Oak) can dominate or co-dominate the shrub layer in sparse to dense settings.  Emergent conifers are usually well below 10% cover.

Microclimate –Xeric 

Elevation – Zones 4 & 7  

Aspect – Variable but less common in north trending aspects 

Shape – Convex

Slope Position – Mid to upper

Steepness – Moderate to rather steep

Geology –

Hydrology – Upland

Fire –

Frequency – Very common and extensively mapped montane chaparral aggregation

Note, the following similar map units can be confused with this type:

· Stands of montane chaparral where Ceanothus Whitethorn dominates the shrub layer

· Sparse conifer woodlands (10-20% cover) with a dense montane chaparral understory – especially common in Jeffrey Pine and Juniper types

Key Photo Signature Notes:  A highly variable signature depending on the composition, age and density of the shrub layer.  Variations in stand age (especially in recent post fire events) make it extremely difficult to determine relative species abundance on the aerial photography.  This aggregation addresses these difficulties. 

5580  =  Birchleaf Mountain Mahogany & Buckbrush & Whiteleaf Manzanita Shrubland Superalliance

Cercocarpus montanus var. glaber & Ceanothus cuneatus & Arctostaphylos viscida Shrubland Superalliance

Note:  Aggregation type including original PI Codes 5010, 5050 & 5070
A low elevation mixed mesic chaparral also found in post burn settings.  Roughly equates to Holland’s “Northern Mixed Chaparral”

Taxa – In mesic north slope settings, Birchleaf Mountain Mahogany dominates the shrub layer with varying amounts of other species, which may include California Buckeye, Chaparral Ash, Buckbrush, Interior Scrub Oak, Oregon Oak and California Redbud.  In post fire settings, Whiteleaf Manzanita (and other species including Indian Manzanita) may dominate with a component of Birchleaf Mountain Mahogany and possibly Deerbrush.

Microclimate –Submesic 

Elevation – Zones 1 and lower portions of zone 2  

Aspect – Usually trending north except in post fire settings where it is variable 

Shape – Concave except in post fire settings where it is variable

Slope Position – Mid to upper

Steepness – Moderate to rather steep

Geology –

Hydrology – Upland

Fire –

Frequency – Rare for the Yosemite environs; more extensive stands found further south in Sequoia National Park

Note, the following similar map units can be confused with this type:

· Stands low elevation chaparral where Buckbrush and Chamise dominate

· Post fire types including Deerbrush dominated stands 

Key Photo Signature Notes:  A highly variable signature depending primarily on the species composition of the stand.  Difficult to determine abundance since so many species may be an important component over such a small area.   

6000
=
Deciduous Shrubs

6010
=
Deerbrush Shrubland Alliance (Zone 2) 

Ceanothus integerrimus Shrubland Alliance
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6010 – Deerbrush Shrubland Alliance

Mapped where deerbrush is a dominant, often with other shrubs that may be difficult to identify.  This example represents a small stand that is at least 80% relative cover.




Note:  Stands of Deerbrush were observed in the more mesic concave sites in the Arch Rock Burn area, and over more extensive areas as a recovery species in the higher elevation Steamboat Burn.  A reliable signature could be construed in the burn areas only.  Additional correlations are necessary to delineate this type in Zone 3.

Taxa – Deerbrush makes up over 70% of the relative shrub cover, often mixing with other shrub species including Bitter Cherry and Manzanita species.

Microclimate - Submesic

Elevation – 3000 to 5000 feet in Zone 2

Soil – Well developed

Aspect - All

Shape – Neutral to convex

Slope Position – Mid to lower slopes

Steepness – Gentle to moderately steep

Geology – n/a

Hydrology - Upland

Fire – Dominates within 5 years of fire and until 20 years following fire.

Frequency – Fairly common (Steamboat 1990, Arch Rock 1990, Stanislaus complex 1987 fires)

Note, the following similar map units can be confused with this unit:

· Bitter Cherry Alliance (5220) yields an even redder signature, is also associated with post burn and is often adjacent to this type in small drainages.
Key Photo Signature Notes:  Nearly impossible to separate out in post burn scenarios from Bitter Cherry which occupies somewhat more mesic settings.
6012
=
Deerbrush-Whiteleaf Manzanita Shrubland Association (Zone 2)
Ceanothus integerrimus - Arctostaphylos viscida Shrubland Alliance
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6012 – Deerbrush – Whiteleaf Manzanita Shrubland Association

Post burn settings, the pinker component is the deerbrush, the orange being the manzanita.  Several dead snags emerge from the dense shrub cover.


Taxa – Deerbrush and Whiteleaf Manzanita each make up at least 20% relative cover; often in dense closed canopy stands.

Microclimate – Submesic to xeric

Elevation – 3000 to 5000 feet

Soil - 

Aspect - 

Shape - Convex

Slope Position - 

Steepness - 

Geology -

Hydrology -

Fire -

Frequency –

Note, the following similar map units can be confused with this unit:

· 6010 – Deerbrush Alliance – Post burn stands of deerbrush with a mix of other species including emergent oak may make it difficult to fit the mapping unit to the association level.

6020
=
Oregon White Oak  Shrubland Alliance (Zone 1)




Quercus garryana var. breweri Shrubland Alliance

A fairly significant stand was seen south of the Cedar Lodge on the trail about half way up the slope.  Currently there are not enough units observed of this type (if it occurs in other locations within the environs) to establish a reliable photo signature.

Taxa – Brewer’s Oak, in closed nearly pure stands

Microclimate – Mesic

Elevation – Zone 1 

Soil – Moderately well developed

Aspect – North

Shape – Convex

Slope Position – Mid slope

Steepness – Moderately steep to steep

Geology – 

Hydrology – Upland

Fire – Not much information available on this variety or type

Frequency – Rare in environs

Note, the following similar map units can be confused with this type:

· Signature not established for this type.

6110
=
Sierra Willow/Swamp Onion Seasonally Flooded Shrubland Alliance  (Zones 4 & 5)

Salix orestera/Allium validum Seasonally Flooded Shrubland Alliance
	
6110 = Sierra Willow/Swamp Onion Seasonally Flooded Shrubland Alliance

High elevation willow coming off seeps and rivulets dominates the center portion of this photo.




Examples noted in the uppermost portions of Zone 4 through most of Zone 5 in rocky areas, especially common adjacent and in conjunction with spring-fed meadows and seeps on moderately steep slopes.  Also observed along edges of alpine meadows

Taxa – Sparse to dense stands of Sierra Willow at least 2-5% absolute cover often in association with wetland meadow herbaceous vegetation such as reedgrass and seasonally flooded sedges

Microclimate – 

Elevation – Generally above 9500 feet, locally down to 9000 feet in association with other alpine vegetation which may occur on adjacent slopes

Aspect – Variable

Shape – Concave to neutral

Slope Position – Variable

Steepness – Moderate to steep, rarely level

Geology – 

Hydrology – Temporarily to seasonally flooded

Fire – 

Frequency – Very common in Zone 5 however polygons are moderate to small, often complexing with meadow and or mesic rock

Note, the following similar map units can be confused with this type:

· Mesic Rock Mapping Unit (0500) - often occurs in close association with Sierra Willow, but contains less than 2-5% willow cover, often in settings which contain extensive unbroken rock.  Sierra Willow is usually associated with small drainages on the slope and follows a more linear pattern than mesic rock.

· Whitebark Pine/Davidson Penstemon Association (3142) - stands where trees contain no emergent stems may be confused with willow.  Krummholz trees are generally darker red signature, not as bright and occupy drier settings than the willow.

· Spring-fed meadows and seeps (8000’s, 9000,s) on slopes often yield an IR signature as bright as willow, but with little or no texture noted on the photography.

Key Photo Signature Notes:  Texture is the key in mapping this type out from associated meadows with similar IR signatures although willows can be quite small making it difficult to delineate out from the adjacent meadow.

6500 – 6990
=
Superalliances and Alliance-level Mapping Units

6500 – 6516
=
Willow Mapping Units
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Meadow Willow Mapping Unit

This stand was depicts zone 2 willow in a meadow environment in the southern end of Wawona Meadows.




Mapped based on zones and major environmental criteria.  Willows are mapped in riparian, meadow and talus rocky settings.  

Zonal Willow categories have been aggregated up to 6500, 6600 or 6700 in the Final PI code
6500
=
Willow spp./Meadow Shrubland Mapping Unit (Zones 2, 3, 4, 7, & 8) 

Note: Aggregation type including original PI Codes 6503, 6505, 6507, 6510 & 6514

Generic class containing all zones where willows occur adjacent to or within meadows.

6600
=
Willow spp. Riparian Shrubland Mapping Unit (Zones 2, 3, 4, 7, & 8) 
Note: Aggregation type including original PI Codes 6502, 6504, 6508, 6511, 6513 & 6515

Generic class containing all zones where willows occur adjacent to rivulets, streams and rivers.

6700
=
Willow spp. Talus Shrubland Mapping Unit (Zones 2, 3, 4, & 7) 

Note: Aggregation type including original PI Codes 6506 & 6512

Generic class containing all zones where willows occur in talus and scree settings.

Original PI Codes for Willow Mapping Units



6502
=
Zone 8 Shrub Willow – Riparian Setting Mapping Unit



6503
=
Zone 8 Shrub Willow – Meadow Setting Mapping Unit



6504
=
Zone 7 Shrub Willow – Riparian Setting Mapping Unit



6505
=
Zone 7 Shrub Willow – Meadow Setting Mapping Unit



6506
=
Zone 7 Shrub Willow – Steep Talus Setting Mapping Unit



6507
=
Zone 3 Shrub Willow Meadow Setting Mapping Unit



6508
=
Zone 3 Shrub Willow Riparian Setting Mapping Unit 


6510
=
Zone 4 Shrub Willow Meadow Setting Mapping Unit



6511
=
Zone 4 Shrub Willow Riparian Setting Mapping Unit



6512
=
Zone 4 Shrub Willow Steep Talus Setting Mapping Unit



6513
=
Zone 2 Shrub Willow Riparian Setting Mapping Unit



6514
=
Zone 2 Shrub Willow Meadow Setting Mapping Unit



6515
=
Zone 1 Shrub Willow Riparian Setting Mapping Unit



6516
=
Zone 3 Shrub Willow Talus Setting Mapping Unit

6900 = Mesic Montane Shrubland Mapping Unit (Zones 3 & 4)
Note:  Aggregation type includes original PI Codes 5220 & 7703
A mid to high elevation mesic shrub type found in a variety of settings; often as post fire shrub communities with a sparse conifer overstory.

Taxa – Bitter Cherry often dominates but other species may locally dominate the shrub layer such as Currant or Gooseberry.   This mapping unit is used also for very recent burns where the photo interpreter cannot tell what species are regenerating in the shrub layer.

Microclimate –Submesic to mesic

Elevation – Zones 2-4  

Aspect – Variable 

Shape – Variable

Slope Position – Mid to upper

Steepness – Variable

Geology –

Hydrology – Upland

Fire –

Frequency – Mapped 

Note, the following similar map units can be confused with this type:

· Chaparral Whitethorn Regeneration – recent post fire 

· Salix in more mesic settings 

Key Photo Signature Notes:  A highly variable signature depending primarily on the species composition of the stand.  Difficult to determine abundance since so many species may be an important component in the stand varying greatly over small distances.  Wet areas and small draws may contain more Bitter Cherry.

General Note Pertaining to Herbaceous Vegetation:  A methodology for possibly mapping meadows and other herbaceous types at more detailed levels using signature codes was discussed and agreed upon at the first field reconnaissance.  Similar signature codes would hopefully yield types at the alliance, superalliance or even at times association levels based on field crews visiting enough similar types to make that correlation.

For example: Signature type A – Meadow edge – possibly temporarily flooded or saturated yielding a white signature (mature senesced tall grasslands?) occurring in Zones 1 and 2 may be either Deergrass or Agrostis Gigantea stands.

This will enable the photo interpreter to delineate at a detailed level within meadow environments without having to commit to any identification at this time.  It will also guide the field crews to narrowing their search for types that need sampling. 

7000 = Herbaceous


7120
=
Shorthair Sedge Herbaceous Alliance (Zones 4-6) 

Carex exserta Herbaceous Alliance
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7120 – Shorthair Sedge Alliance

Shown here west of Gaylor Ridge, the light to cream color signatures represent varying densities of shorthair sedge.  Wetter meadow species dominate the lower portion of the image.




Extensive stands noted on the drier margins of high elevation meadows, including the Gaylor Lakes region and Parker Meadows.

Taxa – Moderately sparse to dense stands of Shorthair Sedge often in rocky or gravelly settings or adjacent to meadows

Microclimate – 

Elevation – Above 9500 feet, Upper Zone 4, 5, and 6

Soil – Thin, often associated with gravel and rock

Aspect – Variable

Shape – Variable

Slope Position – Variable

Steepness – Nearly level to moderate

Geology – Minimal soil development from post-glacial formations

Hydrology – Temporarily saturated to upland

Fire – 

Frequency – Extensive stands in the alpine area

Note, the following similar map units can be confused with this type:

· Dry alpine meadow signatures containing species such as Sierra Ricegrass may be easily confused.

· Mesic Rock may contain small MMU’s of Shorthair Sedge complexing with other meadow and willow patches.

Key Photo Signature Notes:  Map in conjunction with wetter meadows.  Signature is variable depending on the current health of the sedge meadow.  Drier stands generally have already died back on the August photography and yield a very light signature that could be mistaken for sparse herbaceous or rock.
7260
=
California Annual Grassland/Herbland Superalliance (Zones 1 & 2)

Includes:




California Annual Grassland



California Annual Herbland
	
7260 = California Annual Grassland/Herbland Superalliance

During this time of year, this late season example is nearly devoid of IR signature.  Oaks and foothill pines are depicted toward the edges of this scene.




Observed over small areas in the lower portions of Zone 1 where tree cover was overall under (1-5%).

Taxa – Mainly non-native annual grass species (bromes, annual fescues, oats, barley) mixed with a small component of forbs (filaree, clovers) and native bunch grasses.

Microclimate – Xeric

Elevation – Lower portions of Zone 1

Soil – Well developed

Aspect – Generally south facing (in Yosemite environs)

Shape – Convex

Slope Position – Lower and mid slopes in environs

Steepness - Moderately to extremely steep

Geology – n/a

Hydrology – Upland

Fire – Establishes within 1  year of fire if not invaded by Yellow Star thistle

Frequency – Fairly common in the lowest portions of the environs however stands are overall limited in size.

Note, the following similar map units can be confused with this type:

· California Annual Herbland probably for the most part falls below the MMU.

· Sparsely vegetated cliffs also have an extremely light signature; however texture variability is higher.

Key Photo Signature Notes:  Nearly always in close proximity to stands of Blue Oak, or Interior Live Oak

7500 – 7990
=
Upland and Upland Meadow Mapping Units 
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Upland Herbaceous

An eastside example near US 395, a small temporarily flooded portion is running through the center of this scene.


7500
=
Zone 3 Upland continuous-forming graminoids

Note: Aggregated to type 7550 in final PI field

Has light photo signature.

7501
=
 Zone 1 Upland bunch-forming graminoids 

Note: Aggregated to type 7550 in final PI field

Has light photo signature.
7510
=
Zone 2 Upland continuous-forming graminoids

Note: Aggregated to type 7550 in final PI field
Has light photo signature.
7511
=
Zone 2 Upland continuous-forming graminoids

Note: Aggregated to type 7550 in final PI field

Mid elevation meadow with tall “forbs” present and has gray photo signature.
7512
=
Zone 2 Upland clonal circular-forming meadow 

Note: Aggregated to type 7550 in final PI field
Mid elevation meadow with orange-brown mottled photo signature.

7530
=
Zone 8 Upland Continuous Lower East Side 

Note: Aggregated to type 7550 in final PI field

Lower East Side light medium gray photo signature.

7540
=
Zone 4 Upland herbaceous on volcanics

7541
=
Zone 4 Upland herbaceous on non-volcanics

7550
=
Upland graminoids (Zones 2, 3, & 8) 

Note:  Aggregation type including original PI Codes 7500, 7501, 7510, 7511, 7512 & 7530

7701
=
Post-clearcut Shrub/Herbaceous Mapping Unit (Zones 1 & 2)

7702
=
Mesic Post Fire Herbaceous Mapping Unit

7703
=
Herbaceous vegetation and small crown-sprouting shrubs on xeric slopes 

Note: Aggregated to type 6900 in final PI field
8000
=
Intermittently to Seasonally Flooded Meadow 
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8000 – Intermittently to Seasonally Flooded Meadow

Several herbaceous alliances are visible in this eastside meadow.




8500 – 8990
=
Intermittently to Seasonally flooded Meadow Mapping Units

8501
=
Intermittently to Seasonally Flooded (Zone 1)

Continuous-forming graminoids, low elevation meadow with pink-red mottled photo signature.

8502
=
Intermittently to Seasonally Flooded Meadow (Zone 1)
Continuous-forming graminoids, low elevation meadow with dark red-bright red even photo signature.

8510
=
Intermittently to Seasonally Flooded Meadow (Zone 2)
Continuous-forming graminoids, mid elevation meadow with pink-red mottled photo signature.

8511
=
Intermittently to Seasonally Flooded Meadow (Zone 2)

Continuous-forming graminoids, mid elevation meadow with orange-red-orange mottled photo signature.

8512
=
Intermittently to Seasonally Flooded Meadow (Zone 2)

Graminoids (some clumping seen), mid elevation meadow with dark red mottled photo signature.
8513
=
Intermittently to Seasonally Flooded Meadow (Zone 2)
Continuous-forming graminoids, mid elevation meadow, only saturated on slope with pink-red mottled photo signature.

8514
=
Intermittently to Seasonally Flooded River Sandbar Forb  (Zones 1 & 2)

Pink-red mottled photo signature

8515
=
Intermittently to Seasonally Flooded Meadow (Zone 2)

Continuous forming graminoids, mid elevation meadow with light brown-orange-light gray photo signature.

8530
=
Intermittently to Seasonally Flooded Meadow (Zone 8)
Continuous lower east side with pink-red photo signature

8531
=
Intermittently to Seasonally Flooded Meadow (Zone 8)

Continuous lower east side with orange-brown mottled photo signature

8532
=
Intermittently to Seasonally Flooded Meadow (Zone 8)

Continuous lower east side with light 
tan to light pink photo signature 

8533
=
Intermittently to Seasonally Flooded Meadow (Zone 8)

Continuous lower east side with gray-brown photo signature

8540
=
Intermittently to Seasonally Flooded Meadow (Zone 7)

Continuous upper east side  with pink-red photo signature 

8541
=
Intermittently to Seasonally Flooded Meadow  (Zone 7)

Continuous upper east side with orange-brown mottled photo signature.

8542
=
Intermittently to Seasonally Flooded Meadow (Zone 7)

Continuous upper east side with light tan to light pink photo signature

8543
=
Intermittently to Seasonally Flooded Meadow (Zone 7)

Continuous upper east side with gray-brown photo signature

8544
=
Intermittently to Seasonally Flooded Meadow (Zone 7)

Continuous-forming graminoids upper east side with orange photo signature

8550
=
Intermittently to Seasonally Flooded Meadow (NWI j or a) (Zone 3)

Continuous with light pink to magenta signature, even, slightly mottled

8551
=
Intermittently to Seasonally Flooded Meadow (NWI c or d) (Zone 3)

Continuous with orange-brown signature, usually highly mottled

8552
=
Intermittently to Seasonally Flooded Meadow (NWI j or a) (Zone 3)

Continuous with very light tan to light gray signature, slight mottling
8555
=
Intermittently to Seasonally Flooded Meadow (NWI e) (Zone 3)

Continuous with light pink to magenta signature, even, slightly mottled 

8557
=
Intermittently to Seasonally Flooded Meadow (NWI e) (Zone 3)

Continuous with very light tan to light gray signature, slight mottling 

8558
=
Intermittently to Seasonally Flooded Meadow (NWI b) (Zone 3)

Continuous with orange-brown signature, usually highly mottled

8560
=
Intermittently to Seasonally Flooded Meadow (NWI j or a) (Zone 4)

Continuous with light pink to magenta signature, even, slightly mottled

8561
=
Intermittently to Seasonally Flooded Meadow (NWI c or d) (Zone 4)

Continuous with orange-brown, usually highly mottled signature

8562
=
Intermittently to Seasonally Flooded Meadow (NWI j or a) (Zone 4)

Continuous with very light tan to light gray, slight mottling signature 

8565
=
Intermittently to Seasonally Flooded Meadow (NWI e) (Zone 4)

Continuous with light pink to magenta, even, slightly mottled signature

8567
=
Intermittently to Seasonally Flooded Meadow (NWI e) (Zone 4)

Continuous with very light tan to light gray, slight mottling signature

8568
=
Intermittently to Seasonally Flooded Meadow (NWI b) (Zone 4)

Continuous with orange-brown, usually highly mottled signature 

8571
=
Intermittently to Seasonally Flooded Meadow (NWI c or d) (Zones 5 & 6)

Continuous with orange to brown, usually highly mottled signature
8572
=
Intermittently to Seasonally Flooded Meadow (NWI b) (Zones 5 & 6)

Continuous with orange to brown, usually highly mottled signature
9000
=
Semi-permanently to Permanently Flooded Meadow 

9030   =   Bullrush-Cattail Mapping Unit (Zone 1& 2)


Rarely mapped at YOSE.
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9000 Semi-permanently to Permanently Flooded

This example represents a seasonally flooded example of a meadow on the eastside. 


9500 – 9990
=
Semi-permanently to Permanently Flooded Meadow Mapping Units 

9501
=
Semi-permanently to Permanently Flooded Meadow (Zone 2) 

Continuous-forming graminoid, mid elevation meadow with pink even signature

9502
=
Semi-permanently to Permanently Flooded Meadow (Zone 2) 

Mid elevation meadow with orange to red-orange mottled signature 

9503
=
Semi-permanently to Permanently Flooded Meadow (Zone 2)

Mid elevation meadow, only saturated if on slope with very dark red-brown mottled signature

9510
=
Semi-permanently to Permanently Flooded Meadow (Zone 2)

Continuous-forming grassland, mid elevation meadow, only saturated if on slope with orange to orange-red mottled signature

9530
=
Semi-permanently to Permanently Flooded Meadow (Zone 8)

Continuous lower east side with pink-red signature

9531
=
Semi-permanently to Permanently Flooded Meadow (Zone 8)

Continuous lower east side with dark brown mottled signature

9540
=
Semi-permanently to Permanently Flooded Meadow (Zone 7)

Continuous upper east side with pink-red signature

9541
=
Semi-permanently to Permanently Flooded Meadow (Zone 7)

Continuous upper east side with dark brown mottled signature

9542
=
Semi-permanently to Permanently Flooded Meadow (Zone 7)

Continuous-forming graminoids, upper east side with orange signature

9550
=
Semi-permanently to Permanently Flooded Meadow (NWI f, g or h) 




(Zone 3)

Signature is
dark orange to dark brown, usually highly mottled 

9551
=
Semi-permanently to Permanently Flooded Meadow, (NWI b) (Zone 3)

Signature is dark orange to dark brown, usually highly mottled 

9552
=
Semi-permanently to Permanently Flooded Meadow (NWI f, g, or H) 




(Zone 3)

Medium gray-brown even signature 

9560
=
Semi-permanently to Permanently Flooded Meadow (NWI f, g or h) 




(Zone 4)

Signature is
dark orange to dark brown, usually highly mottled 

9561
=
Semi-permanently to Permanently Flooded Meadow (NWI b) 




(Zone 4)

Signature is dark orange to dark brown, usually highly mottled

9570
=
Semi-permanently to Permanently Flooded Meadow (Zones 5 & 6)

Signature is dark orange to dark brown, usually highly mottled

9571
=
Semi-permanently to Permanently Flooded Meadow (Zones 5 & 6)

Signature is dark orange to dark brown, usually highly mottled
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