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1. INTRODUCTION

Aerial Information Systems (AIS) was contracted by the Midpeninsula Regional Open Space District (MROSD) to create a vegetation map covering approximately 48 square miles of open space land in the La Honda Creek Watershed & vicinity.  MROSD contracted field ecologist Tamara Kan for support in the field effort and quality assurance of the final product.

The La Honda Creek Watershed study area represents four of the MROSD’s 23 preserves that range along the Santa Cruz Mountains from just south of the Crystal Springs Reservoir to the Almaden Quicksilver County Park.  The areas mapped for this study includes all or a portion of the watersheds of El Corte de Madera Creek, La Honda Creek, San Gregorio Creek and Mindego Creek.  The following MROSD Lands have been mapped for this effort:

· El Corte De Madera Open Space Preserve

· La Honda Creek Open Space Preserve

· Land Trust Areas

· Russian Ridge Open Space Preserve

· Northern Portions of Pescadero Creek County Park

· Private Lands within the Study

Land under private ownership including conservation holdings make up greater than half of the study area mapped including portions outside of the MROSD’s sphere of influence.

Areas in the general vicinity of the La Honda Study that were not part of the mapping effort include:

· Teague Hill Open Space Preserve

· Windy Hill Open Space Preserve

· Wunderlich County Park

· Thornewood Open Space Preserve


The La Honda Watershed and adjacent study areas occupy the northern portions of the MROSD lands west of Skyline Boulevard and north of the San Gregorio Watershed.  These preserves contain some of the most extensive stands of Redwood / Tanoak forests on MROSD lands.  Precipitation within portions of the study area are generally the highest within the MROSD lands, but significantly lower than areas to the south within the main block of the Santa Cruz Mountains near Big Basin Redwoods State Park.  

2. LA HONDA STUDY – REGIONAL DESCRIPTIONS

El Corte de Madera Open Space Preserve

This region lies in the northwest portion of the study and is almost entirely covered with redwood-tanoak forest. Overall elevation averages between 1500 and 2000 feet. Several areas of pure tanoak, which do not tend to follow physical environmental features such as slope or aspect are thought to be the result of past logging practices.  Higher slopes contain significant stands of Douglas-fir, and small areas of mixed Douglas-fir and redwood.  The driest exposures contain small patches of chaparral including a species of manzanita unique to that portion of the Santa Cruz Mountains.  Based on the R.F. Cushing 1971 Statewide Precipitation Map, much of this region falls within the greater than forty inch isohyet.  Combined with moisture from fog drip and suppressed summer temperatures, this region is probably effectively moister than portions of the Sierra Azul study region receiving greater than forty inches annually.

La Honda Creek Open Space Preserve

 Averaging approximately 500 feet lower than El Corte De Madera, the La Honda Preserve transitions from the redwood-tanoak forests in the northern half to an area dominated by weedy annual grasses & forbs in the south.  The preserve is bounded on the east by La Honda Road and forms the upper watershed for La Honda Creek.  East of the Preserve a non-MROSD easement area containing a high percentage of weedy disturbance exists.

Land Trust Areas West of Windy Hill Preserve

The area lying adjacent to Skyline Boulevard to the east is composed primarily of annual grasses & forbs, generally not as weedy as lower elevations to the south and west.  Upper canyons & ravines contain a mix of hardwood species with the drier margins dominated by coast live oak.  A fairly extensive stand of red alder riparian vegetation forms the southern boundary of this region.

Russian Ridge Open Space Preserve

Occupying the southeastern portion of the study area, Russian Ridge averages over 1700 feet in elevation and is in an area of somewhat less coastal influence.  Small areas of mixed hardwoods with canyon oak occur in the higher areas of the study in upper portions of draws and ridgelines, with Douglas-fir in deeper adjacent canyons.  Because of the orientation of the terrain in this region, there are no significant patches of chaparral found.

Upper San Gregorio Watershed & Pescadero Creek Park

Forming a portion of the southern boundary, this area contains an extensive stand of redwood forest that transitions into Douglas-fir further upstream.    Following the San Gregorio drainage is a sizable linear riparian zone of red alder and mixed willow.  Much of the forested watershed between this region and Russian Ridge is currently under private ownership with no easements.

Private Lands within the Study

Over three quarters of the study areas is currently under private ownership, with public lands and easements following a complex matrix generally along the eastern fringe.  Private lands generally occur below 1500 feet in elevation and contain significant land use activities, including the town of La Honda near the confluence of La Honda and San Gregorio Creeks.  Much of the remaining area contains significant patches of extremely weedy vegetation with large areas especially along drainages forested with mixed hardwoods.  Within the private holdings are found by far the most extensive riparian corridors of red alder with mixed willow.  The area is under the zone of most coastal influence, but probably has the lowest precipitation totals due to the low elevation and lack of intercepting slopes to potential fog drip.  Coyote brush is often found on slopes adjacent to mixed hardwoods.

3. COMPARISONS (LA HONDA & SIERRA AZUL)

· Precipitation Maximums actually found at Sierra Azul (west of Loma Prieta peak) (1961 USGS Mean Annual Precipitation Map).  Precipitation minimums (probably in the blue oak areas) also noted at Sierra Azul.
· Potential Evapo-Transpiration  (moisture loss) rates are probably much higher at Sierra Azul (Higher summer average temperatures & less fog drip) which tend to show greater aridity in this region despite comparable precipitation values.
· Much of the Sierra Azul study is covered with chaparral species or sparse woodland pine with chaparral understory.  La Honda shrub components however are Coyote Brush dominant.
· Overall higher average elevation of Sierra Azul and steeper side slopes generate environments where canyon oak is common in much of the region.
· Redwood, and Douglas-fir communities are confined primarily to drainage and low slope positions at Sierra Azul; ridgeline stands are common in the La Honda study.
· Riparian trees at La Honda are primarily arroyo willow and red alder; at Sierra Azul, maple, white alder and California sycamore dominate in the draws.
4. SUMMARY OF THE MAPPING EFFORT AT LA HONDA

Brief Outline:

· April 2001 – MROSD data layers delivered to AIS
· April 2001 – La Honda Scope of Work Defined
· May 2001 – Aerial Photography delivered to AIS
· May 2001 – Preliminary classification created
· June 2001 – Two-day field reconnaissance with MROSD & Regional ecologist
· June 2001 – Preliminary mapping descriptions completed
· June 2001 – Review & comments to classification by Tamara Kan
· June 2001 – Updated classification sent for review

· June 2001 – Received topographic & exotic vegetation maps (TK) from MROSD

· July – August 2001 – Photo Interpretation & Quality Control

· August 2001 – Preliminary PI linework & labels sent to Tamara Kan for Quality review

· September 2001 – Review completed and questions addressed on public lands

· October 2001 – Preliminary maps sent to MROSD for quality assurance

· November 2001 – Final maps and data sent to MROSD

5. VEGETATION MAPPING CRITERIA & METHODOLOGIES

The normal procedures in vegetation mapping include first conducting an initial field reconnaissance that establishes relationships between plant communities and bio-physical attributes. In addition, signatures (color-tone-texture combinations) on the aerial photography are keyed to their corresponding plant communities. Vegetation units are then delineated onto mylar overlays with preliminary labels assigned.  A final field verification is then conducted to substantiate the calls made in-house.  Final corrections are made; the data is rectified to a base and finally input into a geographic information system.  

Vegetation mapping at both La Honda and Sierra Azul in general followed these procedures with one major exception:

A final field verification was not conducted by AIS.  Instead, comprehensive field efforts that reviewed initial delineations and calls along with addressing questions from photo interpreters was conducted by field ecologist, Tamara Kan.

Aerial Photography

Approximately twenty six 1:24000 natural color dia-positive 9x9 aerial photographs were used in interpreting vegetation within the study.  The photography was flown in late March of 2000 following a lower than average rainfall year.  Conditions were generally in leaf off condition for most of the cold season deciduous species; little if any spring flush was noted on the broad leaf evergreen species and initial greening of the annuals was well under way.  The photography was excellent for interpreting many communities to a sub alliance level, with obvious exceptions within the herbaceous types.  Use of the DOQQ’s (re-sampled from summer photography) was instrumental in helping pull out post-bloom patches of yellow star thistle and extremely weedy ruderal units adjacent to farmlands and urban areas.

Minimum Mapping Unit – Vegetation Complexing & Inclusions

A general guideline of ½ hectare was used as a minimum polygon size for delineating a visible alliance, association or vegetation mapping unit.  Exceptions to this minimum mapping unit (MMU) are noted in the following areas:

· Native grasslands substantiated by field efforts

· Broom stands 

· Small farm ponds and associated wetlands

· Land use within the study

· Linear wetlands including alder and arroyo willow

It is important to note that small inclusions of vegetation communities that may exceed ½ hectare when ecotones and gradations are included are a normal part of any vegetation map.  The vegetation boundaries delineated on the aerial photography represent the photo interpreters estimate at defining the modal break point between two communities, whether at a detailed association level of mapping or at a more general habitat level.  When assessing the accuracy of a vegetation polygon, it is important to review the entire polygon for its accuracy, not just a small sample within that unit.  Below are several examples of what might be considered vegetation lines dividing communities representing gradual continuous ecotones:

· Douglas-fir – Mixed Hardwoods to Mixed Hardwoods

· Coyote Brush Mesic to Coyote Brush Xeric

· Annual Grasslands to Coyote Brush Open Stands

Alliance / Association / Mapping Unit Assignments

The assignment of alliance and associations to the vegetation is based on the California Native Plant Society’s Manual of California Vegetation.  In the case of both Sierra Azul & La Honda, photo interpreters and ecologists decided which communities were mappable at either an alliance or association level.  Mapping units were derived for types that could not be distinguished on the photography or that were not separable in the field because they did not fit into the current definitions of any of the alliances.  These mapping units were often noted as two or more alliances or “super alliances”  Mixed broad leaf hardwood woodland types are especially difficult to separate out.  In general, stands with a component of canyon oak were mapped above 2000 feet, stands representing a strong dominance of coast live oak were observed on upper slopes of riparian corridors especially in lower elevations.

MROSP Specific Mapping Criteria

Every effort was made to delineate invasive stands of broom, blue gum and yellow star thistle well below the MMU.  In addition, native grasslands and small farm ponds were delineated below MMU when visible on the photography, or substantiated with field efforts.  Linear wetlands that were often extremely narrow were also delineated when visible on the photography.  Small draws containing a component of arroyo willow were also mapped below MMU.

Unknown -Value Data

All polygons within the La Honda study area have been assigned a vegetation code.  

Vegetation Mapping Study Area

Every effort was made to delineate beyond the required study area boundaries into adjacent public owned lands and private in-holdings.  This was done in order to facilitate GIS analysis without gaps and to ensure a complete map without “doughnut holes” of non-mapped data.  A comprehensive administrative boundary was provided in both hard copy and digital formats to aid in placing the study area boundary.

A general flight line index was created on an 8 ½” by 11” sheet of paper to show the location of the aerial photography used in the project.  The index was used for a quick reference to photo locations and as a status tool showing work completed on various portions of the project.

Field Reconnaissance

A two-day photo interpretation field reconnaissance effort was conducted in June 2001 (see section 4).  The field crew consisted of Tamara Kan (Vegetation Ecologist), Ruthie Harari-Kremer & Matt Freeman (MROSD) and John Menke (AIS Photo Interpreter).

Prior to the field reconnaissance, several in-house preparations were performed in order to facilitate a more organized trip.  Each photo was prepared with a separate field overlay.  Registration and navigation features (roads, buildings, etc) were drafted onto the overlays.  Each photo was reviewed and field transect sites were chosen representing different signature types, geographic variables (% slope, aspect, shape of the slope, elevation), and other abiotic variables noted on the photography.  These sites were drafted onto the field overlays with notations to each site as needed.  Multiple sites were chosen to provide alternatives if one or more sites proved inaccessible.

The field crew conducted on-site investigations over the two-day period.  During the field visit, the photo interpreter worked with the field biologist and MROSD staff to identify the plant species, preliminary vegetation communities, and their photo signature throughout the study.  Field site numbers were annotated directly onto the photo field overlay, thereby correlating the field site to a specific location and photo signature.  Sites not previously identified on the aerial photos were also visited.  These sites included areas between initially selected sites, areas of noteworthy or unusual significance as determined by field ecologist, and areas the photo interpreter deemed important in transit from site to site.

Preliminary Photo Interpretation

Photo interpretation is the process of identifying map units based on their photo signature.  All land cover features have a photo signature.  These signatures are defined by the color, texture, tone and pattern they represent on the aerial photography.  By observing the context and extent of the photo signatures associated with specific vegetation types, the photo interpreter is able to identify and delineate the boundaries between plant communities or signature units.  Additional collateral sources (existing vegetation maps, supplemental photography, soil data, etc.) can be of great utility to the photo interpreter.  Understanding the relationship between the vegetation and the context in which they appear is useful in the interpretation process.  Familiarity with regional differences also aids interpretation by establishing a context for a specific area.

A total of 26 aerial photographs were needed to provide full photo coverage of the study area. Because of steep terrain and difficulty in photo parallax, it was determined that interpretation would be done on every photograph, using the center of the photo where distortion is less.

Each photo was prepared with a 9” x 9” frosted mylar overlay for the photo signature delineations.  Photo overlays were then pin-registered to the photos; project labels were affixed to each overlay identifying the photo number, status of work (Initial PI, QC), and photo interpreters responsible for that task.  Study area boundaries were drafted onto each photo overlay, defining the area within the photograph to be interpreted.  The study area boundaries were edge matched to adjacent photos to ensure full coverage.

Using a mirror stereoscope, with a 3X0 lens, photo signature units were delineated onto the mylar overlays.  These initial photo delineations were based on a number of signature characteristics including color, tone, texture, relative height and density.  The signature units were then edge matched to the adjoining photo before it was to be interpreted.

Photo interpretation did not begin until the initial field reconnaissance visit.    Photo interpreters must use the reconnaissance trip as a tool to train on the signatures that are pertinent either to the special interests of the MROSP, or to differentiating the communities and alliances.  Without this fundamental knowledge, photo interpreters will either miss what is suppose to be a meaningful distinction between two communities, or delineate areas which may be of no significant ecological interest, but may yield a difference in signature on the photos.  One obvious example is a signature difference reflecting the varying health (greenness) of vegetation within the same community.
Ground Truthing and Quality Control

Ground truthing efforts were conducted by Tamara Kan and later by Matt Freeman. Feedback in the form of hard copy notes taken on overlays of the aerial photography replaced the normal verification efforts used in the mapping procedures.

General comments regarding the linework and labels are noted below:

· Clarification was needed in delineating the boundaries between Douglas-fir – mixed hardwood stands and stands coded as mixed hardwoods with isolated Douglas-fir.  It was noted in the classification descriptions that stands with under 5-10% relative cover of conifers would be put into the mixed hardwood formation.

· Polygons depicting weedy ruderal herbaceous vegetation were actually separating out areas that were extremely weedy & forb like from less weedy annual grasslands.  Clarifications in the classification descriptions were updated.  Summer DOQQ’s assisted in honing in on these extremely weedy patches along with stands of yellow star thistle.

· Several stands of coyote brush with a poison oak component were mapped out as coyote brush.  These and similar polygons were reviewed and updated resulting in a decrease of pure stands of coyote brush.

· Photo signatures representing Harding grass were not extrapolated beyond several areas that were visited in the field.  This type, in addition to native grassland patches will be substantiated by subsequent field visits only.  PI signatures have not been reliably tied to these types.

After the quality control effort, AIS proceeded with the final revisions to the photo interpretation linework and labels.  Other polygons with similar signatures that may have needed changing were also reviewed based on QC notes.  Photos were also checked for completeness, consistency, and adherence to the mapping criteria and guidelines.

6. DATA CONVERSION PROCEDURES

Converting the vegetation delineations to a digital format involved several steps that fall within four main procedures:

· 1)  MONO Digitizing – Stereo Digitizing (MDSD)

Control Points – Points which could be identified both on the DOQQ imagery and the aerial photography were identified and input into an Arc Info point coverage.

MDSD Data Capture – MDSD software used to capture the vegetation linework automatically georeferences the data into real world coordinates.  By using the control points generated in the previous step each photo is registered to the DOQQ.  Once each photo has been georeferenced the lines were then digitized.  The digitized lines were stored in an MDSD outfile format which Arc Info can read.  These outfiles were then converted to a coverage using Arc Info.

· 2)  Coverage Editing & Line Refinement 
Line Cleanup – Coverage linework was checked for open polygons, registration, and any spatial edgematch problems between photos.  The linework was compared to the DOQQ and adjusted where necessary.  Registration quality depended on the accuracy, quantity, and distribution of control points found.  In extreme cases where the registration was drastically off more control points were found and the linework was redigitized into MDSD. 

Line Refinement – Spatial refinement to approximately 1:4000 was performed in an ARC Edit session using various user-defined tools.  Lines depicting boundaries representing minimal ecotones (for example – land use interface, water bodies, life-form interface) were refined even closer.

Once the linework passed the acceptance standard, all polygons were closed off to create topology.  This included creating a pseudo boundary by connecting dangling arcs at the edge of the photos.

· 3)  Polygon Attribution
Attribution – After the polygon coverage was created, each polygon was assigned a unique sequence number.  Plots are then made containing the linework and the unique sequence numbers.  The codes from the photos are transferred to the plots for each polygon.  Each polygon’s sequence number and code were entered into an Excel database file.  These plots were also used to check the quality of the digitizing.  The plots were inspected for any missing and/or extra arcs.  Any changes that were identified were noted on the plot for later correction to the database.  After all codes had been entered the excel file was exported to an Info table.

Joining Spatial and Attribute Data – Using the unique sequence number that was found in both the polygon coverage and the coding table, the two components were joined together to create the Polygon Attribute Table.
· 4)  Quality Assurance of the Manuscript Map 
The final manuscript map underwent a quality assurance review.  The coverage was reviewed online for line placement and code accuracy and overall consistency.  Hard copy plots were generated to check primarily for coding accuracy and consistency across various environmental landscapes.

PRELIMINARY DATA DICTIONARY – La Honda

Data Format Outline:
Variable Structure:

Coverage Related Variables:

Area

4
12
F

Perimeter

8
12 
F

Lahonda#

4
  5
B

Lahonda-id
4
  5
B

Seqno

4
  7
B

Veg

4
  5
B

Density

4
  7
B

Vegtext

70
70
C



Defined variable:


Data Dictionary: (Defined by the User)


Veg:  Defines the Vegetation Code (Alliance-Association-Mapping Unit)


Note:  See the classification for numeric values.

Density:  Defines the density of the life form of the mapped alliance/mapping unit category

Vegtext:  Defines the species in textual format for the polygon


File Specifications:

· ARC Info Coverage Format

· Shape File


Coordinate System:  NAD27 UTM projection – Meters

La HONDA VEGETATION CLASSIFICATION (Mapping Short Form)

Classification of Vegetation Types (CNPS Series Level) 

La Honda Open Space & Vicinity

CLASS


Formation



Series – (Code ending in a zero)



Association – Mapping Units (Code ending in 1-9)

1000 – FORESTS


1100 – Temperate Broadleaf Sclerophyll Evergreen Forests 

1101 – (Mh-L) - Lower Elevation Mixed Broadleaf Hardwoods (California Bay, Tanoak, Madrone, Coast Live Oak) Mapping Unit 

1102 – (Mh-H) - Higher Elevation Mixed Broadleaf Hardwoods (California Bay, Tanoak, Madrone,- Coast Live Oak - Canyon Live Oak) Mapping Unit 



1140 – (LiDe) - Tanoak  Series


1150 – (Eusp) - Eucalyptus Series


1200 – Temperate Needleleaf Evergreen Forests



1201 – (Pisp) – Planted Stands of Pine



1210 – (SeSe) - Redwood Series



1211 – (SeSe-LiDe) – Redwood / Tanoak Association



1220 – (PsMe) - Douglas-fir Series



1221 – PsMe-Mh) – Douglas-fir - / Mixed Hardwoods Mapping Unit 

1223 – (PsMe-SeSe) - Douglas-fir – Coast Redwood Association 

1300 – Temporarily Flooded Cold Season Deciduous Forests



1330 – (SaLa) – Mixed Willow (Arroyo willow identified as component)



1340 –(AlRu) - Red Alder Series


1400 – Cold Season Deciduous Forests
2000 – WOODLANDS

2100 – Xeric Sclerophyll Evergreen Woodlands



2110 – (QuAg) - Coast Live Oak Series


2200 – Cold Season Deciduous Woodlands



2220 – (AeCa) California Buckeye Series

2300 – Temporarily Flooded Cold Season Deciduous Woodlands

3000 – SHRUBLANDS


3100 – Temperate Broadleaf Sclerophyll Evergreen Shrublands

3101 – (Mch) - Hemi-sclerophyllous Mixed Chaparral (Manzanita spp. – Chamise – Blue-blossom – Coffeeberry – Toyon – Coyote Bush)

3200– Temperate Microphyllous Evergreen Shrubland



3210 – (Br) - Broom Series



3220 – (BaPi) - Coyote Brush Series

3221 – (BaPi-M) - Coyote Brush Mesic Stands (Coyote Brush – Ocean Spray – Rubus spp. – Poison Oak)



3222 – (BaPi-X) - Coyote Brush Xeric Stands (Coyote Brush – California Sagebrush – Mimulus spp.)



3223 – (BaPi-O) - Coyote Brush Opan Stands (Coyote Brush / California Annual Grasslands)


3300 – Temperate Xeric Mixed Drought-Deciduous Evergreen Shrubland


3400 – Temperate Broadleaf Cold Season Deciduous Shrubland



3410 – (ToDi) - Poison Oak Series

4000 – HERBACEOUS 


4100 – Saturated Temperate Perennial Graminoids



4110  - (Tysp) - Cattail Series


4200 – Seasonally or Temporarily Flooded Graminoids



4210 – (CaJu) - Sedge – Juncus Meadow Mapping Unit


4300 – Tall Temperate Annual Graminoids



4310 – (Cag) - California Annual Grasslands Series – (Includes Rangeland & Pastureland)



4330 – (CeSo) - Yellow Star-thistle Series (May include other thistle species)


4400 – Tall Temperate Perennial Graminoids



4401 – (Wr) - Weedy Ruderal (Harding Grass – Velvet Grass – Thistle spp.)



4410 – (Hg) - Harding Grass Series



4420 – (HoBr) – Meadow Barley Series

9000 – LAND USE / UNVEGETATED


9200 – Agriculture








9300 – Built-up / Urban Disturbance .

9400 – Sparsely Vegetated or Unvegetated Areas

9410 – Landslides 

9420 – Cliffs – Rock Outcrops

9500 – Vegetation Restoration Sites

9810 – Reservoirs

9820 – Small Ephemeral Ponds

COVER CLASS DENSITY VALUES

1 = >60%

2 = 40-60%

3 = 25-40%

4 = 10-25%

5 = 2-10%
DATA SETS USED

Invasive Species Map – Tamara Kan

Digital Elevation Models - USGS

30 Meter Derived from USGS 7.5 Minute Quadrangle Maps

Digital Ortho-photo Quarter Quad Images - USGS

Scanned from summer aerial photography at 1:40000

Natural Color Stereo-paired Aerial Photography – WAC Inc.

1:24000 60% overlap March 22, 2000

Land Ownership Data Set - MROSD

ARC Info Coverage Format

Description of Vegetation Types (CNPS Series Level) 

La Honda Open Space & Vicinity

CLASS


Formation



Series – (Code ending in a zero)



Association – Mapping Units (Code ending in 1-9)

1000 – FORESTS


1100 – Temperate Broadleaf Sclerophyll Evergreen Forests 

1101 – (Mh-L) - Lower Elevation Mixed Broadleaf Hardwoods (California Bay, Tanbark Oak, Madrone, Coast Live Oak) Mapping Unit 

General Description: Common and extensive below 2000 feet throughout the study area.  Found in a variety of environments with a wide variation in hardwood species.  Generally, stands containing a dominance of Coast Live Oak are found at higher elevations and on the drier fringes of the Douglas-fir / Mixed Hardwood Series.  Stands become less diverse at lower elevations closer to the coast where California Bay becomes a strong component to the canopy.  Stands containing California Bay with Tanbark Oak tend to be associated with larger areas of conifer at slightly higher elevations.  This type may contain a small component of Big-leaf Maple and often contains emergent Douglas-fir in the canopy under 10% relative cover.  Canopy density is generally over 60%, but locally open in disturbed settings.

1102 – (Mh-H) - Higher Elevation Mixed Broadleaf Hardwoods (California Bay, Tanbark Oak, Madrone, Coast Live Oak, Canyon Oak) Mapping Unit 

General Description: Rare within the region, limited to areas above 2000 feet where Canyon Oak becomes a component in the canopy with at least 10% relative cover.  Emergent Douglas-fir is common but has generally less than 10% relative cover.  Good examples exist on the Russian Ridge Preserve (Ancient Oaks Trail) where Canyon Oak is a strong dominant in the canopy layer.  Canopy density is generally closed.



1140 – (LiDe) - Tanbark Oak Series

General Description: Uncommon and local, generally limited to the northern portion of the study within stands of Coast Redwood.  Possibly related to logging, this type is strongly dominated by Tanbark Oak, often forming a relative cover over 90%.  Patches of pure Tanbark Oak within Coast Redwood generally do not follow topographic variables such as slope steepness or aspect.  Several good patches are found in El Corte de Madera Creek Preserve.


1150 – (Eusp) - Eucalyptus Series

General Description: Small stands exist throughout the study.  This series is commonly found adjacent to urban areas and roadsides.  Stands rarely exceed one acre in size; many are too small to delineate and should be handled through point features.  Stands adjacent to homes are normally included in the urban disturbance category (9300).  May have Acacia spp. as a component to the canopy.  Some stands include saplings that cannot be detected on the aerial photography but indicate that this non-native tree is invasive.


1200 – Temperate Needleleaf Evergreen Forests



1201 – (Pisp) - Planted Stands of Pine

General Description: Several sites were noted in field reconnaissance.  May include Monterey Pine, Bishop Pine, or other pine species introduced from the old world.  There are no pine species native to the study area.



1210 – (SeSe) - Coast Redwood Series

General Description: Common in mid and lower elevation riparian settings.  A large stand occurs at the southern boundary of the study area along Alpine Creek and upper San Gregorio Creek.  Extensive stands of Coast Redwood often mix with Tanbark Oak and are generally mapped as a Coast Redwood / Tanbark Oak Association.  Coast Redwood Series is mapped where Coast Redwood makes up at least 80-90% of the conifer canopy.  Hardwoods such as California Bay, Tanbark Oak and Madrone often form a minor component of the understory containing up to 10% relative cover of the tree canopy.  Found in more mesic settings than Douglas-fir types and Coast Redwood/Tanbark Oak Association.  Hardwood associate species generally increase towards the edges of the stands.



1211 – (SeSe-LiDe) - Coast Redwood / Tanbark Oak Association

General Description: Extensive in the El Corte de Madera Creek Preserve.  This is the most extensive forest type within the study, found on all slope positions in the northern portion of the study.   It occurs in dryer sites than Coast Redwood Series, but wetter sites than Douglas-fir types.  Coast Redwood is the dominant conifer containing at least 80-90% of the relative conifer cover.  Tanbark Oak is generally a sparse and irregular understory tree, but is more common in areas that have been disturbed by fire or logging.



1220 – (PsMe) - Douglas-fir Series

General Description: Pure stands of Douglas-fir are uncommon in the study area.  Douglas-fir is usually mixed with hardwood species.  Mapped where Douglas-fir forms over 90% of the Canopy layer, some hardwoods may occur in the understory.



1221 – (PsMe-Mh) - Douglas-fir / Mixed Hardwoods Mapping Unit 

General Description: Common throughout the region except in the southwestern portion of the study, stands vary in size from small patches to extensive forests in drainages generally above Coast Redwood types.  Associated hardwoods species vary, with Coast Live Oak found in the driest sites, and Tanbark Oak, Madrone and California Bay occurring in the more mesic settings.  Higher elevations may contain Canyon Oak.  Stands are generally closed with absolute crown cover exceeding 80% in all but the driest stands.  Mapped where Douglas-fir makes up at least 80% of the relative conifer canopy cover and hardwoods make up at least 10-20% of the overall tree canopy.  When Douglas-fir falls below a 10-20% conifer component to associated hardwoods, it is mapped as 1101 or 1102.

1223 – (PsMe-SeSe) - Douglas-fir – Coast Redwood Association 

General Description: Occurs mainly in El Corte de Madera Creek Preserve in dryer sites than pure stands of Coast Redwood.  These two conifers do not mix over extensive areas.  Mapped where both conifers contains at least 10-20% relative canopy cover.  Hardwoods are common in the understory, but rare as an associate canopy tree, generally under 10% relative cover.

1300 – Temporarily Flooded Cold Season Deciduous Forests



1330 – (SaLa) - Mixed Willow (Arroyo willow)

General Description: Common in riparian settings, which are at least temporarily flooded.  Arroyo Willow is the most common willow species in the study area.  Other willow species may be present.  Usually occurs in upper drainages that feed into larger creeks containing riparian tree species such as Red Alder.  Box Elder, Elderberry, Red Alder and Big-leaf Maple, with less than 10% cover, may be a minor component of Willow drainages.



1340 – (AlRu) - Red Alder Series

General Description: Fairly commonly associated with major perennial streams such as Alpine or La Honda Creeks.  Stand cover is generally closed, but may be broken by areas not containing alder.  Common associates include Big Leaf Maple, Box Elder and Willow.  The Red Alder Series is often interrupted by non-deciduous species, especially in areas where Coast Redwood is dominant in the surrounding vegetation.

2000 – WOODLANDS

2100 – Xeric Sclerophyll Evergreen Woodlands



2110 – (QuAg) - Coast Live Oak Series

General Description: Infrequent as a series level type, stands of Coast Live Oak (mapped where it occurs over 80% relative canopy cover) are found in relatively dry canyons and side slopes at the lowest elevations, especially in the southwestern portion of the study.  Most oaks in the study are associated with other hardwoods in a variety of environments.


2200 – Cold Season Deciduous Woodlands



2220 – (AeCa) California Buckeye Series

General Description: Uncommon as mappable stands, generally noted on steep north-facing slopes.  Poison Oak and Coyote Brush are common understory shrubs.    


2300 – Temporarily Flooded Cold Season Deciduous Woodlands

3000 – SHRUBLANDS


3100 – Temperate Broadleaf Sclerophyll Evergreen Shrublands

3101 – (Mch) - Hemi-sclerophyllous Mixed Chaparral (Manzanita – Chamise – Blue-blossom – Coffeeberry – Toyon – Coyote Bush)

General Description: Most of the study is too near the coast to support extensive stands of chaparral. Hemi-sclerophyllous Mixed Chaparral occurs on dry south-facing slopes generally above 1000 feet.  Mapped where chaparral species make up at least 25% of the relative cover of shrubs.  Stands may have a significant component of Coyote Brush generally not exceeding 50% relative cover.  Driest sites may include a significant component of Chamise.


3200– Temperate Microphyllous Evergreen Shrubland



3210 – (Br) - Broom Series

General Description: Broom is fairly common, however, stands are generally limited in size, and often below the MMU (minimum mapping unit).  Broom species may form a co-dominant with coyote brush.  Largest patches are generally near roadside cuts and urban areas.  Mapped where visible on the aerial photography and extensive enough to form polygons of at least 1/8 of a hectare.  Smaller stands should be addressed as point features. French Broom is the most common Broom species, though Scotch Broom and Spanish Broom also occur in the study area.



3220 – (BaPi) - Coyote Brush Series

General Description: Mapped where Coyote Brush forms nearly pure stands with little or no associate shrub species.  Within the study, coyote brush generally mixes with other shrubs such as California Sagebrush in xeric sites and Poison Oak in mesic sites.  As pure stands, it is uncommon and restricted in size.  

3221 – (BaPi-M) - Coyote Brush Mesic Stands (Coyote Brush – Poison Oak – Ocean Spray – Blackberry)

General Description: By far the most common type of shrubland.  Poison Oak and Coyote Brush are frequently co-dominant in the shrub layer.  Found in moist ravines and north-facing slopes, often upslope from type 1221 (Douglas-fir – Mixed Hardwoods) or in moist upper ravines within the grasslands.  Mapped where mesic shrubs (Poison Oak, Blackberry, Ocean Spray) make up at least 10-20% of the relative canopy cover.

3222 – (BaPi-X) - Coyote Brush Xeric Stands (Coyote Brush – California Sagebrush – Bush Monkeyflower.)

General Description: Less common and extensive than the mesic counterpart; mapped on steep south-facing slopes at lower elevations where California Sagebrush and Bush Monkeyflower make up at least 10-20% of the relative canopy cover.  Good examples occur in the southwestern corner of the study on steep slopes north of San Gregorio Creek.



3223 – (BaPi-O) - Coyote Brush Open Stands (Coyote Brush / California Annual Grasslands)

General Description: Fairly common in disturbed settings where Coyote Brush forms at least a 5-10% visible canopy emerging from annual grasses and forbs.  


3400 – Temperate Broadleaf Cold Season Deciduous Shrubland



3410 – (ToDi) - Poison Oak Series

General Description: Common but only in small patches.  Pure stands of Poison Oak are found in mesic settings within stands of Coyote Brush or adjacent to California Buckeye.  Most patches are below MMU, but several good size patches are mapped in the higher elevations in the southeastern portion of the study area.  Mapped where Poison Oak forms a canopy component of at least 80%.

4000 – HERBACEOUS 


4200 – Seasonally or Temporarily Flooded Graminoids



4210 – (CaJu) - Sedge – Juncus Meadow Mapping Unit

Dominated by sedges (Carex spp.) and/or rushes (Juncus spp.).  No sites were accessible for ground-truthing.


4300 – Tall Temperate Annual Graminoids



4310 – (Cag) - California Annual Grasslands Series – (Includes Rangeland & Pastureland)

General Description: Common and extensive throughout the region, the largest grasslands occur along Skyline Blvd. and the southwestern portion of the study area.  Non-native annual grasses largely dominate these grasslands, small stands of native grasses may be present.  Nearly all the grasslands are disturbed and contain large patches of non-native forbs.



4330 – (Yst) - Yellow Starthistle Series (May include other thistle species)

General Description: Detectable on aerial photos where Yellow Starthistle forms dense patches generally greater than ¼ of a hectare. Yellow Starthistle stands of less than 75% cover were usually not detectable on the aerial photos.  Use of the DOQQ summer photography was helpful in further delineating stands.  Yellow Starthistle gives off a blue signature within the overall brownish signature of adjacent dry grasses.  


4400 – Tall Temperate Perennial Graminoids



4401 – (Wr) - Weedy Ruderal (Harding Grass – Velvet Grass – Thistle spp. etc.)

General Description: Mapped using both the aerial photography and summer DOQQ images in highly disturbed mesic settings where non-native forbs and/or invasive perennial grasses dominate the herbaceous layer.  Dominant species include Harding Grass, Velvet Grass, Italian Thistle, Yellow starthistle, Bullthistle, Milk Thistle, Hirschfeldia, Poison Hemlock, etc.



4410 – (PhAq) - Harding Grass Series

General Description: Mapped with the aid of fieldwork, stands are generally nearly pure Harding Grass.  Some good examples noted just west of Skyline Blvd. near Windy Hill Preserve and on Russian Ridge Preserve.



4420 – (HoBr) – Meadow Barley Series

General Description: Not detectable on aerial photos.  Field reconnaissance located one example of this native perennial grassland type just off Skyline Blvd. near Page Mill parking lot on Russian Ridge Preserve.  

9000 – LAND USE / UNVEGETATED


9200 – Agriculture








9300 – Built-up / Urban Disturbance 

9400 – Sparsely Vegetated or Unvegetated Areas

9410 – Landslides 

9420 – Cliffs – Rock Outcrops

9500 – Vegetation Restoration Sites

9810 – Reservoirs

9820 – Small Ephemeral Ponds

COVER CLASS DENSITY VALUES (Density of Series Life-form …Tree-Shrub-Herb.)

1 = >60%

2 = 40-60%

3 = 25-40%

4 = 10-25%

5 = 2-10%

SPECIES MENTIONED IN TEXT

Arroyo Willow


Salix lasiolepis
Big-leaf Maple


Acer macrophyllum
Bishop Pine



Pinus muricata
Blackberry



Rubus spp.

Blue-blossom


Ceanothus thyrsiflorus
Boxelder



Acer negundo var. californicum




Bull thistle



Cirsium vulgare
Bush Monkeyflower

Mimulus aurantiacus
California Bay


Umbellularia californica
California Buckeye

Aesculus californica
California Sagebrush
Artemesia californica




Canyon Oak


Quercus chrysolepis
Chamise



Adenostoma fasciculatum
Coast Live Oak


Quercus agrifolia



Coast Redwood


Sequoia sempervirens
Coffeeberry



Rhamnus californica
Coyote Brush


Baccharis pilularis
Douglas-fir



Pseudotsuga menzeisii
Elderberry



Sambucus sp.

Eucalyptus (Blue Gum)
Eucalyptus globulus
French Broom


Genista monspessulana
Harding Grass


Phalaris aquatica
Hirschfeldia



Hirschfeldia incana
Italian thistle


Carduus pycnocephalus
Madrone



Arbutus menziesii
Meadow Barley


Hordeum brachyantherum
Milk Thistle



Silybum marianum
Monterey Pine
 

Pinus radiata
Ocean Spray


Holodiscus discolor
Poison Hemlock

Conium maculatum
Poison Oak



Toxicodendron diversiloba
Red Alder



Alnus rubra
Scotch Broom


Cytisus scoparius
Spanish Broom


Spartium junceum
Tanbark Oak


Lithocarpus densiflorus
Toyon




Heteromeles arbutifolia
Velvet Grass


Holcus lanatus
Yellow Starthistle

Centaurea solstitialis 
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