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6      EXISTING ENVIRONMENTAL CONDITIONS  
WITHIN OPEN SPACE PRESERVES 

MCOSD’s 34 preserves range in size from eight acres to more than 1,600 acres. They protect a great 
diversity of habitats, ranging from the San Francisco Bay salt marshes on the east of the Marin 
peninsula to valley oak rangelands on Mount Burdell. They also protect outstanding examples of 
northern California’s natural vegetation communities, including oak-bay woodlands, savannas, 
grasslands, and wetlands. Redwood forests above San Geronimo Valley funnel precipitation to 
salmon-bearing creeks, and the coastal wetlands of Bolinas Lagoon nurture fish, which in turn 
support shorebirds and migratory waterfowl. 

Additionally, the preserves encompass a variety of micro-climates, elevations, surface- and 
groundwater features, and trail and road facilities and conditions.  Each of the 34 preserves drains to 
unique stream, estuarine, or bay systems, and resides in one or more watersheds. 

Further, the preserves are surrounded by private, institutional, and public lands.  Surrounding land 
uses can both constrain and encourage recreational uses, including road and trail development and 
management, within preserves. 

The key characteristics of each preserve or region are discussed in the following sections and 
detailed in tables for each of these topical areas: biological resources, water resources and hydrology, 
and land use. These tables present a summary of the best available data, as it is not possible to 
capture detailed characteristics for the thousands of acres of MCOSD lands in even several tables. 
MCOSD will continue to collect information, and to expand and fill gaps in its databases in order to 
refine future road and trail management actions (see Road and Trail Management Action Evaluation 
Program in Chapter 9).  

6.1  Biological Resources and Sensit ive Habitats 

The following section discusses the biological resources and sensitive habitats that exist within 
Marin County, and specifically within the preserves managed by the MCOSD.  Regulations adopted 
by other agencies with respect to such resources that may influence the MCOSD’S management of 
roads and trails are set forth in Appendix A of this RTMP. 

Marin County plays host to a varied landscape supporting wide-ranging habitats and vegetation 
communities.  The County’s complex geology and soils combine with several microclimates to 
create a rich tapestry of unique vegetation communities, endemic plant species, and rare wildlife, 
while also supporting habitats common throughout coastal California. Table 6-1 highlights existing 
biological resources including known sensitive species for each preserve in addition to key aspects of 
the preserves that affect their management. 

Special-status plant and wildlife species and sensitive plant communities are typically found clustered 
in areas with unusual geology, soils, aspects, elevations, or combinations of these attributes, 
conditions that have contributed to the evolution of these unique species. For example, the portion 
of Mount Tamalpais that receives a marine influence (in the form of summer fog) contains maritime 
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chaparral, a type of chaparral that is associated with several special-status plant species. Likewise, 
areas with serpentine soils support unique serpentine grasslands and serpentine chaparral, both 
vegetation types that are strongly correlated with special-status species.  

Several preserves are important links in regional habitat corridors. For example, Blithedale Summit 
and the southern complex of preserves adjoin GGNRA, Point Reyes National Seashore, MMWD, 
and California State Park lands to provide a linkage between the waters of San Francisco Bay and 
the Pacific Ocean. Mount Burdell and the northern complex of preserves serve to link San Pablo 
Bay with lands of west Marin and beyond. Figure 5-1 in Chapter 5 of this document shows the 
location of the MCOSD preserves with respect to other protected public lands within Marin County. 

The preserves are characterized as having high biodiversity (Howell et al. 2007; Howell 1986). The 
full taxonomic richness of MCOSD lands is not well understood at this time, so many more species 
of wildlife, lichens, mosses, fungi, and insects are likely to occur than are currently known to occur 
on the MCOSD preserves. (More complete surveys conducted on MMWD lands have identified 
more than 900 species of vascular plants and at least 400 species of vertebrates; MMWD 2009a).  

The MCOSD preserves contain forest, woodland, shrubland, grassland, wetland, and marsh habitats 
made up of 107 documented vegetation alliances/associations.  These vegetation alliances have in 
turn been grouped into four vegetation management zones, based on their sensitivity and biological 
integrity: Legacy Zone, Restoration Zone, Enhancement Zone, and Urban Interface and Highly 
Disturbed Zone. The MCOSD Vegetation Management Plan describes these zones in more detail. 
Figures 6-1a through 6-1f show the distribution of the zones in each of the preserves by region. 

Forested communities occur most frequently in the moister, north- and east-facing slopes and 
canyons throughout Marin. California bay and oak woodlands are known throughout the Marin hills, 
while bishop pine, shore pine, and coast redwood forests line the canyons and coastal bluffs.  These 
forests and woodlands contribute to riparian cover, and cool streams for salmon and steelhead.  
Serpentine, sandstone, and granite geology contribute to unique scrubs and chaparrals at Point Reyes 
and Mount Tamalpais, which support numerous endemic and rare plant species. 

Herbaceous communities are also common throughout the MCOSD preserves.  Grasslands and 
coastal prairies composed of native bunch grasses and spring wildflowers blanket the hills and 
coastal terrace, while extensive salt marshes dominated by tules, cattails, rushes and pickleweed/salt 
grass ecosystems buffer the shoreline of San Pablo Bay, Richardson Bay, and Bolinas Lagoon.  
Marsh ecosystems provide cover and forage for fishes, shorebirds, and migratory waterfowl, while 
providing essential water quality functions.  

Marin County supports 171 rare plants including 17 known from nowhere else in the world; 51 of 
these are documented from MCOSD lands (Calflora 2012; Howell et al. 2007).  Marin western flax 
(Hesperolinon congestum), Tiburon paintbrush (Castilleja affinis ssp. neglecta), and Tiburon buckwheat 
(Eriogonum luteolum var. caninum) are serpentine endemics that are closely associated with Tiburon 
mariposa lily (Calochortus tiburonensis), a species known only to occur on serpentine grasslands in 
MCOSD’s Ring Mountain Preserve. 

Diverse vegetation communities and open space contribute to high quality wildlife habitat within the 
MCOSD preserves.  Eleven special-status wildlife species have been documented from MCOSD 
lands.  Northern spotted owl (Strix occidentalis caurina) are found within dense, old-growth forests, 
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while shaded streams buffered from erosion by natural vegetation within preserves provide habitat 
for salmonids, such as steelhead (Onchorhynchus mykiss irideus) and chinook salmon (Oncorhynchus 
tshawytscha).  Figures 6-1a through 6-1f show the distribution of streams throughout the preserves by 
region, in addition to the presence of anadramous fish and barriers to their upstream passage. 
Perennial wetlands and open waters provide breeding habitat for the endangered California red-
legged frog (Rana draytonii), while California clapper rail (Rallus longirostris obsoletus), California black 
rail (Laterallus jamaicensis), and salt marsh harvest mouse (Reithrodontomys raviventris halicoetes) occupy 
marshes in Bolinas and San Pablo Bay.  
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Table 6-1 Biological Resources Within Open Space Preserves 

Preserve Name Sensitive Natural Resources Known Special-Status and Locally Rare Species Management Challenges 

Notes:  
 

Global rarity rankings from 
Natureserve 2009. 
Sensitive vegetation Type(s):  
G1= critically imperiled;  
G2 = imperiled;  
W = wetland,  
S = special;  
F = fewer than 10 occurrences on 
MCOSD lands.  
Sensitive natural resources could 
include: wetlands; uncommon 
vegetation types and habitats; species 
at the southern or northern edge of 
their ranges; notably well-preserved 
natural communities. 

KEY: C=Confirmed by staff, R=Reported present. 

Plant information from, Calflora records, CNDDB 
records search, MCOSD GIS database, rare plant survey 
notes prepared by Doreen Smith, and preserve-specific 
plans and reports. Wildlife are from MCOSD GIS 
database, CNDDB records search, and from preserve-
specific plans and reports.  
 
 

Includes notes on invasive plants occurrences, 
forest pathogens, and other management issues 
such as erosion problems and other 
impairments as noted in preserve-specific 
management plans and other documents. 

Region 1     

Baltimore Canyon Sensitive Vegetation Type(s): 
• California bay, canyon oak (F) 
• California buckeye alliance (F) 
• Chamise, eastwood manzanita (G2) 
• Cliffs, rock outcrops (S) 
• Eastwood manzanita alliance (S) 
• Giant chinquapin alliance (F) 
• Interior live oak- eastwood 

manzanita (S) 
• Madrone alliance (S) 
• Madrone, California bay, tanoak (s) 
• Redwood, madrone (F) 
• Redwood, riparian (F) 
• Redwood-upland mixed hardwoods 

(S) 
• Redwood/chinquapin (G2) 
• Tanoak, California bay, canyon oak 

mixed forest (F) 

Special-Status Plants: 
• Amorpha californica var. napensis (indigo bush), R 
• Boschniakia hookeri (coast ground cone), R 
• Eriogonum luteolum var. caninum (Tiburon buckwheat), R 
• Streptanthus glandulosus ssp. pulchellus (Mt. Tamalpais 

jewelflower) 

Special-Status Wildlife: 
• Onchorhynchus mykiss irideus (central California coast 

steelhead), C 
• Accipiter cooper (Cooper’s hawk), C 
• Accipiter striatus (sharp-shinned hawk), C 
• Contopus cooper (olive-sided flycatcher), C 

Locally Rare Species: 
• Calandrinia breweri (Brewer's redmaids), R  
• Ceanothus velutinus var. hookeri (Hooker's tobacco brush), R 
• Strix occidentalis caurina (northern spottedowl ) nesting 

buffer R  

Contains dense infestations of broom, and 
numerous acres/miles of proposed fuel breaks 
in mixed chaparral.  
 
Important invasive plants include: 
• Genista monspessulana (French broom) 
• Acacia decurrens (green wattle) 
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Table 6-1 Biological Resources Within Open Space Preserves 

Preserve Name Sensitive Natural Resources Known Special-Status and Locally Rare Species Management Challenges 

Wetlands: 
• Headwaters of Larkspur Creek. 

Numerous springs 

• Lupinus albifrons (host plant of mission blue butterfly, 
Icaricia icarioides missionensis), C 

King Mountain Sensitive Vegetation Type(s): 
• Madrone alliance (S) 
• Madrone, California bay, tanoak (S) 
• Redwood, madrone (F) 

 

Special-Status Plants: 
• Arctostaphylos hookeri ssp. Montana (Mt. Tamalpais 

manzanita), 
• Grindelia hirsutula var. maritima (San Francisco 

gumplant) C  
• Historic site for Pentachaeta bellidiflora (whiteray 

pygmydaisy), thought to be extirpated from Marin, 
almost extinct  

Special-Status Wildlife: 
• Strix occidentalis caurina (northern spotted owl ) nesting 

buffer  

Homeless encampment. 
Important invasive plants include: 
• Genista monspessulana (French broom) 

 
 

Blithedale Summit Sensitive Vegetation Type(s): 
• Chamise, eastwood manzanita (G2) 
• Douglas-fir, California bay/interior 

live oak (F) 
• Eastwood manzanita alliance (S) 
• Giant chinquapin alliance (F) 
• Interior live oak- eastwood 

manzanita (S) 
• Madrone, California bay, tanoak (S) 
• Redwood alliance (F) 
• Redwood, madrone (F) 
• Redwood, riparian (F) 
• Redwood-upland mixed hardwoods 

(S) 
• Redwood/tanoak (F) 

Special-Status Wildlife: 
• Strix occidentalis caurina (Northern spotted owl ) nesting 

buffer R or C 
• Accipiter cooperi (Cooper’s hawk), C  
• Accipiter striatus (sharp-shinned hawk), C 
• Contopus cooperi (olive-sided flycatcher), C 

Locally rare species: 
• Rhododendron macrophyllum (coast rhododendron), R 
• Arctostaphylos montana expected to occur but not 

reported 

Fuelbreaks are infested with broom, while 
recently cleared fuelbreaks are broom free but 
likely to be invaded. Must be actively managed. 
 
Contains miles/acres of proposed primary 
fuelbreaks along ridge top roads in mixed 
chaparral 
 
Important invasive plants include: 
• Ageratina adenophora (thoroughwort) 
• Genista monspessulana (French broom) 
• Cortaderia jubata (pampas grass) 
• Acacia decurrens (green wattle) 
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Table 6-1 Biological Resources Within Open Space Preserves 

Preserve Name Sensitive Natural Resources Known Special-Status and Locally Rare Species Management Challenges 

Camino Alto 
 

Sensitive Vegetation Type(s): 
• Madrone 
• California bay 
• tanoak (S) 
• Redwood alliance (F) 

Wetlands: 
• Creeks 
• riparian woodlands 

Special-Status Wildlife: 
• Strix occidentalis caurina (northern spotted owl ) nesting 

R  

Numerous social trails; major road erosion; 
fuelbreaks with long-term broom populations; 
heavy public use with dogs. 
Important invasive plants include: 
• Cistus creticus (pink rock rose) 
• Genista monspessulana (French broom) 
• Acacia  

Alto Bowl Sensitive Vegetation Type(s): 
• Madrone 
• California bay 
• tanoak (S) 

Wetlands: 
• Sutton manor creek 

 Uneven grazing with 20% of grassland 
overgrazed and 50% ungrazed. 
 
Important invasive plants include: 
• Genista monspessulana (French broom) 
• Eucalyptus globulus (blue gum eucalyptus) 
• Senecio mikanioides (Cape ivy) 

Horse Hill 
 

Wetlands: 
• Three springs occur on the preserve 

Special-Status Plants: 
• Hemizonia congesta ssp. congesta (hayfield tarweed), R 

 

Horses have created numerous trails.  
Springs are grazed. 
Oak groves are suffering from soil compaction 
and poor regeneration. 
Brooms, Cortaderia,, Centaurea calcitrapa, C. 
solstitialis, identified as priorities for control  
 
Important invasive plants include: 
• Dipsacus sativus (teasel) 
• Oxalis pes-caprae (Bermuda buttercup) 
• Genista monspessulana (French broom) 
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Table 6-1 Biological Resources Within Open Space Preserves 

Preserve Name Sensitive Natural Resources Known Special-Status and Locally Rare Species Management Challenges 

Region 2    

Cascade Canyon 
 

Sensitive Vegetation Type(s): 
• Black oak alliance (F) 
• California bay 
• Alder 
• big leaf maple 
• willow riparian forest (S) 
• Canyon oak alliance (F) 
• Chamise 
• eastwood manzanita (G2) 
• Chamise-serpentine chaparral (S) 
• Cliffs, rock outcrops (S) 
• Coyote brush alliance (F) 
• Eastwood manzanita alliance (S) 
• Interior live oak alliance (F) 
• Interior live oak- eastwood 

manzanita (S) 
• Leather oak 
• Chamise 
• Mt. Tamalpais manzanita serpentine 

chaparral (F) 
• Madrone alliance (S) 
• Madrone 
• California bay 
• tanoak (S) 
• Mt. Tamalpais manzanita-chamise (G2) 
• Native temperate perennial 

grasslands (F) 
• Oregon oak alliance (F) 
• Rocky serpentine grasses (S) 
• Serpentine balds (G2) 
• Upland serpentine grassland (G2) 
• Valley oak alliance (F) 
• Valley oak riparian mapping unit (F) 
• Valley oak/grass (S) 
• Wetland serpentine grassland (W) 

Special-Status Plants: 
• Amorpha californica var. napensis (indigo bush), R 
• Amsinkia lunaris (bent-flowered fiddleneck), 
• Arctostaphylos hookeri ssp. montana (Mt. Tamalpais 

manzanita), 
• Lessingia micradenia var. micradenia (Mt. Tamalpais 

lessingia), R or C 
• Streptanthus glandulosus ssp. pulchellus (Mt. Tamalpais 

jewelflower), C 

Special-Status Wildlife: 
• Contopus cooperi (olive-sided flycatcher)  
• Strix occidentalis caurina (northern spotted owl ) nesting  
• Onchorhynchus  mykiss irideus (central California coast 

steelhead), C 
• Accipiter cooper (Cooper’s hawk), C 
• Oncorhynchus tshawytscha (chinook salmon), potential 

habitat, R 
• Accipiter striatus (sharp-shinned hawk), C 
• Antrozous pallidus (pallid bat), C 
• Taxidea taxus (American badger), C 
• Elanus leucurus (white-tailed kite ), C 
• Ammodramus savannarum (grasshopper sparrow), C 

Locally Rare Species: 
• Arctostaphylos manzanita ssp. manzanita (common 

manzanita, southern range limit is in Marin), 
• Aquilegia eximia (common namexx), C  
• Calandrinia breweri (Brewer’s claytonia), C 
• Calamagrostis ophitidis (serpentine reedgrass), R or C 
• Calystegia collina ssp. oxyphylla (St. Helena morning-

glory), C 
• Navarretia heterodoxa (Calistoga navarettia), R 
• Piperia unalascensis, (few in Marin), C 

High density of trails and roads criss-cross the 
creek in Cascade Canyon. Vegetation in 
Cascade Canyon bottomlands along San 
Anselmo Creek has been displaced by the road 
system and the several system and non-system 
trails in the area. 
 
Extensive and large populations of broom in 
existing fuelbreaks can spread and invade new 
fuelbreaks. 
 
Important invasive plants include: 
• Centaurea solstitialis (yellow starthistle) 
• Genista monspessulana (French broom) 

Fuelbreaks adjacent to Toyon Tank access road 
are infestated with broom.  
Major gateway to extensive public lands to the 
west. 
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Table 6-1 Biological Resources Within Open Space Preserves 

Preserve Name Sensitive Natural Resources Known Special-Status and Locally Rare Species Management Challenges 

Wetlands: 
• Pine Mountain Creek  
• Cascade Falls Creek 
• Carey Camp Creek 
• Rush Creeks 
• Vernal pool  
• Numerous springs (including 

serpentine seep) 
• Riparian Woodlands 

 

French Ranch  
 

Sensitive vegetation Type(s): 
• Chamise, eastwood manzanita (G2) 
• Chamise-serpentine chaparral (S) 
• Eastwood manzanita alliance (S) 
• Madrone, California bay, tanoak (S) 
• Mesic trending chaparral (S) 
• Mt. Tamalpais manzanita-chamise (G2) 
• Poison oak alliance (F) 
• Rocky serpentine grasses (S) 
• Upland serpentine grassland (G2) 

 
Wetlands: 
• Clear Creek 
• Riparian woodlands 

Special-Status Plants: 
• Arctostaphylos hookeri ssp. montana (Mt. Tamalpais 

manzanita), R 
• Eriogonum luteolum var. caninum (Tiburon buckwheat), R 
• Hemizonia congesta ssp. congesta (hayfield tarweed), R 
• Lessingia micradenia var. micradenia (Mt. Tamalpais 

lessingia), R 

Special-Status Wildlife: 
• Strix occidentalis caurina (northern spotted owl) nesting buffer 
• Accipiter cooperi (Cooper’s hawk ), C 
• Accipiter striatus (sharp-shinned hawk), C 
• Contopus cooperi (olive-sided flycatcher), C 
• Elanus leucurus (white-tailed kite ), C 
• Ammodramus savannarum (grasshopper sparrow), C 
• Antrozous pallidus (pallid bat), C 
• Taxidea taxus (American badger ), C 

Locally Rare Species: 
• Aspidotis californica (California lace fern), R 
• Calamagrostis ophitidis (serpentine reed grass), R 
• Leptosiphon acicularis (bristly linanthus), R 
• Sellaginella wallacei (Wallace spike-moss, southern range 

limit is in Marin) 
• Zigadenus micranthus var. fontanus (marsh zigadenus), C 

Dead vegetation from California oak mortality 
syndrome is prevalent in Douglas-fir-California 
bay vegetation. 
Illegal trail construction. 
 
Important invasive plants include: 
• Cytisus scoparius (Scotch broom) 
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Table 6-1 Biological Resources Within Open Space Preserves 

Preserve Name Sensitive Natural Resources Known Special-Status and Locally Rare Species Management Challenges 

Gary Giacomini 
 
 

Sensitive vegetation type(s): 
• Bishop pine/eastwood manzanita 

(G2) 
• California bay, canyon oak (F) 
• California bay, tanoak (F) 
• California bay, alder, big leaf maple, 

willow riparian forest (S) 
• Canyon oak alliance (F) 
• Chamise, eastwood manzanita (G2) 
• Chamise-serpentine chaparral (S) 
• Coast live oak, douglas-fir (F) 
• Coyote brush alliance (F) 
• Douglas-fir, tanoak (F) 
• Douglas-fir (pure) (F) 
• Douglas-fir, California bay/interior 

live oak (F) 
• Eastwood manzanita alliance (S) 
• Giant chinquapin alliance (F) 
• Interior live oak alliance (F) 
• Interior live oak- eastwood manzanita 

(S) 
• Madrone alliance (S) 
• Madrone, California bay, tanoak (S) 
• Mesic trending chaparral (F) 
• Mt. Tamalpais manzanita alliance 

(G2) 
• Mt. Tamalpais manzanita-chamise (G2) 
• Mt. Tamalpais manzanita-\ with 

sparse Douglas-fir emergent (S) 
• Native temperate perennial 

grasslands (F) 
• Poison oak alliance (F) 
• Redwood, riparian (F) 
• Redwood-upland mixed hardwoods (S) 

Special-Status Plants: 
• Arctostaphylos hookeri ssp. montana (Mt. Tamalpais 

manzanita), C 
• Calochortus umbellatus (Oakland star-tulip), R 
• Cirsium hydrophilum var. vaseyi (Mt. Tamalpais thistle), C 
• Hemizonia congesta ssp. congesta (hayfield tarweed), R 
• Hesperolinon congestum (Marin western flax), R 
• Lessingia micradenia var. micradenia (Mt. Tamalpais 

lessingia), R 
• Navarretia rosulata (Marin County navarettia), R 
• Stebbinsoseris decipiens (Santa Cruz microseris), R 
• Streptanthus batrachopus (Mt. Tamalpais jewelflower), R 
• Streptanthus glandulosus pulchellus (Mt. Tamalpais 

jewelflower 

Special-Status Wildlife: 
• Strix occidentalis caurina (northern spotted owl) nesting 

buffer C  
• Oncorhynchus mykiss irideus (central California coast 

steelhead), C 
• Oncorhynchus kisutch (coho Salmon), C 
• Accipiter cooperi (Cooper’s hawk), C 
• Accipiter striatus (sharp-shinned hawk ), C 
• Elanus leucurus (white-tailed kite), C 
• Ammodramus savannarum (grasshopper sparrow), C 
• Contopus cooperi (olive-sided flycatcher ), C 
• Antrozous pallidus (pallid bat), C 
• Taxidea taxus (American badger ), C 
• Syncaris pacifica (California freshwater shrimp)1 C  

Locally Rare Species: 
• Aquilegia eximia (Van Houtte's columbine), R (only 3 

populations in Marin) 
• Arctostaphylos virgata (Marin manzanita), R 
• Arabis blepharophylla, (coast rock cress), R or C 

Dead vegetation from California oak mortality 
syndrome is very abundant in western portions 
of the preserve. 
 
Important invasive plants include: 
• Genista monspessulana (French broom) 
• Phalaris aquatica (Harding grass) 
• Silybum marianum (milk thistle) 
• Cytisus scoparius (Scotch broom) 

There is a large and growing network of illegal 
trails in this preserve that cut through 
manzanita and other native plant communities.  
Major trail gateway to public lands to the south 
and west. 
 
 

                                                
1 Unverified but likely in lower Willis Evans Canyon 
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Table 6-1 Biological Resources Within Open Space Preserves 

Preserve Name Sensitive Natural Resources Known Special-Status and Locally Rare Species Management Challenges 

• Redwood/tanoak (F) 
• Rocky serpentine grasses (S) 
• Sargent cypress (F) 
• Sargent cypress alliance (F) 
• Sargent cypress/Mt. Tamalpais 

manzanita (G1) 
• Serpentine balds (G2) 
• Tanoak alliance (F) 
• Upland deciduous shrubs (F) 
• Upland serpentine grassland (G2) 
• Valley oak riparian mapping unit (F) 

Wetlands: 
• San Geronimo Creek 
• Montezuma Creek 
• Candelero Creek 
• Creamery Creek 
• Deer Camp Creek 
• Bates Canyon Creek 
• Woodacre Creek 
• Pine Mountain Creek 
• Riparian woodlands 

• Calamagrostis ophitidis (serpentine reed grass), R 
• Ceanothus velutinus (tobacco brush), R 
• Elymus californicus (California bottle brush grass), R 
• Fremontodendron californicum (California fremontia), R 
• Leptosiphon acicularis (bristly linanthus), R 
• Navarretia heterodox (Calistoga navaretia), R  
• Sidalcea hickmannii ssp. viridis (Marin checkerbloom) 

may be present, C 
• Zigadenus micranthus var. fontanus (marsh zigadenus), R 

  

Loma Alta 
 

Sensitive Vegetation Type(s): 
• Chamise, eastwood manzanita (G2) 
• Madrone, California bay, tanoak (S) 
• Rocky serpentine grasses (S) 
• Seasonally or temporarily flooded 

meadow (W) 
• Upland serpentine grassland (G2) 
• Valley oak, coast live oak (S) 

Wetlands: 
• Fairfax Creek 
• Seasonal wetlands 
• Riparian woodlands 

Special-Status Plants: 
• Amsinckia lunaris (bent-flowered fiddleneck), C 
• Calochortus umbellatus (Oakland star-tulip), C 
• Hemizonia congesta ssp. congesta (hayfield tarweed), R 
• Hesperolinon congestum (Marin western flax), C 

Special-Status Wildlife: 
• Accipiter cooperi (Cooper’s hawk), C 
• Eremophila alpestris actea (California horned lark), C 
• Elanus leucurus (white-tailed kite), C 
• Ammodramus savannarum (grasshopper sparrow), C 
• Antrozous pallidus (pallid bat), C 
• Taxidea taxus, (American badger), C 

Important invasive plants include: 
• Centaurea calcitrapa (purple starthistle) 

Proposed flood control basin for Ross Valley 
Flood Control District. 
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Table 6-1 Biological Resources Within Open Space Preserves 

Preserve Name Sensitive Natural Resources Known Special-Status and Locally Rare Species Management Challenges 

Maurice Thorner 
Memorial Open 
Space  

Sensitive Vegetation Type(s): 
• Perennial grasslands (F) 
• Valley oak alliance (F) 
• Valley oak, coast live oak (S) 
• Valley oak/grass (S) 

 Important invasive plants include: 
• Genista monspessulana (French broom) 

 

Roy's Redwoods  
 

Sensitive Vegetation Type(s): 
• Cliffs, rock outcrops (S) 
• Coast live oak, douglas-fir (F) 
• Madrone, California bay, tanoak (S) 
• Mesic trending chaparral (S) 
• Seasonally or temporarily flooded 

graminoids (W) 
• Temperate broadleaf cold season 

deciduous shrubland (F) 
• Valley oak, coast live oak (S) 

Wetlands: 
• Larsen Creek  
• Spirit Rock Creek 
• Riparian woodlands 

Special-Status Wildlife: 
• Strix occidentalis caurina (northern spotted owl ) nesting 

buffer C  
• Contopus cooperi (olive-sided flycatcher), C 
• Accipiter cooperi (Cooper’s hawk), C 
• Antrozous pallidus (pallid bat), C 
• Taxidea taxus (American badger), C 

 
Locally Rare Species: 
• Leptosiphon acicularis (bristly linanthus), C 
• Lessingia hololeuca (wooly headed lessingia),  
• Ranunculus orthorhynchus var. bloomeri (uncommon in 

Marin) C  

Important invasive plants include: 
• Centaurea solstitialis (yellow starthistle) 
• Phalaris aquatica (Harding grass) 
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White Hill  
 

Sensitive Vegetation Type(s): 
• California bay, alder, big leaf maple, 

willow riparian forest (S) 
• California sagebrush alliance (F) 
• Chamise, eastwood manzanita (G2) 
• Chamise-serpentine chaparral (S) 
• Cliffs, rock outcrops (S) 
• Coast live oak, Douglas-fir (F) 
• Coyote brush alliance (F) 
• Douglas-fir (pure) (F) 
• Douglas-fir, california bay/interior 

live oak (F) 
• Eastwood manzanita alliance (S) 
• Interior live oak- eastwood 

manzanita (S) 
• Madrone alliance (S) 
• Madrone, California bay, tanoak (S) 
• Mt. Tamalpais manzanita-chamise 

(G2) 
• Rocky serpentine grasses (S) 
• Sedge, rush, wet graminoids 

meadow (W) 
• Sensitive manzanita alliance (F) 
• Serpentine balds (G2) 
• Upland serpentine grassland (G2) 

Wetlands: 
• Pine Mountain Creek  
• Cascade Falls Creeks 
• Riparian woodlands 
• Wet meadow (sedge-rush-wet 

meadow) 

Special-Status Plants: 
• Arctostaphylos hookeri ssp. Montana (Mt. Tamalpais 

manzanita), C or R 
• Lessingia micradenia var. micradenia (Mt. Tamalpais 

lessingia), C or R 
• Streptanthus glandulosus ssp. pulchellus (Mt. Tamalpais 

jewelflower), C 

Special-Status Wildlife: 
• Strix occidentalis caurina (northern spotted owl ) nesting 

buffer C or R 
• Oncorhynchus tshawytscha (winter-run chinook salmon )  
• Accipiter cooperi (Cooper’s hawk), C  

• Elanus leucurus (white-tailed kite), C  
Locally Rare Species: 
• Arabis blepharophylla (coast rock cress), C or R 
• Calamagrostis ophitidis (serpentine reedgrass), C or r 
• Monardella purpurea (coyote mint, southern range limit 

is in Marin), C  
• Navarretia heterodoxa, C  
• Trifolium albopurpureum var. dichotomum (branched 

Indian clover), R 
• Ammodramus savannarum (grasshopper sparrow) 
• Eremophila alpestris actia (horned lark) 

Dead vegetation from California oak mortality 
syndrome is prevalent in madrone-California 
bay-tan oak vegetation. 
 
Important invasive plants include: 
• Centaurea solstitialis (yellow starthistle) 
• Genista monspessulana (French broom) 

Trail gateway to extensive public lands to the 
south and west. 
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Preserve Name Sensitive Natural Resources Known Special-Status and Locally Rare Species Management Challenges 

Region 3    

Ignacio Valley 
 

Sensitive Vegetation Type(s): 
• Black oak alliance (F) 
• California bay 
• buckeye (F) 
• California bay, alder, big leaf maple, 

willow riparian forest (S) 
• Chamise, eastwood manzanita (G2) 
• Interior live oak- eastwood 

manzanita (S) 
• Madrone alliance (S) 
• Madrone, California bay, tanoak (S) 
• Mesic trending chaparral (S) 
• Upland deciduous shrubs (F) 
• Valley oak riparian mapping unit (F) 
• Valley oak, coast live oak (S) 

Wetlands: 
• Arroyo de San Jose Creek 
• Two unnamed creeks. 
• Riparian woodlands 

Special-Status Plants: 
• Streptanthus glandulosus ssp. pulchellus (Mount Tamalpais 

jewelflower), ?? 

 Special-Status Wildlife: 
• Accipiter cooperi (Cooper’s hawk), C  

Locally Rare Species: 
• Datisca glomerata (Durango root)2, C 
• Leptosiphon acicularis (bristly linanthus), C 
• Lupinus albifrons (silver lupine)3, host plant for mission 

blue butterfly, C 

 

Important invasive plants include: 
• Genista monspessulana (French broom) 

Illegal trail construction. 

Indian Valley 
 

Sensitive Vegetation Type(s): 
• California bay, alder, big leaf maple, 

willow riparian forest (S) 
• Cattail alliance (W) 
• Chamise, eastwood manzanita (G2) 
• Madrone alliance (S) 
• Madrone, California bay, tanoak (S) 
• Small ephemeral ponds (W) 
• Tall temperate annual graminoids (F) 

Special-Status Plants: 
• Hemizonia congesta ssp. congesta (hayfield tarweed), R 

Special-Status Wildlife: 
• Accipiter cooperi (Cooper’s hawk), C 
• Elanus leucurus (white-tailed kite), C 
• Antrozous pallidus (pallid bat), C 
• Taxidea taxus (American badger), C 

Dead vegetation from California oak mortality 
syndrome is prevalent in lower elevation mixed 
broadleaf vegetation. 
 
Important invasive plants include: 
• Genista monspessulana (French broom)  
• Phalaris aquatica (Harding grass) 
• Centaurea solstitialis (yellow starthistle) 

                                                
2  Formerly known from a single specimen found at the adjacent Indian Valley Open Space (presumed to have been “imported accidentally”. A substantial population of 

this species was subsequently discovered on this preserve 
3  Foodplant of mission blue butterfly, (Icaricia icarioides missionensis), C 
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• Valley oak, coast live oak (S) 

Wetlands: 
• Arroyo Avichi, south fork  
• One unnamed creek 
• Riparian woodlands 

Locally Rare Species: 
• Arctostaphylos manzanita ssp. manzanita (common 

manzanita), R southern range limit is in Marin 
• Leptosiphon acicularis (bristly leptosiphon), R 
• Sellaginella wallacei (Wallace spike-moss), R southern 

range limit is in Marin  
• Stylomeccon heterophylla (wind poppy), R unusual in 

Marin 

 
Extensive off-trail bicycle use adjacent to the 
Indian Valley Fire Road and Arroyo Avichi 
Creek.  

 

Loma Verde 
 

Sensitive Vegetation Type(s): 
• Blue oak alliance (F) 
• Valley oak, coast live oak (S) 

Special-Status Wildlife: 
• Accipiter cooperi (Cooper’s hawk), C 

Important invasive plants include: 
• Genista monspessulana (French broom) 
• Romulea rosea (rosy sand crocus) 

Lucas Valley  
 

Sensitive Vegetation Type(s): 
• California sagebrush alliance (F) 
• Chamise, eastwood manzanita (G2) 
• Cliffs, rock outcrops (S) 
• Coast live oak, riparian (F) 
• Common manzanita (F) 
• Eastwood manzanita alliance (S) 
• Madrone, California bay, tanoak (S) 
• Mesic trending chaparral (F) 
• Mesic trending chaparral (S) 
• Native temperate perennial 

grasslands (F) 
• Valley oak, coast live oak (S) 
Wetlands: 
• Miller Creek and several tributaries 
• Riparian woodlands 
Other locally rare habitats 
Pristine coastal prairie is present. 
Several uncommon plants near or at 
top of ridge  

Special-Status Plants: 
• Calochortus umbellatus (Oakland star-tulip), R 
Special-Status Wildlife: 
• Oncorhynchus mykiss irideus (central California coast 

steelhead), C 
• Accipiter cooperi (Cooper’s hawk), C 
• Elanus leucurus (white-tailed kite), C 
• Ammodramus savannarum (grasshopper sparrow), C 
• Antrozous pallidus (pallid bat), C 
• Taxidea taxus (American badger), C 
Locally Rare Species: 
• Erigeron foliosus var. franciscensis (San Francisco leafy 

fleabane), R 
• Salvia mellifera (black sage), R, only known Marin 

location 
• Eschscholzia caespitosa (Tufted Eschscholzia), C 
• Leptosiphon acicularis (bristly linanthus), R 
• Lessingia hololeuca, (wooly-headed Lessingia), C 
• Lupinus albifrons (silver lupine), host plant for mission 

blue butterfly, C4 

Important invasive plants include: 
• Carthamus lanatus (distaff thistle) 
• Foeniculum vulgare (fennel) 

                                                
4 Foodplant of mission lue butterfly (Icaricia icarioides missionensis) 
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Preserve Name Sensitive Natural Resources Known Special-Status and Locally Rare Species Management Challenges 

Pacheco Valle  
 

Sensitive Vegetation Type(s): 
• Madrone alliance (S) 
• Madrone, California bay, tanoak (S) 
• Valley oak, coast live oak (S) 
• Valley oak/grass (S) 
Wetlands: 
• Pacheco Creek 
• Riparian woodlands 

Special-Status Wildlife: 
• Accipiter cooperi (Cooper’s hawk), C 
• Ammodramus savannarum (grasshopper sparrow), C 
• Taxidea taxus (American badger), C 
Locally Rare Species: 
• Lupinus albifrons (silver lupine)5, host plant for mission 

blue butterfly, C 

Sudden oak death syndrome. 
Important invasive plants include: 
• Genista monspessulana (French broom) 

Region 4    

Deer Island 
 

Sensitive Vegetation Type(s): 
• Estuarine marsh habitats (W) 
• Madrone aliance (S) 
• Poison oak alliance (F) 
• Temporarily flooded or saturated 

meadow edge (W) 
• Undifferentiated marsh (W) 
• Valley oak riparian mapping unit (F) 
• Valley oak, coast live oak (S) 
• Valley oak/grass (S) 

Wetlands: 
• Estuarine marsh habitats (W) 
• Novato Creek and Deer Island 

Channel Creek run outside preserve 
edges 

Locally Rare Species: 
• Aster radulinus (rough leaf aster), R  
• Leptosiphon acicularis (needle-leaved yellow linanthus), R 
• Piperia elegans (coast piperia), R 

 

Important invasive plants include: 
• Centaurea solstitialis (yellow starthistle) 
• Hypericum perfoliatum (St. Johns wort) 
• Lepidium latifolium (pepperweed) 

Indian Tree 

 
Sensitive Vegetation Type(s): 
• Chamise, eastwood manzanita (G2) 
• Madrone alliance (S) 
• Purple needlegrass (F) 
• Redwood, riparian (F) 
• Valley oak, coast live oak (S) 

Special-Status Plants: 
• Hemizonia congesta ssp. congesta (hayfield tarweed), R 

Locally Rare Species: 
• Arctostaphylos manzanita ssp. manzanita (common 

manzanita), R southern range limit is in Marin 
• Leptosiphon acicularis (bristly linanthus), R 

Important invasive plants include: 
• Phalaris aquatica (Harding grass) 
• Centaurea solstitialis (yellow starthistle) 

Heavy equestrian use from adjacent stables. 

                                                
5Foodplant of mission blue butterfly (Icaricia icarioides missionensis) 
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Wetlands: 
• Vineyard Creek and one unnamed 

creek 
• Riparian woodlands 

 

Little Mountain 
 

Sensitive Vegetation Type(s): 
• Mesic trending chaparral (S) 
• Valley oak, coast live oak (S) 

Wetlands: 
• Small vernal pool is at this site - R 
• Novato Creek runs along the 

preserve boundary 
• Riparian woodland 
• Undifferentiated marsh (W) 

 Important invasive plants include: 
• Centaurea calcitrapa (purple starthistle) 

Unstable slopes on south face. 

Mt Burdell  
 

 

Sensitive Vegetation Type(s): 
• California buckeye alliance (F) 
• Mesic trending chaparral (S) 
• Purple needlegrass perennial 

grassland (F) 
• Rocky serpentine grasses (S) 
• Sedge, rush, wet meadow (W) 
• Serpentine balds (G2) 
• Temporarily flooded or saturated 

meadow edge (W) 
• Upland serpentine grassland (G2) 
• Valley oak alliance (F) 
• Valley oak, coast live oak (S) 
• Valley oak/grass (S) 
• Wetland serpentine grassland (W) 

Wetlands: 
• Two small, unnamed creeks 
• Riparian woodlands 
• Hidden Lake, one of Marin 

County’s few vernal pools 

Special-Status Plants: 
• Eriogonum luteolum var. caninum (tiburon buckwheat), R 
• Fritillaria liliacea (fragrant fritillary), C 
• Hemizonia congesta ssp. congesta (hayfield tarweed), R 
• Hesperolinon congestum (Marin western flax), C 
• Navarretia leucocephala ssp. bakeri (Baker's navarretia), R 

Special-Status Wildlife: 
• Rana draytonii (California red-legged frog) C or R 
• Ammodramus savannarum (grasshopper sparrow) R 
• Accipiter cooperi (Cooper’s hawk), C 
• Antrozous pallidus (pallid bat), C 
• Taxidea taxus (American badger), C 

Locally Rare Species: 
• Asclepias fasicularis (narrow leaf milkweed), R 
• Erigeron biolettii (streamside daisy), C 
• Leptosiphon acicularis (bristly linanthus), R 
• Lessingia hololeuca (wooly headed lessingia), C  
• Navarretia cotulifolia (featherleaf navarretia), C 

An estimated 125 acres of grassland have been 
infested by yellow starthistle (Centaurea 
solstitialis).  
 
Elymus caput-medusae (medusahead), Aegilops 
triuncialis (barbed goatgrass) are present. 
Goatgrass is currently being treated. 
 
Dead vegetation from California oak mortality 
syndrome is prevalent in valley oak-coast live 
oak vegetation. 
 
Recent grazing plan recommends some 
changes, including timing and intensity of 
grazing, changes in protection of rare plants.  

 
Important invasive plants include: 
• Aegilops triuncialis (barbed goatgrass) 
• Centaurea solstitialis (yellow starthistle) 
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• Monolopia major (cupped monolopia), C, only Marin 
population 

• Ranunculus lobbii (Lobb's buttercup), R 

• Phalaris aquatica (Harding grass) 
• Agrostis arvensis (pacific bentgrass) 
• Mentha pulegium (pennyroyal) 

Rush Creek  Sensitive Vegetation Type(s): 
• Black oak alliance (F) 
• Blue oak, white oak (S) 
• Cattail alliance (W) 
• Estuarine marsh habitats (W) 
• Mesic trending chaparral (S) 
• Tall temperate annual graminoids 

(F) 
• Temporarily flooded or saturated 

meadow edge (W) 
• Undifferentiated marsh (W) 
• Valley oak/grass (S) 

Wetlands: 
• Rush Creek runs along boundary 
• Riparian woodlands 
• Seasonal wetlands 
• Wet meadow 

Special-Status Plants: 
• Cordylanthus mollis ssp. mollis may occur in marsh  
 
Special-Status Wildlife: 
• Pogonichthys macrolepidotus (Sacramento splittail) C or R 
• Ammodramus savannarum (grasshopper sparrow), C 
• Circus cyaneus (northern harrier), C 
• Geothlypis trichas sinuosa (San Francisco common 

yellowthroat), C 
• Melospiza melodia samuelis (Samuel’s song sparrow), C 
• Elanus leucurus (white-tailed kite), C 
• Rallus longirostris obsoletus (California clapper rail), C 
• Laterallus jamaicensis conturniculus (California black rail), 

C 
• Reithrodontomys raviventris (Salt marsh harvest mouse), C 
• Taxidea taxus (American badger ), C 

Important invasive plants include: 
• Ailanthus altissima (tree of heaven) 
• Genista monspessulana (French broom) 
• Dittrichia graveolens (stinkwort) 

 
 

Verissimo Hills  
 
 

Sensitive Vegetation Type(s): 
• Valley oak, coast live oak (S) 
• valley oak/grass (S) 

No information Important invasive plants include: 
Centaurea solstitialis (yellow starthistle) 
 

Region 5    

Bald Hill Sensitive Vegetation Type(s): 
• Coyote brush alliance (F) 
• Madrone 
• California bay 
• tanoak (S) 
• Redwood 
• madrone (F) 

 Important invasive plants include: 
• Hedera helix (English ivy) 
• Vinca major (periwinkle) 
• Genista monspessulana (French broom) 
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San Pedro Ridge  Sensitive Vegetation Type(s): 
• Madrone alliance (S) 
• Madrone, California bay, tanoak (S) 
• Native temperate perennial 

grasslands (F) 
• Valley oak, coast live oak (S) 

Wetlands: 
• One unnamed creek 
• Riparian woodlands 

Special-Status Wildlife: 
• Haplotrema condinentis (land snail) C or R 
• Aquila chrysaetos (golden eagle) nest site, C 

County Fire wants to construct a primary 
fuelbreak along ridge.  
 
City of San Rafael moving forward with 
defensible space along perimeter land. 
 
There are several major illegal bike trails and 
encroachments that have damaged madrone 
and oak communities.  
 
Important invasive plants include: 
• Cistus creticus (pink rock rose) 
• Cistus ladanifer (gum rock rose) 
• Genista monspessulana (French broom) 

Santa Margarita 
Island  

Sensitive Vegetation Type(s): 
• Estuarine marsh habitats (W) 
• Valley oak, coast live oak (S) 

Wetlands: 
• Preserve is surrounded by the South 

Fork of the Gallinas Creek 
• Riparian woodlands 
• Salt marsh 
• Brackish marsh 
• Seasonal wetlands 

Special-Status Wildlife: 
• Rallus longirostris obsoletus (California clapper rail) C  
• Reithrodontomys raviventris (salt marsh harvest mouse) C  
• Rallus limicola (Virginia rail), C  
• Elanus leucurus (white-tailed kite), C  
 
 
 

Important invasive plants include: 
• Genista monspessulana (French broom) 
• Hedera helix (English ivy) 

 

Santa Venetia 
Marsh  

Wetlands: 
• Salt Marsh 

Special-Status Wildlife: 
• Rallus longirostris obsoletus (California clapper rail) C or R 
• Rallus limicola (Virginia rail), C or R 
• Elanus leucurus (white-tailed kite), C  
• Reithrodontomys raviventris (salt marsh harvest mouse), C 

or R 
• Melospiza melodia samuelis (San Pablo song sparrow), C 

or R 

Important invasive plants include: 
• Foeniculum vulgare (fennel) 
• Lepidium latifolium (pepperweed) 
• Tribulus terrestris (puncture vine) 

Off-leash dogs. 
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Terra 
Linda/Sleepy 
Hollow Divide  

Sensitive Vegetation Type(s): 
• California bay, alder, big leaf maple, 

willow riparian forest (S) 
• Cliffs, rock outcrops (S) 
• Coyote brush alliance (F) 
• Madrone, California bay, tanoak (S) 
• Purple needlegrass (F) 
• Rocky serpentine grasses (S) 
• Serpentine balds (G2) 
• Tall temperate perennial herbaceous 

(F) 
• Undifferentiated marsh (W) 
• Upland serpentine grassland (G2) 
• Valley oak alliance (F) 
• Valley oak, coast live oak (S) 
• Valley oak/grass (S) 

Wetlands: 
• Part of Miller Creek 
• Riparian woodlands 

 
 

Special-Status Plants: 
• Eriogonum luteolum var. caninum (Tiburon buckwheat), C 

or R 
• Hemizonia congesta ssp. congesta (hayfield tarweed), R 
 
Special-Status Wildlife: 
• Ammodramus savannarum (grasshopper sparrow)  
• Elanus leucurus (white-tailed kite), C  
• Accipiter striatus (sharp-shinned hawk), C 
• Aquila chrysaetos (golden eagle) nest site, C  
• Athene cunicularia (burrowing owl), C 
• Circus cyaneus (northern harrier), C 
• osprey 
• Accipiter cooperi (Cooper’s hawk), C 
• Pandion haliaetus (osprey) 
 
Department of Public Works has stated that Miller Creek 
is one of the best remaining habitats for steelhead in 
Marin County.  
 
Locally Rare Species: 
• Lessingia hololeuca (wooly headed lessingia), R 
• Ranunculus lobbii (Lobb's aquatic buttercup), R  
• Streptanthus glandulosus ssp. secundus (one sided 

jewelflower), R 
• Progne subis (purple martin) 

Terra Linda/Sleepy Hollow Divide Open Space 
Preserve has one of the only three known 
populations of barbed goatgrass (Aegilops 
triuncialis) in Marin. Purple starthistle, pampas 
grass, French broom, fennel, eucalyptus, 
Harding grass, yellow starthistle; erosion 
problems at multiple locations.  
 
Important invasive plants include: 
• Elymus caput-medusae (medusa head) 
• Aegilops triuncialis (barbed goatgrass) 
• Carthamus lanatus (distaff thistle) 
• Centaurea solstitialis (yellow starthistle) 
• Cortaderia jubata (pampas grass) 
• Eucalyptus sp. (eucalyptus) 
• Genista monspessulana (French broom) 
• Mentha pulegium (pennyroyal) 

Preventing goatgrass and other non-natives 
from colonizing areas along the 680 Trail 
connection. 

Region 6    

Bolinas Lagoon Sensitive Vegetation Type(s)/Other 
Habitats: 
Wetlands: 
• Salt marsh (high, intermediate, low 

marsh) 
• Brackish marsh 
• Seasonal wetlands 

Special-Status Plants: 
• Astragalus pycnostachyus var. pycnostachyus (marsh milk 

vetch), R 
• Castilleja ambigua ssp. humboldtiensis (Humboldt Bay 

owl's clover), R 
• Cordylanthus maritimus ssp. palustris (Point Reyes bird's 

beak), R 

Lepidium latifolium occurrences recently detected 
along shoreline. Lagoon in adjacent seadrift is a 
regionally important source of invasive green 
crabs. 
 
Important invasive plants include: 
• Ageratina adenophora (thoroughwort) 
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High marsh ecotone at Kent Island is 
the only location in California that 
includes a zonation from Vancouver 
wildrye (Leymus x vancouveriensis), red 
fescue (Festuca rubra) to saltgrass, 
pickleweed. 

Special-Status Wildlife: 
• Strix occidentalis caurina (northern spotted owl ) nesting 

buffer R or C 
• Accipiter cooperi (Cooper’s hawk), C  
• Accipiter striatus (sharp-shinned hawk), C 
• Contopus cooperi (olive-sided flycatcher), C: 
• Rana draytonii (California red-legged frog), C 

Locally rare species: 
• Polygonum marinense (Marin knotweed) may be present. 

• Ammophila arenaria (European beach grass) 
• Carpobrotus edulis (iceplant) 
• Cupressus macrocarpa (Monterey cypress) 
• Lepidium latifolium (pepperweed) 
• Pinus radiata (Monterey pine) 
• Spartina alterniflora (smooth cordgrass) 

Protection of marine mammals from 
disturbance. 
Loss of tidal prism caused by sediment from 
watershed and ocean. 
Inasive species anchoring Kent Island, which 
should be a mobile, flood shoal island. 

Bothin Marsh Sensitive Vegetation Type(s): 
Wetlands: 
• Salt marsh (high, intermediate, low 

marsh) 
• Brackish marsh 
• Seasonal wetlands 

Special-Status Plants: 
• Cordylanthus maritimus ssp. palustris (Point Reyes bird's 

beak), R 
• Plagiobothrys glaber (hairless popcorn-flower): plants 

presumed extinct in California, last confirmed in 1954;  

Special-Status Wildlife: 
• Phalacrocorax auritus (double-crested cormorant) 
• Egretta thula (snowy egret) nests 
• Numenius americanus (long-billed curlew) 
• Pandion haliaetus (osprey)nests 
• Rallus longirostris obsoletus (California clapper rail)  
• Reithrodontomys raviventris (salt marsh harvest mouse) 

Paved multi-use path may allow predators to 
access salt marsh harvest mouse habitat. Acacia 
trees may provide perches enabling raptor 
predation on mice. A large corner of the marsh 
has dense broom and fennel growing on fill.  
 
Important invasive plants include: 
• Foeniculum vulgare (fennel) 
• Carpobrotus edulis (iceplant) 
• Acacia dealbata (silver wattle) 
• Salsola soda (glasswort) 
• Genista monspessulana (French broom) 

Old St Hilary's  Sensitive Vegetation Type(s): 
• California buckeye alliance (F) 
• Mesic trending chaparral (S) 
• Purple needlegrass (F) 
• Rocky serpentine grasses (S) 
• Sedge, rush, wet graminoids 

meadow (W) 
• Serpentine balds (G2) 

Special-Status Plants: 
• Castilleja affinis ssp. neglecta (Tiburon indian paintbrush), 

R 
• Eriogonum luteolum var. caninum (Tiburon buckwheat), C 
• Hesperolinon congestum (Marin western flax), C 
• Streptanthus niger (Tiburon jewelflower), C 

 

Ageratina adenophora,, Cortaderia jubata, and 
Genista monspessulana are present, but active 
control program shows successes. 
 
Dead vegetation from California oak mortality 
syndrome is prevalent in California bay-coast 
live oak vegetation. 
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• Temporarily flooded or saturated 
meadow edge (w) 

• Upland serpentine grassland (G2) 
• Valley oak alliance (F) 
• Valley oak, coast live oak (S) 
• Valley oak/grass (S) 
• Wetland serpentine grassland (W) 

Wetlands: 
• Preserve includes two unnamed 

creeks 
• Riparian woodlands 

Preserve contains “One of the most 
interesting and beautiful wildflower 
gardens in California, and thus in all 
the world.” John Thomas Howell, 
author of Marin Flora 

Special-Status Wildlife: 
• Ardea herodias (great blue heron)- nest sites 
• Ardea alba (great egret)- nest sites 
• Egretta thula (snowy egret) nest sites 
• Dendroica petechia brewsteri (yellow warbler) 

Locally Rare Species: 
• Asclepias fasicularis (narrow leaf milkweed), R 
• Calamagrostis ophitidis (serpentine reedgrass), R  
• Erigeron foliosus var. franciscensis (San Francisco leafy 

fleabane), R 
• Monolopia major (cupped monolopia), C, only Marin 

population 
• Parnassia californica (California grass of Parnassus), R 
• Phacelia divaricata – (unusual in Marin),C 
• Zigadenus micranthus var. fontanus (marsh zigadenus), C 

Important invasive plants include: 
• Ageratina adenophora (thoroughwort) 
• Cortaderia jubata (pampas grass) 
• Genista monspessulana (French broom) 

 

Ring Mountain  Sensitive Vegetation Type(s): 
• Cliffs, rock outcrops (S) 
• Mesic trending chaparral (S) 
• Purple needlegrass perennial 

grasslands(F) 
• Rocky serpentine grasses (S) 
• Sedge, rush, wet graminoids 

meadow (W) 
• Serpentine grassland (F) 
• Temporarily flooded or saturated 

meadow edge (w) 
• Upland serpentine grassland (G2) 
• Valley oak, coast live oak (S) 
• Wetland serpentine grassland (W) 

 
 

Special-Status Plants: 
• Calochortus tiburonensis (Tiburon mariposa lily), C 
• Calochortus umbellatus (Oakland star-tulip), C 
• Castilleja affinis ssp. neglecta (Tiburon Indian paintbrush), 

C 
• Eriogonum luteolum var. caninum (Tiburon buckwheat), R 
• Hemizonia congesta ssp. congesta (hayfield tarweed), R 
• Hesperolinon congestum (Marin western flax), C 
• Trifolium amoenum (showy Indian clover), R was present 

before 1970, presumed extirpated 
• Trifolium buckwestiorum (Santa Cruz clover), R 

Special-Status Wildlife: 
• Accipiter cooperi (Cooper’s hawk), C 
• Ammodramus savannarum (grasshopper sparrow), C 
• Taxidea taxus (American badger), C 
• Microcina tiburona (Tiburon micro-blind harvestman) C 

or R 

Foeniculum vulgare (fennel) is increasing rapidly 
and threatens rare plant populations. 
 
Large stands of Rubus armeniacus on northern 
slopes and some drainages on southern portion 
of the site. 
 
Argentine ants may displace sensitive organism 
such as Tiburon blind harvestman. 
 
Tiburon buckwheat is severely threatened (LSA 
2008). 

Important invasive plants include: 
Genista monspessulana (French broom) 
Centaurea solstitialis (yellow starthistle) 
Elytrigia pontica (tall wheatgrass) 
Maytenus boaria (mayten) 
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Table 6-1 Biological Resources Within Open Space Preserves 

Preserve Name Sensitive Natural Resources Known Special-Status and Locally Rare Species Management Challenges 

Wetlands: 
• East Creek 
• West Creek  
• Three other unnamed creeks 
• Riparian woodlands 

Other: 
• Mineral lawsonite first discovered 

here in the 1890s. 

Geologically diverse and unique. 

• Elanus leucurus (white-tailed kite), C 
• Ammodramus savannarum (grasshopper sparrow), C 

Locally Rare Species: 
Allium lacunosum (pitted onion), R 
Calamagrostis ophitidis (serpentine reed grass), R 
Triteleia peduncularis (long-rayed brodiaea), C 

Centaurea calcitrapa (purple starthistle) 
Cortaderia jubata (pampas grass) 
 
Preserve is an island surrounded by private 
homes. 
Several significant encroachments have reduced 
available habitat for some rare species.  
Illegal trail construction. 

Tiburon Ridge  
 

 No information Important invasive plants include: 
Genista monspessulana (French broom) 

Source: WRA, Inc., 2012. 

 



Marin County Open Space District
Figure 6-1a

MCOSD Fish Presence Region 1
SOURCE:  MCOSD, 2012



Marin County Open Space District
Figure 6-1b

MCOSD Fish Presence Region 2
SOURCE:  MCOSD, 2012



Marin County Open Space District
Figure 6-1c

MCOSD Fish Presence Region 3
SOURCE:  MCOSD, 2012



Marin County Open Space District
Figure 6-1d

MCOSD Fish Presence Region 4
SOURCE:  MCOSD, 2012



Marin County Open Space District
Figure 6-1e

MCOSD Fish Presence Region 5
SOURCE:  MCOSD, 2012



Marin County Open Space District
Figure 6-1f

MCOSD Fish Presence Region 6
SOURCE:  MCOSD, 2012
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6.2  Hydrology and Water Quality 

The following section discusses the groundwater and surface water resources, and their quality, that 
exist within Marin County and specifically within the preserves managed by the MCOSD.  
Regulations adopted by other agencies with respect to such resources that may influence the 
MCOSD’s management of roads and trails are set forth in Appendix A of this RTMP. 

The MCOSD preserve system encompasses various micro-climates, elevations, surface- and 
groundwater features, and trail and road facilities and conditions.  Each of the 34 preserves, grouped 
into six geographic regions, drains to unique stream, estuarine or bay systems and resides in one or 
more watersheds. Figures 6-2a through 6-2f show the location of each preserve within each region 
and display the following information relevant to the hydrology and water quality setting discussed 
here: 

• Watershed boundary and name 
• Sensitive and beneficial surface water features  
• Topography 
• Road and trail type, placement and grade 
• Evidence of concentrated flow or gullying within trail network 
• Locations where drainage-crossing infrastructure exists (i.e., culverts, fords, or bridges) and 

where it does not (i.e., undesignated).   

6.2.1  Regional Climate 

Marin County has a mild Mediterranean climate with mean temperatures ranging from high 40s (°F) 
in the colder winter months to the low 70s (°F) during the peak summer months of July and August. 
Most rainfall occurs in the winter, during the months November through March.  Average annual 
rainfall varies greatly across the county, with a low of 18 inches at Point San Pedro to 50 inches or 
more along the Mt. Tamalpais ridgeline. The central portion of the county, where the bulk of the 
preserves are located, averages 30 to 40 plus inches a year. Often, significant runoff events occur in 
these areas in response to prolonged rainfall over two to three days, interspersed with short bursts of 
intense rainfall (Marin County 2005). Table 6-2 shows rainfall amounts that can be generated under 
various storm scenarios following saturation conditions (i.e., assuming zero infiltration) for two areas 
of Marin County.  

Table 6-2 Rainfall Amounts for Select Storm Return Intervals in Select Marin County Areas  

Location Average 
Annual Rainfall 

2-Year 
24-Hour Storm 

25-Year 
24-Hour Storm 

50-Year 
24-Hour Storm 

 
Inches Inches Cubic 

Ft/acre1 
Inches Cubic 

Ft/acre1 
Inches Cubic 

Ft/acre1 
Bolinas 36 3.5 12,705 6.5 23,595 7.5 27,225 

Novato 30 3.0 10,890 4.7 17,061 6.2 22,506 

Note: 1 Assumes zero infiltration.  
Source: UC ANR, 2012. 
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Due to its varying topography and proximity to the Pacific Ocean and San Francisco Bay, the county 
has notable microclimates where weather can vary dramatically even within short distances. For 
example, fog and winds often linger along the coastal areas during the summer months, while inland 
areas just 10 to 15 miles away can be sunny and hot. The three climate zones categorized for Marin 
are shown in Table 6-3.  

Table 6-3 Marin County Climate Zone and Condition 

Zone Climate Condition Average Low 
Temperature 

Examples of Preserves 
Located in each Zone 

15 –  
Coastal Climate 

Some winter frosts, warmer summers 
with afternoon winds. 

28° – 21° F Terra Linda/Sleepy Hollow 
Divide, Lucas Valley, Ignacio 
Valley, Indian Valley  

16 –  
North Coast 
Thermal Belt 

Has more heat than Zone 17 and 
warmer winters than Zone 15. 
Summer afternoon winds lowland 
valley areas and hilltops will 
experience colder winters.  

32°-19° F San Anselmo, Lagunitas, Mill 
Valley, Ross, Kentfield, Larkspur 

17- 
Marin Effects 

Mild, wet winters and cool summers 
with frequent fog and wind. Hilltops 
with southwest facing slopes 
experience hotter summers.  

36° to 23° F Bothin Marsh, Bolinas Lagoon, 
Ring Mountain, Old Saint Hilary, 
and San Pedro Mountain  

Source: Sunset, 2012; UC Marin Master Gardener, 2012. 

 
6.2.2  Sensitive and Beneficial  Water Features 

The San Francisco Regional Water Quality Control Board (SF RWQCB) regards several water 
bodies in Marin County as beneficial for various reasons, including key agricultural, domestic, or 
industrial water supply sources; critical aquatic or wildlife habitat; or recreational uses. Many of the 
preserves drain to or encompass sensitive or listed beneficial water bodies, and all ultimately drain to 
the Pacific Ocean, which is also listed. Table 6-4 lists the beneficial waters and the preserves that 
drain to or contain them.   Figures 6-3 and 6-4 depict the waters within the Coastal and Central 
Marin Basins.   

 



Marin County Open Space District
Figure 6-2a

Hydrology Characteristics - MCOSD Preserves: Region 1
SOURCE:  MCOSD Opportunities and Constraints Report (Planning Partners), 2012



Marin County Open Space District
Figure 6-2b

Hydrology Characteristics - MCOSD Preserves: Region 2
SOURCE:  MCOSD Opportunities and Constraints Report (Planning Partners), 2012



Marin County Open Space District
Figure 6-2c

Hydrology Characteristics - MCOSD Preserves: Region 3
SOURCE:  MCOSD Opportunities and Constraints Report (Planning Partners), 2012



Marin County Open Space District
Figure 6-2d

Hydrology Characteristics - MCOSD Preserves: Region 4
SOURCE:  MCOSD Opportunities and Constraints Report (Planning Partners), 2012



Marin County Open Space District
Figure 6-2e

Hydrology Characteristics - MCOSD Preserves: Region 5
SOURCE:  MCOSD Opportunities and Constraints Report (Planning Partners), 2012



Marin County Open Space District
Figure 6-2f

Hydrology Characteristics - MCOSD Preserves: Region 6
SOURCE:  MCOSD Opportunities and Constraints Report (Planning Partners), 2012
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Table 6-4 Water Bodies in Marin County with Existing and Potential Beneficial Uses 

Waterbody 
Existing Human 

Uses 
Existing Aquatic Life Uses Wildlife 

Use/Habitat 
Existing 

Recreational Uses 
Preserves that Drain to or 

Include Waterbody 

Marin Coastal  Basin 
Pacific Ocean Industrial Service 

Supply 
Commercial and Sport Fishing, Shellfish 
Harvesting, Marine Habitat, Fish 
Migration, Preservation of Rare and 
Endangered Species, Fish Spawning 

X Contact and Non-
Contact Water 
Recreation, 
Navigation 

All Preserves 

San Geronimo  Cold and Warm freshwater habitat, Fish 
Migration, Preservation of Rare 
Endangered Species, Fish Spawning  

X Contact and Non-
Contact Water 
Recreation 

French Ranch, Maurice Thorner 
Memorial Open Space, Roy’s 
Redwoods, Gary Giacomini, and 
(small portion) White Hill 

Lagunitas Creek  Agriculture, 
Municipal and 
Domestic, 
Industrial Service 
Supply 

Cold and Warm freshwater habitat, Fish 
Migration, Preservation of Rare 
Endangered Species, Fish Spawning 

X Contact and Non-
Contact Water 
Recreation 

French Ranch, Maurice Thorner 
Memorial Open Space, Roy’s 
Redwoods, Gary Giacomini, and 
(small portion) White Hill 

Bolinas Lagoon  Commercial and Sport Fishing, Shellfish 
Harvesting, Marine Habitat, Fish 
Migration, Preservation of Rare and 
Endangered Species, Fish Spawning 

X Contact and Non-
Contact Water 
Recreation, 
Navigation 

Bolinas Lagoon  

Pine Gulch Creek Agriculture, 
Municipal and 
Domestic, and 
Industrial Service 
Supply 

Cold and Warm freshwater habitat, Fish 
Migration, Preservation of Rare and 
Endangered Species, Fish Spawning 

X Contact and Non-
Contact Water 
Recreation 

Bolinas Lagoon 

Woodacre Creek  Cold and Warm freshwater habitat, Fish 
Migration, Preservation of Rare and 
Endangered Species 
 

X Contact and Non-
Contact Water 
Recreation 

Gary Giacomini 
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Table 6-4 Water Bodies in Marin County with Existing and Potential Beneficial Uses 

Waterbody 
Existing Human 

Uses 
Existing Aquatic Life Uses Wildlife 

Use/Habitat 
Existing 

Recreational Uses 
Preserves that Drain to or 

Include Waterbody 

Marin County Central  Basin 

Larkspur Creek  Cold and Warm freshwater habitat, 
Preservation of Rare and Endangered 
Species, Fish Spawning 

X Contact and Non-
Contact Water 
Recreation 

Baltimore Canyon (headwaters) 
and Blithedale Summit 

Corte Madera 
Creek 

 Commercial and Sport Fishing Cold  and 
Warm freshwater habitat, Fish 
Migration, Preservation of Rare and 
Endangered Species, Fish Spawning 

X Contact and Non-
Contact Water 
Recreation, 
Navigation 

Baltimore Canyon and Blithedale 
Summit 

San Rafael Creek  Cold and Warm freshwater habitat X Contact and Non-
Contact Water 
Recreation, 
Navigation 

Terra Linda/Sleepy Hollow 
Divide 

San Anselmo Creek  Cold and Warm freshwater habitat, Fish 
Migration, Preservation of Rare and 
Endangered Species, Fish Spawning 

X Contact and Non-
Contact Water 
Recreation 

Cascade Canyon, White Hill and 
Gary Giacomini 

Fairfax Creek  Cold and Warm freshwater habitat, Fish 
Spawning 

X Contact and Non-
Contact Water 
Recreation 

Loma Alta 

Sleepy Hollow 
Creek 

 Cold and Warm freshwater habitat, Fish 
Migration, Preservation of Rare and 
Endangered Species, Fish Spawning 

X Contact and Non-
Contact Water 
Recreation 

Terra Linda/Sleepy Hollow 
Divide, and Bald Hill 

Tamalpais Creek  Cold and Warm freshwater habitat, Fish 
Migration, Preservation of Rare and 
Endangered Species, Fish Spawning 

X Contact and Non-
Contact Water 
Recreation 

Baltimore Canyon 

Arroyo Corte 
Madera Del 
Presidio 

 Shellfish Harvesting, Cold and Warm 
freshwater habitat, Fish Migration, 
Preservation of Rare and Endangered 
Species, Fish Spawning 

X Contact and Non-
Contact Water 
Recreation 

Blithedale Summit 
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Table 6-4 Water Bodies in Marin County with Existing and Potential Beneficial Uses 

Waterbody 
Existing Human 

Uses 
Existing Aquatic Life Uses Wildlife 

Use/Habitat 
Existing 

Recreational Uses 
Preserves that Drain to or 

Include Waterbody 

Warner Canyon 
Creek 

 Cold and Warm freshwater habitat, Fish 
Migration, Preservation of Rare and 
Endangered Species, Fish Spawning 

X Contact and Non-
Contact Water 
Recreation 

Blithedale Summit and Camino 
Alto 

Richardson Bay Industrial Service 
Supply 

Commercial and Sport Fishing, Shellfish 
Harvesting, Estuarine Habitat, Fish 
Migration, Preservation of Rare and 
Endangered Species, Fish Spawning 

X Contact and Non-
Contact Water 
Recreation, 
Navigation 

Blithedale Summit, Camino Alto, 
Horse Hill, Ring Mountain, 
Bothin Marsh and Old Saint 
Hillary’s 

Source: SF RWQCB, 2011. 
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In addition to listed beneficial water bodies, several of the preserves encompass or drain to small 
ephemeral, intermittent, and perennial creeks and streams and associated riparian and wetland 
habitat that are still important resources for water quality, riparian plant species, aquatic 
invertebrates, fish, native wildlife and recreational visitors.  These waterways within each preserve 
are listed in Table 6-5, and include Sutton Manor Creek in Alto Bowl, Clear Creek in French Ranch, 
Larsen and Spirit Rock Creek in Roy’s Redwoods, and Miller Creek in Lucas Valley.  

By preserving these areas as parklands, the MCOSD aids in the protection of water quality and these 
stream, wetland, and bay resources by providing for stormwater infiltration within the vegetated 
landscape, maintaining riparian corridor buffers, and negating any potential increases in runoff or 
pollutants that would coincide with development. Within this larger scope of protection, however, 
the construction and operation of roads and trails can affect water resources by introducing new 
sediment sources from construction disturbance, trail erosion, slope failures, or creek destabilization. 
In order to reduce these potential impacts, the MCOSD will incorporate hydrology and water quality 
Best Management Practices (BMP) into new road and trail construction, as well as existing road and 
trail improvements, as discussed in Chapter 7, Design Standards, Management Activities, and Best 
Management Practices.  

6.2.3  Hydrologic Features Relevant to Each Preserve 

Several attributes for each preserve can affect hydrologic resources and water quality, depending on 
their location and configuration. This section summarizes some of these hydrologic features, and 
shows how they relate to hydrology and water quality. Table 6-5 lists more specific information 
regarding hydrologic features relevant to each preserve, and Figures 6-2a through 6-2f depict these 
features.  

FLOODING 

Regional flooding is not a major concern for the majority of preserves, given they are most often 
located in the upper elevations of the watersheds closer to the stream and drainage headwaters. 
Nonetheless, management and engineering attention still needs to be paid to the potential for 
localized flooding within these upper elevation preserves where there can be a flashy but sharp rise 
in peak flow during a large storm event. Within these higher elevation or headwaters areas, the 
MCOSD needs to ensure that drainage in these areas is not, or does not become, constricted by 
undersized, damaged, or poorly placed culverts, fords or bridges that may result in flooding of the 
road or trail, or eroding of the trails, conveyances, or slopes.  Several of the preserves drain to creeks 
that wind tightly through neighborhoods and urban areas with 100-year flood zones that penetrate 
property lines and infrastructure downstream of the preserves. An example of this is Larkspur 
Creek, whose 100-year flood zone initiates and widens in the neighborhoods downstream of 
Blithedale Summit (FEMA 2009). Although not expected with the minimal amount of development 
associated with road and trail management and operation, the MCOSD needs to remain cognizant 
of any changes to preserve lands that may have the potential to increase or decrease runoff volumes 
to areas downstream.  

Conversely, in the lower elevation wetland and lagoon preserves, flooding is probable and often 
beneficial. Trail installation and operation with minimal maintenance, adequate public safety, and 
water quality protection in these preserves requires an understanding of potential impacts due to 
tidal fluctuations, groundwater influence, flooding, and anticipated future sea level rise (see  
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Figure 6-5). The following preserves are either partially or completely within the 100-year regulatory 
flood zone (FEMA 2009): 

• Santa Margarita Island 
• Santa Venetia Marsh 
• Bothin Marsh 
• Bolinas Lagoon 

DRAINAGE AND TRAIL CROSSINGS 

Another water quality challenge for the MCOSD’s road and trail network is that roads and trails 
frequently pass through steeply inclined landscapes with a number of steep canyon drainages and 
riparian creeks. Trails that cross directly over existing drainages and streams can lead to accelerated 
erosion at crossing points, thereby leading to potential increases in sediment loads to receiving water 
bodies.  Infrastructure in the form of culverts, fords, and bridges constructed to isolate or stabilize a 
drainage or creek from continued crossing by pedestrians, equestrians, bicyclists, and maintenance 
and fire crews can mitigate these potential effects, but, if inadequately designed or undersized for the 
anticipated flows, they can cause further channel degradation and soil loss by eroding the bed and 
banks of streams. If not designed properly, some stream crossings may also create impediments to 
fish passage.  

There are close to 500 unimproved or unprotected stream crossings within preserves in the six 
regions, and they have the potential to add increased sediment inputs to downstream waterways. 
Crossings with existing infrastructure may also need to be re-assessed in order to ensure that 50-year 
design flows can be adequately conveyed without flooding or sharp increases in velocities or shear 
stresses, and that the stream bed and banks in the area of the crossing are stable, and passable by 
fish, if necessary.   Table 6-5 provides information on stream crossings specific to each preserve. 
Figures 6-2a through 6-2f display the undesignated crossings and bridge, culvert, and ford crossings 
within each preserve. In Baltimore Canyon, the Hoo Koo E Koo and Southern Marin Line trails 
cross Larkspur Creek, and the Dawn Falls Trail runs immediately adjacent to Larkspur Creek, 
crossing some of its tributaries. The Gary Giacomini preserve has numerous stream crossings, 
including several each at the Sylvestris Fire Road, Contour Trail, Candalero Canyon Trail and 
Lagunitas Trail. In Cascade Canyon, the High Water Trail, the Canyon Trail, and the Cascade Fire 
Road all cross San Anselmo Creek. 

Pursuant to this Road and Trail Management Plan, the MCOSD will incorporate hydrology, water 
quality, and resource protection BMP discussed in Chapter 7, Design Standards, Management Activities, 
and Best Management Practices, when construction and enhancement of trails intersect with drainages 
and streams in order to protect the water quality of those waterways and the receiving waters 
downstream.  



Marin County Open Space District
Figure 6-5

Sea Level Rise Inundation Areas
SOURCE: San Francisco Bay Conservation and Development Commission,  
 Shoreline Areas Potentially Exposed to Sea Level Rise: Central Bay North
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Table 6-5 Summary of Hydrology and Water Quality Conditions by County Preserve 

Physical Features 
Preserve 
Name Area 

(acres) 
Watershed(s) 

(WS) 
 

Terrain/
Climate 

Wetlands/Sensitive 
Water Bodies 

General Road and Trail 
Condition 

Hydrologic and Historical Setting 

Region 1  
Baltimore 
Canyon 

194 Corte Madera  
(part of Ross 
Valley WS at 28-
Square Miles)  

Mostly 
steep 
canyon 
and ridge 
line.  

Yes. 
Larkspur Creek 
headwaters and 
numerous springs.  

• Fire roads are typically 30’ wide 
ingress/egress (tractor mow), 
and 50’ or 100’ wide defensible 
space.  

• Extensive gullying along Hoo 
Koo E Koo and Indian Fire Road 
trails.   

• Hoo Koo E Koo and Southern 
Marin Line trails cross Larkspur 
Creek and Dawn Falls Trail runs 
immediately adjacent to the 
creek crossing some of its 
tributary drainages. 

• Slide at Windy Ridge Trail 
• Northwestern section of Dawn 

Falls Trail has grades > than 15 
and 25 percent. 

• Redwoods were logged in the mid-1800s, all in less 
than one decade. 

• West property boundary is shared with MMWD. 
• Part of watershed also known as Ross Valley 

Watershed where in 2006, the County of Marin, City 
of Larkspur and Towns of Fairfax, Ross and San 
Anselmo formed the Ross Valley Flood Protection 
and Watershed Program (RVFPWP) to develop and 
implement a flood management program that 
promotes with healthy watershed processes (Marin 
County 2009). 

King 
Mountain  

102 Corte Madera 
(part of Ross 
Valley WS) 

Steep   • Ranching in late 1800. Goats grazing in early to 
mid-1900s. Parcels acquired in 1988 and 1990. 

Blithedale 
Summit 

615 Corte Madera 
(part of Ross 
Valley WS) and 
Arroyo Corte 
Madera del 
Presidio (part of 
Richardson Bay 
WS) 
 
 

Steep The northwest 
portion of the 
preserve drains to 
Larkspur Creek. 
The southwest 
portion of the ridge 
drains to Warner 
Canyon Creek and 
Arroyo Corte 
Madera del Presidio 
Creek. 

• Fire roads are 30’ wide 
ingress/egress (tractor mow, 
installed after 1994). 

• Contains miles of proposed 
primary fuelbreaks along ridge 
top roads in mixed chaparral 

• Several trails with active erosion 
and gullying including Blithedale 
Ridge, Madera Ridge and Middle 
Summit fire roads and 
Huckleberry Trail.  

• Blithedale Summit adjoins MMWD, state park, and 
national park lands providing a linkage between the 
waters of San Francisco Bay and the Pacific Ocean. 

• Shares property boundary with MMWD. Saved 
from development in the 1970s. 

• A Special Flood Hazard Area (i.e. 100-year flood 
zone) initiates and widens along Larkspur Creek 
after it leaves the preserve and begins to wind 
through the lower elevation residential and town 
areas (FEMA 2009).  
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Table 6-5 Summary of Hydrology and Water Quality Conditions by County Preserve 

Physical Features 
Preserve 
Name Area 

(acres) 
Watershed(s) 

(WS) 
 

Terrain/
Climate 

Wetlands/Sensitive 
Water Bodies 

General Road and Trail 
Condition 

Hydrologic and Historical Setting 

• Stream crossings on Southern 
Marin and Corte Madera trails.  

• Several trail segments within the 
preserve occur on fall lines and 
large portions of Blithedale and 
Corte Madera Ridge fire roads 
are steeper than 15% grade 
often coinciding with prominent 
gully formation.   

• The Southern Marin Watershed Program is a 
collaborative effort of the City of Mill Valley, the 
County of Marin, and Flood Control Zones 3 and 4 
that integrates flood protection and environmental 
restoration within the Richardson Bay WS. Marin 
County Department of Public Works was 
authorized to begin implementation of a county-
wide Watershed Program on May 13, 2008 (Marin 
County 2008). 

Camino 
Alto  

165 Corte Madera 
(part of Ross 
Valley WS) and 
Arroyo Corte 
Madera del 
Presidio (part of 
Richardson Bay 
WS) 
 

Steep, 
mostly 
along a 
ridgeline 

Yes 
Creeks/Riparian 
woodlands 

• Numerous social trails; major 
road erosion; heavy public use 
with dogs. 

• Cascade Canyon Bottomlands 
and Cascade Canyon fire trail 
are very heavily used. 

• A high concentration of 
eroded/gullying roads.  

• Several fall line trails and trails 
>25% grade, particularly along 
Lower and Middle Summit 
Roads.  
Many other trails at >15% 
grade. 

 

• Northridge acquisition from 1970s 
• Parcels purchased in 1974, 1976, 1977, 1978, 1989, 

1991, 1992, and 2002.  
• Shares boundary with MMWD land to the west , 

abuts residential neighborhoods along its eastern 
margin and is adjacent to the Mill Valley Golf 
Course to the west. 

• Flood Control Zones 3 and 4 were formed in the 
late 1950s to address flooding in low lying areas 
bordering Richardson Bay at the downstream end 
of the watershed. Since then numerous flood 
control facilities have been constructed and 
continue to be in operation. 

• Following the floods of 2005/06 the City of Mill 
Valley has allocated funding for flood control 
projects to increase the level of flood protection 
within Arroyo Corte Madera del Presidio watershed 
(Marin County 2009).  
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Physical Features 
Preserve 
Name Area 

(acres) 
Watershed(s) 

(WS) 
 

Terrain/
Climate 

Wetlands/Sensitive 
Water Bodies 

General Road and Trail 
Condition 

Hydrologic and Historical Setting 

Alto Bowl 38  Arroyo Corte 
Madera del 
Presidio (part of 
Richardson Bay 
WS) 
 

 Yes 
Sutton Manor 
Creek 
 

Fire roads are 60’ wide 
ingress/egress and 100’ wide 
defensible space. Hand mow.  
 

• Former dairy ranches - Tunnel Ranch and Alto 
Dairy - until 1940. Parcels acquired in 1974, 1985, 
and 1990.  

• Three springs were successfully enclosed in large 
grazing enclosures, and replanted with native 
species. No recent monitoring has been conducted 
but staff believes the spring fencing project was a 
success. 

Horse Hill 49 Arroyo Corte 
Madera del 
Presidio (part of 
Richardson Bay 
WS) 
 

Steep Yes 
Three springs 
grazed by horses 
occur on the 
preserve 

• Fire roads are 30’ wide 
defensible space (hand and 
tractor mow, installed since 
1994). 

• Horses have created numerous 
trails.  

• Almost all the trails within the 
preserve show evidence of 
gullying and erosion.  

• Several trails on fall line and/or 
steeper than 25% grade.  

• Oak groves are suffering from soil compaction and 
poor regeneration.  

• Horses have grazed Horse Hill for over 40 years. 
Purchased in 1995. 

• Privately owned horses (max. 14) are grazed over 60 
acres, including land belonging to Mill Valley 
Meadows Homeowners’ Association. Pursuant to 
Board direction, equine use is the dominant use of 
Horse Hill and will remain so for the foreseeable 
future. 

• Abuts Highway 101 to the east 

Region 1 
Total 

252    • Steep trails with almost 70 percent at 15% grade or steeper and 25% positioned along fall 
line. 

• 16.5 miles of trail with extensive gullying.   
• 78 undesignated stream crossings. 
• 35 miles of redundant trails.  
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Water Bodies 

General Road and Trail 
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Region 2 
Cascade 
Canyon 

497 San Anselmo 
Creek part of 
the larger Ross 
Valley WS 

Steep Yes 
Pine Mountain 
Creek  
Cascade Falls Creek 
Carey Camp Creek 
Rush Creeks 
Vernal pool  
Numerous springs 
(including 
serpentine seep) 

• Fire trails are typically 30’ wide. 
• Vegetation in Cascade Canyon 

bottomlands along San Anselmo 
Creek has been displaced by the 
road system and several 
recognized and non-recognized 
bike trails in the area. 

• Numerous steep trails (>15%-
25% gradient) with gullying.  

• Four slides in the area and two 
stream crossings.  

• Grazing - Bottini Ranch.  
• Hunting - “Elliot Nature Preserve” – from mid 

1900s to 1970s.  
• Parcels purchased in 1975, 1978, 1987, 1994, 1995, 

1997, and 2008..  
• Cascade Canyon Bottomlands and Cascade Canyon 

fire trail are very heavily used. 
• Shares boundary with MMWD land. 
• Former 38-acre Elliott Nature Preserve is part of 

this preserve.  

French 
Ranch 

383 San Geronimo 
Creek (part of 
Tomales Bay 
WS via 
Lagunitas Creek) 

Steep Yes 
Clear Creek 

• Fire roads are 30’ wide 
ingress/egress, mostly 
maintained via hand and tractor 
mowing.   

• There are three steep main trails, 
one of which is French Ranch 
Road, with 15% or greater 
grades, sections along the fall 
line and extensive gullying.  

• Recent extensive illegal trail 
construction. 

• Area drains to San Geronimo Creek which feeds 
Tomales Bay designated by the US Fish and Wildlife 
Service in 2002 as a Wetland of International 
Importance (Marin County 2009.  

• Marin County DPW has prepared a draft Salmon 
Enhancement Plan to guide development in the San 
Geronimo Valley since it includes the last un-
dammed headwaters of Lagunitas Creek with critical 
Coho salmon habitat (Marin 2009).   

Gary 
Giacomini 

1,468 San Geronimo 
Creek (part of 
Tomales Bay 
WS via 
Lagunitas Creek) 
The southeast 
portion of 
Giacomini 
drains to San 

 Yes 
San Geronimo 
Creek 
Montezuma Creek 
Candelero Creek 
Creamery Creek 
Deer Camp Creek 
Bates Canyon Creek 
Woodacre Creek 
Pine Mountain 
Creek 

• There is a large network of 
illegal trails used by bikers and 
hikers in this preserve that cut 
through manzanita and other 
native plant communities.  

• Cortez Fire Road was converted 
from single-track trail to fire 
road in 2007 after pressure from 
local residents to provide an escape 
route in case of wildland fire. 

• Parcels acquired from developers in 1991 and 1995. 
• MMWD shares the western boundary of preserve.  
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Physical Features 
Preserve 
Name Area 
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Watershed(s) 
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Terrain/
Climate 
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Water Bodies 

General Road and Trail 
Condition 
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Anselmo Creek 
and the Ross 
Valley 
Watershed. 

• Several steep trails with sections 
along fall line, extensive gullying. 
Include Manzanita, Juniper, 
Grange and Conifer Ridge trails.  

• Numerous stream crossings 
including several each at 
Sylvestris Fire Road, Contour 
Trail, Candelero Canyon Trail, 
and Lagunitas Trail.  

• Six slides below San Geronimo 
Ridge. 

Loma Alta 492 Fairfax Creek 
part of larger 
Ross Valley 
Watershed 

 Yes 
Fairfax Creek 
Seasonal wetlands 

• Fire trails are 30’ wide 
ingress/egress and hand and 
tractor mowed maintenance.  

• The majority of trails exhibit 
extensive gullying including Hill 
Fire Road, Old Railroad Grade 
and Gunshot Fire Road.  

• Four stream crossings within the 
preserve. 

• Four slides along Smith Ridge trail.   

• History of grazing. Parcels acquired in 1988, 1989, 
and 1990. 

Maurice 
Thorner  

31 San Geronimo 
Creek (part of 
Tomales Bay 
WS via 
Lagunitas Creek) 

Ridge line  • Fire roads with 30’ wide 
ingress/egress and mostly hand 
and tractor mowed. 
 

• Property acquired in 1981. Gold mining in late 
1800s on slope south of the preserve. 

• Area drains to San Geronimo Creek which feeds 
Tomales Bay designated by the USFWS in 2002 as a 
Wetland of International Importance.  

• Marin County DPW has prepared a draft Salmon 
Enhancement Plan to guide development in the San 
Geronimo Valley since it includes the last un-
dammed headwaters of Lagunitas Creek with critical 
Coho salmon habitat (Marin 2009).   
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Water Bodies 

General Road and Trail 
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Roy’s 
Redwoods 

271 San Geronimo 
Creek (part of 
Tomales Bay 
WS via 
Lagunitas Creek) 

Steep Yes 
Larsen Creek  
Spirit Rock Creek 
 

• Fire roads are 30’ wide 
ingress/egress with mostly hand 
and tractor mowing.  

• Gullying on Roy’s Loop Trail 
and Dickson’s Ridge Fire Trail.  

•  

• Purchased in 1978. Select-cut logging, Grazing in 
mid-1900s.  

• Golf course along southwestern boundary. 463 
acres - French Ranch 

• Area drains to San Geronimo Creek which feeds 
Tomales Bay designated by the US Fish and Wildlife 
Service in 2002 as a Wetland of International 
Importance (Marin County 2009.  

• Marin County Department of Public Works has 
prepared a draft Salmon Enhancement Plan to 
guide development in the San Geronimo Valley 
since it includes the last un-dammed headwaters of 
Lagunitas Creek with critical Coho salmon habitat 
(Marin 2009).   

White Hill 367 Fairfax Creek 
part of larger 
Ross Valley 
Watershed 
Very small 
portion of 
preserve to the 
west drains to 
San Geronimo 
Creek (part of 
Tomales Bay 
WS via 
Lagunitas Creek)  

Ridge line Yes 
Pine Mountain 
Creek  
Cascade Falls Creek 
Wet meadow 
(sedge-rush-wet 
meadow) 

• Fire trails are 30’ wide and 
maintained with tractor mow. 

• Some fall line trail sections and 
gullying.  

• History of grazing, probably until the 1920s.  
• Purchased from Boy Scouts of America in 1994 and 

1997-1998.  
• North Shore Railroad built tunnel (now Bothin 

Tunnel) through ridge north from White Hill.  
• Shares western boundary with MMWD land. 

Region 2 
Total 

3,126    • Steep trails with almost 83 percent at 15% grade or steeper; 25% positioned along fall line.  
• 40 miles of trail with extensive gullying.  
• 241 undesignated stream crossings. 
• 70 miles of redundant trails.  
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General Road and Trail 
Condition 
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Region 3 
Ignacio 
Valley 

905 Arroyo de San 
Jose in larger 
Novato Creek 
WS  

Steep Yes 
Arroyo de San Jose 
Creek 
Two unnamed 
creeks. 

• Fire trails installed in 1994 are 
30’ wide and maintained with 
hand mowing. 

• One unnamed trail entirely on 
fall line but no reported 
evidence of gullying.  

• Chicken Shack Fire Road on 
ridgeline have several steep 
portions with gullying.  

• Adjacent to Loma Verde and Pacheco Valle Open 
Space Preserves. 

• Purchased in 1975. 
• A draft Novato Watershed Program is underway. In 

2006, the Marin County Flood Control District 
completed the final phase of a 15 year, multi-phase flood 
control project that provides protection from the 50-
year storm event along the lower reaches of Arroyo 
Avichi, Warner, and Novato Creeks (Marin 2009).   

Indian 
Valley 

613 Ignacio Creek 
part of larger 
Novato Creek 
WS (45 Square 
Miles) 

Steep Yes 
Arroyo Avichi, 
south fork  
One unnamed creek 

• Fire trails are 30’ wide with 
mostly hand and tractor mow 
maintenance.  

• Proposed break on district lands 
utilizes an unmaintained and 
problematic road cut.  

• Several steep and eroding trails 
including Susan Alexander, 
Waterfall Trails.  

• One stream crossing on 
Waterfall Trail.  

• First parcel purchased in 1975. Previously part of 
the Back Ranch. 

• A draft Novato Watershed Program is underway 
and in 2006, the Marin County Flood Control 
District completed the final phase of a 15 year, 
multi-phase flood control project that provides 
protection from the 50-year storm event along the 
lower reaches of Arroyo Avichi, Warner, and 
Novato Creeks (Marin 2009).   

• MCOSD performed extensive creek restoration 
work in Arroyo Avici in late 1980s-early1990s, along 
Indian Valley Fire Road.  

• Large debris flow from preserve caused damage to 
two homes during storm of 12/31/04-1/1/05. 

Loma 
Verde 

267 Ignacio Creek 
part of larger 
Novato Creek 
WS (45 Square 
Miles) 

Steep  • Pebble Beach and Escondido 
Fire Roads have long reaches on 
the fall line and exhibit extensive 
gullying.    

• Adjacent to Ignacio Valley and Pacheco Valle Open 
Space Preserves. 

• History of ranching. 
• A draft Novato Watershed Program is underway 

and in 2006, the Marin County Flood Control 
District completed the final phase of a 15 year, 
multi-phase flood control project that provides 
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protection from the 50-year storm event along the 
lower reaches of Arroyo Avichi, Warner, and 
Novato Creeks (Marin 2009).   

Lucas 
Valley 

1608 Miller Creek (12 
Square Miles) 

Steep Yes 
Miller Creek and 
several tributaries 
 
Pristine coastal 
prairie is also 
present and several 
uncommon plants 
along ridgeline.  

• Lower concentration of trails per 
area of open space compared to 
many other preserves.  

• Grady and Luis Fire Roads and 
Rubicon and Vogelsang Trails 
have several steep gradient 
reaches (>15% - 25%) with 
erosion issues.  

• History of ranching since 1860. Parcels acquired in 
1975, 1986, 1989, 1990, and 1996.  

• Properties to the west are privately owned ranches, 
some by George Lucas. County-owned parcel to the 
east is managed by the Lucas Valley Homeowners’ 
Association. 

Pacheco 
Valle 

443 Pacheco Creek 
to larger Novato 
Creek WS (45 
Square Miles) 
via Ignacio 
Creek 

Steep Yes 
Pacheco Creek 
 

• Fire trails are 30’ wide 
ingress/egress maintained with 
mostly hand and tractor 
mowing.  

•  Gullying along ridgeline fire 
roads, Chicken Shack, Little Cat 
and Ponti.  

• Adjacent to Ignacio Valley and Loma Verde Open 
Space Preserves. 

• Parcels acquired in 1975 and 1995. 
• A draft Novato Watershed Program is underway 

and in 2006, the Marin County Flood Control 
District completed the final phase of a 15 year, 
multi-phase flood control project that provides 
protection from the 50-year storm event along the 
lower reaches of Arroyo Avichi, Warner, and 
Novato Creeks (Marin 2009).   

Region 3 
Total 

3,836    • Steep trails with 90 percent at 15% grade or steeper; almost 50% positioned along fall line.  
• 30 miles of trail with extensive gullying.  
• 66 undesignated stream crossings. 
• 35 miles of redundant trails. 
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Region 4 
Deer Island 158 Novato Creek 

WS (45 Square 
Miles) 
 

Steep and 
gently 
sloped 

Yes 
Estuarine marsh 
habitats 
Novato Creek and 
Deer Island 
Channel Creek run 
outside preserve 
edges 
 

• Fire trails are 30’ wide 
ingress/egress with mostly 
tractor mowing for 
maintenance.  

• Evidence of concentrated flow 
along trails but no gullying.  

• Island until late 19th century and diked and drained 
for pasture land. History of ranching since 1890. 
Parcels acquired in 1978 and 1983 (9-acre grazing 
lease ended). 

• Property is surrounded by parcels owned by Marin 
Co DPW/Flood Control, Novato Sanitary District, 
California Department of Fish and Game, Marin 
Audubon Society. 

Indian Tree 227 Novato Creek 
WS (45 Square 
Miles) 
 

Steep Yes 
Vineyard Creek and 
one unnamed creek 

• Fire trails are 30’ wide 
ingress/egress (hand mow). 

• Evidence of gullying on 
switchback trails between 
Willow Tree Stables and 
ridgetop.  

• Purchased in 1977. Previously part of French Ranch. 
• Adjacent properties owned by Marin Agricultural 

land Trust and North Marin Water District. 
• Irregular property boundary was intended to capture 

springs along slope. 
• Road access is from Vineyard Road through 

NMWD lands. 
Little 
Mountain 

230 Novato Creek 
WS (45 Square 
Miles) 
 

Steep Yes 
Small vernal pool is 
at this site  
Novato Creek runs 
along the preserve 
boundary 
Undifferentiated 
marsh  

• Trails are 30’ wide 
ingress/egress and maintained 
via tractor and hand mowing 

• Steep sections along ridgeline 
trail in center of preserve. 

• Gullying along Doe Hill Fire 
Road. 

• Previously part of E Ranch.  
• Purchased in 1995.  
• Adjacent residential community is essentially 

surrounded by MCOSD lands. 
• NMWD lands are adjacent on west boundary. 
• Slope instability issues on south face addressed 

shortly after property was acquired. 

Mount 
Burdell 

1,558 Novato Creek 
WS (45 Square 
Miles) 
Eastern edge of 
preserve is in 
Rush Creek WS 

Mostly 
steep 

Yes 
Two small, 
unnamed creeks 
Hidden Lake, one 
of Marin County’s 
few vernal pools 

• Fire trails are 30’ wide 
ingress/egress and maintained 
with hand and tractor mowing.  

• Large proportion of preserve 
trails exhibit erosion and 
gullying.  

• At least one social trail has been 
closed by ripping the trail bed. 

• Recent grazing plan recommends some changes, 
including timing and intensity of grazing and 
changes in protection of rare plants.  

• Previously part of C Ranch. Purchased in 1977.  
• California Department of Parks and Recreation 

owns Olompali property to the northeast. 
Northwest and west slopes are privately owned 
dairy ranches. 
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• Some riparian areas have been fenced to protect 
from cattle, but may need additional restoration. 

Rush Creek 472 Rush Creek WS Steep and 
gently 
sloped 

Yes 
Rush Creek runs 
along boundary 
Seasonal wetlands 
(Cemetery Marsh) 
Wet meadow 

• Fire trails are 30’ wide 
ingress/egress with hand and 
tractor mowed maintenance 
since acquisition. 

• Minimal steep trail sections, 
however evidence of gullying on 
Pinheiro Fire Road and Rush 
Creek Trail.  

• Chicken ranch in early 1900s. Received land in late 
1990s.  

• California Department of Fish and Game owns 
adjacent properties. 

Verissimo 
Hills 

110 Novato Creek 
WS (45 Square 
Miles) 
 

Steep  • Fire trails are 30’ wide and 
maintained via hand mowing.  

• Sanchez Fire Road is steep with 
eroded sections.  

• Gift from Sanchez family in 1985.  
• Adjacent residential community is essentially 

surrounded by MCOSD lands. 

Region 4 
Total 

2,755    • Steep trails with 80 percent at 15% grade or steeper; almost 30% positioned along fall line.  
• 50 miles of trail with extensive gullying.  
• 65 undesignated stream crossings. 
• 56 miles of redundant trails. 

Region 5 
Bald Hill 31 Sleepy Hollow 

Creek part of 
larger 28 sq mile 
Ross Valley WS 

Steep  • Fire trails are 30’ wide 
ingress/egress, tractor mowed 
and installed in 2006. 

• No maintained trails. 

• Parcels acquired in 1994 and 1995. 
• Shares a boundary with MMWD land. 
• Summit is privately owned. 

San Pedro 
Mountain 

339 Gallinas Creek 
WS, 5.6 square 
miles 

Steep Yes 
One unnamed creek 
 

• County Fire wants to construct 
a primary fuelbreak along ridge.  

• City of San Rafael moving 
forward with defensible space 
along perimeter land. 

• There are several major illegal 
bike trails and encroachments 
that have damaged madrone and 
oak communities.  

• Dairy ranching since mid-1850s. Nike Missile site 
established in 1954. Parcels purchased in 1974-1977. 
Additional parcel purchased in 1999.  

• Adjacent lands owned by City of San Rafael and 
California Department of Parks and Recreation. 

• This preserve is above the 100-year Gallinas Creek 
Floodplain (FEMA 2009) that affects Santa 
Margarita Island. 

• Adjacent to China Camp State Park which has 
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• The Woodoaks Trail is steep 
with several fall line sections, 
however shows no evidence of 
gullying.  

• Two other steep unnamed trails 
that lead to the ridgeline do 
exhibit erosion. The trail east of 
Woodoaks Trail has several ford 
crossings and it follows a natural 
drainage and the trail to the west 
has one ford crossing on the 
unnamed creek.   

heavy mountain bike use. 

Santa 
Margarita 
Island 

8 Gallinas Creek 
WS, 5.6 square 
miles 

Gently 
sloped 

Yes 
Preserve is 
surrounded by the 
South Fork of the 
Gallinas Creek 
Riparian woodlands 
Salt marsh 
Brackish marsh 
Seasonal wetlands 

• Erosion and gullying on trail 
that encircles the island.  

• Land used for soil disposal after WWII. Dumping 
of dredging spoils in 1969 and 1987. Purchased in 
1974; marshland filled in and canals built, 
“thousands of rare and exotic plants brought in.” 

• Santa Venetia Marsh Restoration Project is 
removing several invasive plants and planting 
natives. 

• The lower portions of the island, what appears to be 
the land below the trail, are within the Special Flood 
Hazard Area (i.e. 100-year flood) of the South Fork 
of Gallinas Creek (FEMA 2009). 

Santa 
Venetia 
Marsh 

31 Gallinas Creek 
WS, 5.6 square 
miles 

Flat Yes 
Entire preserve is a 
wetland/marsh 
system. 

• Fire trails are 30’ wide 
ingress/egress and mostly hand 
mowed for maintenance.  
 

• Prehistoric archaeological site (California 
Archaeological Inventory CA-MRN-124). Residents 
remember goats on the island in the 1940s and 
1950s, west side of island burned in 1974. Landfill 
on north end of island. Purchased in 
1978.Handwritten note: land used for soil disposal, 
Santa Venetia Land Corp. Sold land to Trust for 
Public Land 1973, purchased in 1974; marshland 
filled in and canals built to sell lots for houses but 



Existing Environmental Conditions  Road and Trail Management Plan 

Page 6-56  October 2012 

Table 6-5 Summary of Hydrology and Water Quality Conditions by County Preserve 

Physical Features 
Preserve 
Name Area 

(acres) 
Watershed(s) 

(WS) 
 

Terrain/
Climate 

Wetlands/Sensitive 
Water Bodies 

General Road and Trail 
Condition 

Hydrologic and Historical Setting 

none were built, “thousands of rare and exotic 
plants brought in.”  

• Unsurprisingly, the marsh is completely within the 
Special Flood Hazard Area or 100-year floodplain 
of the lower reaches of Gallinas Creek (FEMA 
2009).  

Terra 
Linda/ 
Sleepy 
Hollow 
Divide 

1,044 Crosses 4WS: 
1) Gallinas 
Creek WS, 5.6 
square miles 
(eastern and 
largest portion) 
2) Sleepy 
Hollow Creek 
part of larger 28 
square mile Ross 
Valley WS 
(western 
portion) 
3) San Rafael 
Creek , 11 
square miles 
(southern tip) 
4) Miller Creek, 
12 Square Miles 
(northern 
portion) 

Mostly 
ridge line 

Yes 
Part of Miller Creek 

• Trails are 30’ wide with hand 
and tractor mowing and every 
five years the District hires 
contract crews to do major tree 
pruning per the terms of the 
acquisition.  

• Controlled burns have been 
conducted in this preserve 
annually since 2006 as part of 
goatgrass management. 

• 75 signed entrances. 
• Several short fall line trails 

interspersed throughout the 
preserve with associated erosion 
and gullying.  

• Two stream crossings, one on 
Miller Creek near Lucas Valley 
Road and one on Sleepy Hollow 
Creek tributary.  

• Department of Public Works has stated that Miller 
Creek is one of the best remaining habitats for 
steelhead in Marin County.  

• Numerous parcel acquisitions from 1972 through 
1989. Sheep grazing from 1981-1987 for fuel 
reduction.  

• The District is entering into the sixth season of the 
Terra Linda / Sleepy Hollow Goatgrass Removal 
Project. Their goal is to remove barbed goatgrass to 
preserve native biological diversity and promote 
wildlife habitat, using Integrated Pest Management.  

• Marin County Department of Public Works initiated 
a County-wide Watershed Program that includes 
Gallinas Creek in 2008. Goals under the program 
specific to Gallinas Creek watershed include 
developing cost effective flood control solutions, 
improving navigational access to Lower Las 
Gallinas Creek, and protecting and enhancing the 
sensitive creek and wetland habitat and water quality 
(Marin 2009).  

Region 5 
Total 

    • Steep trails with 76 percent at 15% grade or steeper and 40% positioned along fall line.  
• 25 miles of trail with extensive gullying.  
• 32 undesignated stream crossings. 
• 27 miles of redundant trails. 
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Table 6-5 Summary of Hydrology and Water Quality Conditions by County Preserve 

Physical Features 
Preserve 
Name Area 

(acres) 
Watershed(s) 

(WS) 
 

Terrain/
Climate 

Wetlands/Sensitive 
Water Bodies 

General Road and Trail 
Condition 

Hydrologic and Historical Setting 

Region 6 
Bolinas 
Lagoon 

1,064 Bolinas Lagoon 
WS 

Mixture 
flat and 
steep 
areas 

Yes 
Salt marsh (high, 
intermediate, low 
marsh) 
Brackish marsh 
Seasonal wetlands 
 

•  • High marsh ecotone at Kent Island is the only 
location in California that includes a zonation from 
Vancouver wildrye (Leymus x vancouveriensis), red 
fescue (Festuca rubra) to saltgrass, pickleweed. 

• Management turned over to MCOSD in 1988.  
• Audubon Canyon Ranch owns a portion of Kent 

Island.. Adjacent properties owned by California 
Department of Parks and Recreation and National 
Park Service. 

• Kent Island Restoration Project underway to restore 
hative vegetation that will enable the island to 
become “mobile” and restore natural hydrologic 
functions. 

• In 2008, the “Bolinas Lagoon Ecosystem Restoration 
Project: Recommendations for Restoration and Management” 
was completed by a working group of community 
representatives and scientists. Recommended 
actions include restoring natural sediment transport 
and ecological functions of the lagoon, identifying 
and managing non-native species, and protecting 
water quality (Marin 2009). 

• Low-lying areas adjacent to the lagoon are in the 
FEMA Special Flood Hazard (100-year flood area). 
Base flood elevations are around 8-feet on the south 
end and up to 22 to 23 feet in the coastal flood zone 
where wave action increases the hazard (FEMA 2009).  
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Table 6-5 Summary of Hydrology and Water Quality Conditions by County Preserve 

Physical Features 
Preserve 
Name Area 

(acres) 
Watershed(s) 

(WS) 
 

Terrain/
Climate 

Wetlands/Sensitive 
Water Bodies 

General Road and Trail 
Condition 

Hydrologic and Historical Setting 

Bothin 
Marsh 

112 Richardson Bay 
WS 

Flat Yes 
Salt marsh (high, 
intermediate, low 
marsh) 
Brackish marsh 
Seasonal wetlands 

• Fire trails are 30’ wide 
ingress/egress. Hand and 
machine mowed maintained 
since acquisition. 

• North and South Basins are essentially man made 
marshes. 1851 map shows tidal marshes extending 
to base of the hills. Dikes built in 1950s and 1960s. 
Shellmound in North Basin. 

• Filling and building in 1970s. Acquired in 1976. 
Pathway (old railroad right of way) acquired in 1981 
through Rails to Trails Program. 

• 2008 grant-funded restoration project with Save 
The Bay removed invasive plants and replanted 
natives. 

• Almost the entire preserve is in a FEMA Special 
Flood Hazard Area (i.e. 100-year flood area) 
(FEMA 2009).  

Old St. 
Hilary’s  

119 Richardson Bay 
WS 

Mostly 
Steep 

Yes 
Preserve includes 
two unnamed 
creeks 
 

• Trails are 30’ wide 
ingress/egress with mostly hand 
and also tractor mowing 
maintenance.  
 

• Preserve contains “One of the most interesting and 
beautiful wildflower gardens in California, and thus 
in all the world.” John Thomas Howell, author of 
Marin Flora. 

• Acquired parcels in 1993 and 1997. 
• Marin County Parks owns adjacent land. 
• Drains to Richardson Bay considered one of the 

most pristine estuaries on the Pacific Coast and part 
of the Southern Marin Watershed Program initiated 
in 2008 (Marin 2009). 

Ring 
Mountain 

374 Crosses 2 WS:  
Northern 
portion drains to 
San Pablo Bay, 
is part of the 28 
square mile Ross 
Valley WS and 
West and East 
Creeks drain the 

Mostly 
Steep 

Yes 
East Creek 
West Creek  
Three other 
unnamed creeks 

• Fire trails are 30’ wide 
ingress/egress with hand and 
tractor mowed maintenance. 

• Extensive network of 
overlapping steep trails with 
high concentration of gullying.  

• Many ford crossings at 
drainages. 

• Mineral lawsonite first discovered here in the 1890s. 
• Geologically diverse and unique.  
• Earliest Miwok village dated to 370 BC. Part of 

Reed Ranch for 130 years until 1965. Army installed 
guns on summit in 1950s, deactivated in 1960s. 
Management turned over to MCOSD in 1995 from 
Nature Conservancy.  

• Town of Tiburon owns several significant adjacent 
properties. 
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Table 6-5 Summary of Hydrology and Water Quality Conditions by County Preserve 

Physical Features 
Preserve 
Name Area 

(acres) 
Watershed(s) 

(WS) 
 

Terrain/
Climate 

Wetlands/Sensitive 
Water Bodies 

General Road and Trail 
Condition 

Hydrologic and Historical Setting 

southern 
portion in the 
Richardson Bay 
WS  

• Southern portion drains to Richardson Bay 
considered one of the most pristine estuaries on the 
Pacific Coast and part of the Southern Marin 
Watershed Program initiated in 2008 (Marin 2009).  

• The low-lying portion of land north of Paradise 
Drive (Marin Audubon) is within Special Flood 
Hazard Zone (i.e. 100-year flood area) (FEMA 
2009).  

Tiburon 
Ridge 

14 Richardson Bay 
WS 

    

Region 6 
Total 

1,683    • Steep trails with more than 80 percent at 15% grade or steeper and more than 30% 
positioned along fall line.  

• 201 miles of trail with extensive gullying.  
• 14 undesignated stream crossings. 
• 14 miles of redundant trails. 

Source: Best, 2011; Marin County, 2012.  
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6.3  Geology and Soils 

The following section discusses geological and soil hazards and constraints that exist within Marin 
County, and specifically within the preserves managed by the MCOSD.  Regulations adopted by 
other agencies with respect to such resources that may influence the MCOSD’s management of 
roads and trails are set forth in Appendix A of this RTMP. 

The MCOSD’s lands are dispersed throughout an active and varied geologic landscape situated 
along and near the San Andreas Fault. This section highlights the geology and soil characteristics 
that influence road and trail conditions in the area of the preserves, and that to a certain degree 
affect public safety. Much of the information presented was taken from the Marin Countywide Plan 
(Marin 2007) and its associated Geologic, Mineral Resources, and Hazardous Materials Technical 
Background Report (Marin 2005), and the Draft Road and Trail Assessment by Tim Best (Best 
2011).  
	  
6.3.1  Geology 

The MCOSD’s preserves are located within the central portion of the Coast Range Physiographic 
Province of California, composed of a series of northwest-southeast aligned coastal mountain chains 
dominated by a similar trending San Andreas Fault Zone (Best 2011).  

Geology and associated hazards on either side of this active strike slip fault are distinctly different, 
with areas east of the fault dominated by the Franciscan Formation and associated mélange, and 
west of the fault by granitic rocks and overlying sedimentary rocks. Preserve areas, mainly located 
east of the San Andreas Fault, have a geology dominated by Cretaceous and Jurassic Age Franciscan 
Complex bedrock composed of sedimentary and volcanic rocks, serpentine, and sheared mélange 
(i.e. tectonic mixture of sheared shale and sandstone). Overlying the bedrock is a layer of colluvium 
and soil of varying thickness. Slopes underlain by the sheared mélange bedrock tend to have a higher 
density of deep-seated landslides compared to those areas underlain by more competent sandstone. 
Alluvial sediments made up of unconsolidated sands, gravels and silts are found along the valley 
bottoms (Best 2011).  

The surficial deposits on either side of and within the San Andreas fault zone have greater potential 
for geologic hazards, including liquefaction, amplified shaking, subsidence, differential settlement 
and shallow slope failures. Marin County has several faults delineated by the California Division of 
Mines and Geology; however, the San Andreas is the only zone deemed sufficiently active under the 
Alquist-Priolo Earthquake Fault Zoning Act as is shown in Figure 6-6, where red and orange display 
the active faults. An active portion of the Hayward fault lies near the county, but offshore.   

The last ground rupture along the San Andreas in Marin County was in 1906. It is possible, but with 
a low probability, that earthquakes may occur on inactive or previously unidentified faults.  A 62 
percent likelihood of fault rupture with a magnitude of 6.7 or greater has been forecasted to occur 
on one of the San Francisco Bay Area active faults, including the San Andreas or the Hayward faults, 
before the year 2032.  The coastline within Marin County is also in an active tsunami-producing 
region.  



U
S

 H
ig

hw
a

y  
1

01

State H
ig hw

a
y  1

Sir Francis D rake B
lvd

I -580

Si r 
F

ra
nc

is

 D
r a ke

 B
lvd

S
t a

te H
igh w

ay
 1

TO
M

A
LE

S
    B

A
Y

DRAKES   BAY

SAN  FRANCISCO  BAY

SAN  PABLO  BAY

SAN RAFAEL BAY

BOLINAS    BAY

RICHARDSON
BAY

P A C I F I C     O
 C E A N

S O N
 O

 M
 A    C

 O
 U N T Y

S A N
     A N

 D
 R

 E A S    F A
 U

 L T   Z O
 N

 E

BURDEL

L MOUNTAIN
 FAU

LT

T O L A Y    F A U L T

R
O

D
G

ER
S C

R
EEK FAU

LT ZO
N

E

AMERICANO CREEK FAULT

P O I N T  R E Y
 E

 S
  F A U

 L T

H
AYW

ARD
 FAU

LT

BLOOMFIELD FAULT

Bolinas

Nicasio

Tomales

Tamalpais

Marinwood

Inverness

Kentfield

Muir Beach

Dillon Beach

Stinson Beach

San Geronimo Village

Olema

Marshall

Pt. Reyes Station

Ross

Novato

Tiburon

Fairfax

Larkspur

Sausalito

San Rafael

Mill Valley

Corte Madera

Belvedere

San Anselmo

0 2 4 6 81
Miles

THIS MAP WAS DEVELOPED FOR GENERAL PLAN PURPOSES.
THE COUNTY OF MARIN IS NOT RESPONSIBLE OR LIABLE FOR
USE OF THIS MAP BEYOND ITS INTENDED PURPOSE.

Water Bodies

Legend

Lakes

Lagoons

County Boundary

City Boundary

Highways and Major Roads

Alquist Priolo Zone

Historic (200 yrs to today)

Holocene (10,000 yrs to today)

Late Quaternary (700,000 yrs to today)

Quaternary (1,600,000 yrs to today)

Pre-Quaternary (4.5 billion to 
1,600,000 yrs ago)

Marin County Open Space District
Figure 6-6

Marin County Fault Hazards
SOURCE:  Marin Countywide Plan (Map 2-10), 2007



Existing Environmental Conditions  Road and Trail Management Plan 

Page 6-62  October 2012 

Ground shaking is one of the key geologic hazards associated with seismic activity, with some areas 
more susceptible to strong shaking and potential damage due to their proximity to the fault zone or 
their underlying soil composition. Soils most susceptible to seismic shaking amplification tend to be 
the younger alluvial deposits, bay mud, and artificial fill found in the lower lying areas around open 
water including Bolinas, San Pablo, and Richardson Bays. Some areas of Marin County have 
encountered liquefaction during previous large earthquakes. Liquefaction is when granular material 
quickly becomes unstable by moving from a solid state to a liquefied state because of increased 
pore-water pressure. 

The main geologic hazard for the MCOSD’s preserves and trail infrastructure is likely landslides and 
other related slope stability hazards under strong seismic shaking or, more commonly. during intense 
rainfall events that quickly saturate the soil.  Landslides are the downward movement of materials 
such as rock, soil, or fill under the direct influence of gravity as a result of slope instability. Debris 
flows are a rapid downslope movement of a thick, slurry composed of loose soil, rock, and organic 
material entrained with air and water, and a debris avalanche is a more rapid or extreme debris flow.  

Landslides, particularly debris flows, have been widespread in Marin County during periods of heavy 
and intense rainfall. Figure 6-7 shows the extensive distribution of mapped slides throughout Marin 
County. More than 4,500 debris flows were mapped following the large January 1982 storm events; 
they displayed the following commonalities: 

• Steep slopes (80 percent of the slides occurred on slopes steeper than 27.5 degrees) 
• Granular soil mantle or granular soil mantle with both bedrock contacts and materials with 

permeability constraints 
• Closely associated with drainages 
• Associated with intense rainstorms 

Several shallow landslides have occurred on MCOSD parklands in recent years from high intensity 
and long-duration storm events. The slides are more often found in areas where steep slopes are 
over-steepened due to bank erosion, or along ravines or swales where surface- and groundwaters are 
concentrated. Some of the noted landslides were in areas where fill was placed on already steep 
slopes, or where roadways concentrated storm runoff (Best 2011).  Table 6-5 and Figures 6-2a 
through 6-2f in Section 6.2, Hydrology and Water Quality, show the MCOSD preserves with existing 
slides. Among these are six slides in the Gary Giacomini Preserve below San Geronimo Ridge, and 
four slides in the Loma Alta Preserve along the Smith Ridge Trail.  

6.3.2  Soils 

Soils are predominantly loam to clay loam with severe to very severe erosion hazard, particularly in 
regards to the MCOSD’s earthen trails and roads. According to field observations recorded by Tim 
Best when mapping and assessing the District’s trail and road network, the soils are moderately 
drained with high erosion potential.  Erosion is most evident in areas where runoff has been 
concentrated. The breakdown of soil under heavy trail use often leads to accelerated erosion and 
trail rutting (Best 2011).   
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Many of the soils in Marin County have moderate to high expansion potential, and are oftentimes 
responsible for surficial creep and slope failure in upland areas. Creep is the very slow downward 
movement of slope-forming soil or rock evident in curved tree trunks, bent or tilted fences, or small 
soil ripples. Expansive soils are generally cohesive with a high clay content prone to substantial 
changes in volume through absorption of pore water. These soils often expand or swell in the winter 
and shrink in the dry summer months. Many of the earth flows that occur in the hillslopes are due to 
a thick accumulation of expansive soils, particularly in areas underlain by Franciscan mélange.  

Collapsible soils with the potential for subsidence (i.e., vertical displacement of the ground surface 
over a locality or region) are more present in the low-lying flatland deposits along the county’s valley 
basins and bays. The most susceptible areas are those underlain with the younger Holocene 
unconsolidated alluvial and colluvial sediments, and even more so the younger bay muds. Human 
and natural induced processes can cause subsidence and differential settlement of collapsible soils.  

The 374-acre Ring Mountain Preserve exhibits rare, colorful metamorphic rock and the mineral 
Lawsonite in addition to its many rare plant species. Known for its hardness, Lawsonite, named after 
Professor Andrew Lawson of the University of California, is a mineral of the glaucophane schist 
facies associated with chlorite, epidote, sphene, glaucophane, garnet, and quartz. The more than 
1,500 acre Mt Burdell Preserve contains a hard, dense mineral named andesite often used in concrete 
aggregate. Given the MCOSD’s prohibition against the collection or exploitation of minerals from 
its lands, these two sites should remain protected from resource extraction.  

6.4  Surrounding Land Uses 

The following section discusses land use constraints that exist within Marin County, and specifically 
adjacent to the preserves managed by the MCOSD.  Regulations adopted by other agencies with 
respect to such resources that may influence the MCOSD’s management of roads and trails are set 
forth in Appendix A of this Road and Trail Management Plan. 

Land uses surrounding each preserve include private residences, and public and institutional uses, 
including public open space and conservation lands. The National Park Service (NPS), California 
Department of Parks and Recreation (DPR), the Marin Municipal Water District (MMWD), and the 
North Marin Water District (NMWD) manage the majority of surrounding public lands. Private land 
includes urban, suburban, rural residences, and private ranches. Existing land use and ownership 
conditions are determined by land use designations in the Marin Countywide Plan Land Use Map, 
zoning designations from the Marin County Code, parcel data, and, where possible, land ownership 
and parcel information obtained from the Marin County Office of the Assessor. 

The relationship between the current road and trail network and the surrounding developed 
properties is dictated by two types of existing conditions: 1) the effects of proposed road and trails 
on residents from visual impacts, dust, noise, and security and safety concerns; and 2), the effects of 
adjacent land uses on the quality of the recreational experience for the road and trail user with 
respect to aesthetics, air quality, noise, and public safety. The proximity between the road and trail 
network and surrounding protected or undeveloped lands, such as public lands, may result in a series 
of beneficial effects, including the provision of regionally significant open space and habitat areas, 
and a reduction in potential land use conflicts. Conversely, a remotely located road and trail network 
may result in constraining effects, including limited accessibility, safety and security concerns, and 
expensive maintenance access and requirements. 
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The relationship between existing preserves and their roads and trails and developed and 
undeveloped land uses was determined by evaluating the total mileage of shared property boundaries 
between MCOSD lands and other landowners. Next, the major surrounding land uses were 
summarized as the percentage of land use types within a one-quarter mile buffer of the road and trail 
network. According to criteria from the National Parks and Recreation Association (NPRA) and 
other federal and state road and trail guidelines and planning literature, most pedestrians, hikers, and 
dog walkers will travel by foot to a destination within a ¼-mile radius.  

6.4.1  Shared Boundaries 

Approximately 108 miles of MCOSD lands share a property boundary with a landowner other than 
the MCOSD. Region 3 contains approximately 25 miles of shared property boundaries, followed by 
Region 2 with approximately 23 miles. Region 4 and 5 contain approximately 18 miles and 19 miles 
respectively of shared property boundaries with other landowners. Primary landowners include the 
owners of private residences, followed by public and quasi-public land managers, such as MMWD, 
NMWD, NPS, and California DPR (State Park) lands, and other institutional landowners, such as 
the Marin Council of the Boy Scouts of America at the Camp Tamarancho property north of 
Cascade Canyon Preserve. The preserves within Regions 1 and 6 share the fewest boundaries with 
other property owners.  

6.4.2  Land Uses within ¼-Mile of Existing Roads and Trails by 
Region 

Table 6-6 summarizes the major surrounding land uses within one-quarter mile of an existing 
MCOSD road or trail, by region, according to seven land use classifications. The seven land use 
classifications are: agriculture, very rural residential, residential, commercial/mixed use, industrial, 
open space, and public/quasi-public uses. Land use classifications were aggregated using Geographic 
Information Systems (GIS), and are based on the 2007 Marin Countywide Plan Land Use 
Designations. As used in this assessment, very rural residential uses include the Countywide Plan 
categories of low density and hillside residential uses; residential uses consist mainly of medium- to 
high-density residential uses.  Adjacent land uses are discussed in more detail below. 

• Roads and trails within Region 1 are located near 1,491 acres (66.5 percent) of residential 
uses. Roads and trails within this region are also located adjacent to 412 acres (18.3 percent) 
of open space, 286 acres (12.7 percent) of public/quasi public uses, and 53 acres (2.3 
percent) of commercial/mixed uses. 

• MCOSD facilities within Region 2 are located near 1,965 acres (39.5 percent) of 
public/quasi-public land uses, followed by 1,626 acres (32.7 percent) of residential uses. 841 
acres (16.9 percent) of the land uses within one-quarter mile of existing roads and trails 
within this Region consist of agricultural lands, and 426 acres (8.5 percent) consist of 
commercial and mixed uses. 

• Roads and trails within Region 3 are adjacent to 3,537 acres (40.2 percent) of agricultural 
uses, followed by residential land uses, which total 1,093 acres (28.2 percent). 882 acres (22.7 
percent) of the surrounding uses in this Region consist of public/quasi public lands.  
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• MCOSD facilities in Region 4 abut 1,775 acres (42.5 percent) of public/quasi public lands, 
1,372 acres (32.8 percent) of residential lands, and 404 acres (9.6 acres) of agricultural lands. 
Region 4 is the only region where roads and trails are located near very rural residential 
lands. 295 acres, or 7 percent of the surrounding land uses, consist of very rural residential 
uses. 

• Roads and trails within Region 5 are located primarily near residential land uses (1,697 acres 
or 66 percent). MCOSD facilities in Region 5 abut 790 acres (30.7 percent) of public/quasi 
public lands, and 71 acres (2.7 percent) of commercial and mixed-use lands. 

• MCOSD facilities in Region 6 are located near 961 acres (67.5 percent) of residential lands, 
335 acres (23.5 percent) of public/quasi public lands, and 86 acres (6 percent) of open space 
lands.  

Residential uses are the primary land use near existing MCOSD roads and trails, with over 8,240 
acres (42.8 percent) of residential uses and 295 acres (1.5 percent) of very rural residential uses 
located within one-quarter mile of MCOSD facilities.
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Table 6-6 Land Uses by Acreage within One-Quarter Mile of the Road and Trails by Region 

Land Use Designations 
Region Preserve 

Acreage 
Agricu l ture  Very  Rura l  

Res ident ia l  
Res ident ia l  Commerc ia l/

Mixed Use 
Industr ia l  Open 

Space  
Publ i c/ 

Quas i -Pubi c  

Total 
Adjacent 
Acreage 

1,198.40 0.00 0.00 1,491.00 53.00 0.00 412.00 286.00 2,242.00 Region 1  
 0.00% 0.00% 66.50% 2.36% 0.00% 18.38% 12.76% 100.00% 

          
3,600.20 841.00 0.00 1,626.00 426.00 3.70 103.00 1,965.00 4,964.70 Region 2 

 16.94% 0.00% 32.75% 8.58% 0.07% 2.07% 39.58% 100.00% 
          

3,537.30 1,559.00 0.00 1,093.00 160.00 0.00 179.00 882.00 3,873.00 Region 3 
 40.25% 0.00% 28.22% 4.13% 0.00% 4.62% 22.77% 100.00% 

          
2,854.80 404.00 295.00 1,372.00 139.00 26.00 164.00 1,775.00 4,175.00 Region 4 

 9.68% 7.07% 32.86% 3.33% 0.62% 3.93% 42.51% 100.00% 
          

1,601.90 0.00 0.00 1697.00 71.00 6.00 4.00 790 2,568.00 Region 5 
 0.00% 0.00% 66.08% 2.76% 0.23% 0.16% 30.76% 100.00% 

          
1,686.90 25.00 0.00 961.00 16.00 0.50 86.00 335.00 1,423.50 Region 6 

 1.76% 0.00% 67.51% 1.12% 0.04% 6.04% 23.53% 100.00% 
          
System-Wide Totals 14,479.50 2829.00 295.00 8240.00 865.00 36.20 948.00 6033.00 19,246.20 
  14.70% 1.53% 42.81% 4.49% 0.19% 4.93% 31.35% 100.00% 
Source: Marin County Open Space District, 2012. 
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