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Section 1. Introduction 

1.1 Purpose of Upper Mark West Watershed Management Plan 

The purpose of this plan is to provide tools, resources and guidance for stakeholders to protect the 

natural environment in the upper Mark West Creek watershed, restore and enhance altered landscapes, 

and to steward the land in perpetuity.  

1.2 Process for Developing the Plan 

The development of this plan will occur in two phases. The first phase of the plan includes general 

scoping, gathering existing information, and assessing needs for the second phase. During the first phase 

of planning, Sotoyome RCD staff has met with watershed stakeholders to learn about stakeholder needs 

and interests that can be addressed by the plan and to obtain information about the watershed that 

stakeholders have gathered. The products of the first planning phase will be: 1) A first draft of the plan 

that includes existing data and describes needs for second planning phase and 2) A description of the 

second planning phase and a budget for completing the second phase. 

The second phase of the plan will include further gathering of information and development of new data 

sets. The Sotoyome RCD will work with subcontractors to develop studies on hydrology and 

geomorphology. Sotoyome RCD staff will develop data sets cataloging unpaved rural roads and large 

sediment sources through GIS analysis and on-the-ground investigation. The second phase will include a 

hydrology study emphasizing  water conservation needs and opportunities in the watershed and the 
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implementation of a water conservation pilot project. The products of the second planning phase will 

ōŜΥ мύ ! ǿǊƛǘǘŜƴ Ǉƭŀƴ ǘƘŀǘ Ŧƻƭƭƻǿǎ ǘƘŜ ¦{ 9t!Ωǎ ƴƛƴŜ ŜƭŜƳŜƴǘǎ ƻŦ ŀƴ ŜŦŦŜŎǘƛǾŜ ǿŀǘŜǊǎƘŜŘ Ǉƭŀƴ όǎŜŜ {ŜŎǘƛƻƴ 

1.3 for more information), 2) An interactive GIS-based system that stakeholders can access via the 

internet to learn about best management practices tailored to the unique combinations of biotic and 

abiotic factors present at a parcel scale and 3) a completed water  conservation pilot project and 

associated brochure/manual outlining the project implementation process.   

Recommendations for information that will be gathered during the second phase of planning are 

italicized in this document.  

Stakeholder involvement will be key throughout the planning process. Stakeholders will provide 

guidance on the scope of the plan, contribute information to the written plan, and will review planning 

documents to provide feedback.  

1.3 Organization of the Plan 

The organization of this plan is ōŀǎŜŘ ǳǇƻƴ ǘƘŜ ¦{ 9ƴǾƛǊƻƴƳŜƴǘŀƭ tǊƻǘŜŎǘƛƻƴ !ƎŜƴŎȅΩǎ ƴƛƴŜ ŜƭŜƳŜƴǘǎ ƻŦ 

an effectivŜ ǿŀǘŜǊǎƘŜŘ ƳŀƴŀƎŜƳŜƴǘ ǇƭŀƴΣ ŀǎ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘŜ άIŀƴŘōƻƻƪ ŦƻǊ 5ŜǾŜƭƻǇƛƴƎ ²ŀǘŜǊǎƘŜŘ 

tƭŀƴǎ ǘƻ wŜǎǘƻǊŜ ŀƴŘ tǊƻǘŜŎǘ hǳǊ ²ŀǘŜǊǎέ όнллрύΦ The following are descriptions of the nine elements, 

and the sections of this plan that address each one: 

a) An identification of causes of impairment and pollutant sources. Section 2, Section 3  
b) An estimate of load reductions expected from management measures. Section 4 
c) A description of the nonpoint source management measures that will be implemented to achieve 

load reductions. Section 5, Section 7 
d) An estimate of the amounts of technical and financial assistance needed to implement those 

management measures. Section 7 
e) An information and education component used to enhance public understanding of the project and 

to encourage their early and continued participation in selecting, designing, and implementing 
nonpoint source management measures. Section 6 

f) A schedule for implementing nonpoint source management measures identified in the plan. Section 7 
g) A description of interim measurable milestones for project implementation efforts. Section 8 
h) A set of criteria that can be used to determine whether load reductions are being achieved over time 

and substantial progress is being made toward attaining water quality standards. Section 8 
i) A monitoring component to evaluate the effectiveness of implementation efforts over time. Section 8 

1.4 Watershed Goals 

The following goals ǿŜǊŜ ŘŜǾŜƭƻǇŜŘ ǘƻ ǊŜŦƭŜŎǘ ōƻǘƘ ǘƘŜ ƴŜŜŘǎ ƻŦ ǘƘŜ ǿŀǘŜǊǎƘŜŘΩǎ ŜŎƻǎȅǎǘŜƳǎ ŀƴŘ ǘƘŜ 

priorities of stakeholders.  The table below links watershed goals with indicators that demonstrate 

whether or not the goals are being attained, potential sources of impact that could be altered to attain 

the goals, and management objectives to help achieve this.  
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Table 1.1 Watershed goals and associated indicators, potential sources of impact, and management 
objectives for the Upper Mark West watershed 

Goal Indicator Potential Source of 
Impact 

Management Objective 

Meet water quality 
standards for 
sediment/siltation 

Turbidity; Total Suspended 
Solids 

Destabilized 
streambanks; 
removal of riparian 
vegetation; modified 
drainage pathways; 
gully erosion; rural 
roads 

Stabilize and revegetate 
stream corridors; mitigate 
erosion from gullies and 
rural roads; investigate and 
treat significant sediment 
sources 

Support aquatic life 
and restore aquatic 
habitat 

Dissolved Oxygen; 
Temperature; Turbidity; 
Streambed Composition; 
Benthic 
Macroinvertebrates; 
Riparian Vegetation; 
Instream Habitat 
Structure; Fish Passage 

High turbidity levels 
and aggradation of 
stream channels 
raises water 
temperature; 
sediment loads alter 
streambed 
composition; 
removal of riparian 
vegetation; fish 
passage barriers 

Stabilize and revegetate 
stream corridors; mitigate 
erosion from gullies and 
rural roads; conduct stream 
habitat typing; remove fish 
passage barriers; and 
increase instream habitat 
structure and complexity. 

Assess, protect & 
enhance wetland 
habitat 

Extent & condition of 
wetland plant 
communities; wetland 
functional assessments; 
habitat connectivity; bird 
species diversity and 
richness 

Streambank and 
upland erosion 

Map and assess wetland 
functions and conditions; 
improve agricultural 
management practices in 
sensitive areas; identify 
areas for conservation 
easements or restoration 

Promote native 
biodiversity in 
upland habitats 

Extent and condition of 
native plant communities 

Invasive species  

Restore and 
protect forest 
health 

Levels of Sudden Oak 
Death infection; frequency 
and magnitude of forest 
fires 

Spread of Sudden 
Oak Death pathogen; 
modification of 
forest structure and 
composition 

 

Improve water 
conservation 

 Over-use of water 
for agricultural and 
residential purposes 

Perform a comprehensive 
hydrology study; promote 
best management practices 
for water conservation and 
audits of water use, 
implement a water 
conservation 
pilot/demonstration project 
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1.5 Stakeholder Groups & Previous Water Quality Efforts 

/ƻƴǎŜƴǎǳǎ ŀƴŘ ŎƻƭƭŜŎǘƛǾŜ ŀŎǘƛƻƴ ƛƴ ǘƘŜ ¦ǇǇŜǊ aŀǊƪ ²Ŝǎǘ ²ŀǘŜǊǎƘŜŘ όŀƭǎƻ ƘƛǎǘƻǊƛŎŀƭƭȅ ƪƴƻǿƴ ŀǎ ά!ƭǇƛƴŜ 

±ŀƭƭŜȅέύ ŀǊŜ ǊƻƻǘŜŘ ƛƴ ǘƘŜ ŎƻƳƳǳƴƛǘȅΩǎ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ǘƘŜ !ƭǇƛƴŜ {ŎƘƻƻƭ ƛƴ мусуΦ Lƴ мфплΩǎ ǘƘŜ 

community built Alpine Hall, initially for a place to vote, hold social gathering and as a place for the 

graduation ceremonies. The one-room, 1st ς 8th grade school was then, and remains today, the 

/ƻƳƳǳƴƛǘȅΩǎ gathering place.  

  

¢ƘŜ !ƭǇƛƴŜ /ƭǳōΣ ŀ άǎƻŎƛŀƭ ōŜƴŜŦƛǘέ ƻǊƎŀƴƛȊŀǘƛƻƴ ŦƻǊ ǘƘŜ ǊŜǎƛŘŜƴǘǎ ƻŦ ǘƘŜ ǳǇǇŜǊ ǿŀǘŜǊǎƘŜŘ ǿŀǎ ŦƻǊƳŜŘ ƛƴ 

ǘƘŜ мфплΩǎ, and did work such as creek cleanups in additional to its social function.  Today the Alpine 

Club has over 120 member families.   

  

The Friends of the Mark West Watershed (FMWW) formed in 2001 as the environmental advocacy arm 

of the Alpine Club.  The FMWW first challenged a proposal to subdivide and develop estate homes on 

1300-acre Saddle Mountain Ranch.  Containing the headwaters of both Alpine and Weeks Creeks, 

important Mark West tributaries, and arrayed with a mosaic of diverse habitats, Saddle Mountain is 

home to reproducing steelhead and Coho and an especially diverse cast of song birds, raptors and 

wildlife. At the end of the day, the Friends promoted a win-win solution partnering with the Sonoma 

County Agricultural Preservation and Open Space District, the Coastal Conservancy and others in the 

public acquisition of the property. Open Space and RCD staff, along with the former owners of Saddle 

Mountain, were the guests of honor at the FMWW Annual Harvest Moon Dinner Dance in October of 

2006 celebrating Saddle Mountain as forever wild.   

  

The FMWW is active in the watershed community with ongoing partnership projects that include:  

  

 With the Sotoyome Resource Conservation District and the Department of Fish and Game, a 

$600,000 private road sediment reduction project involving more than 70 different land owners. 

RCD and FMWW received Environmental Achievement Awards from Congressman Mike 

Thompson for the project. 

 With the Sonoma County Agricultural Preservation and Open Space District, established and 

ƻǇŜǊŀǘŜ ǘƘŜ {ŀŘŘƭŜ aƻǳƴǘŀƛƴ άǘǊŀƛƭ-ǿŀǘŎƘŜǊǎέ ǾƻƭǳƴǘŜŜǊǎ ǇǊƻƎǊŀƳΦ ¢Ǌŀƛƭ ǿŀǘŎƘŜǊǎ ǊŜƎǳƭŀǊƭȅ ƘƛƪŜ 

the mountain, report what they see and work closely with Open Space as interim stewards of 

this valuable resource. 

 With the Rincon Valley Fire Department, hosted Urban/Wildlands Interface Fire Response 

training drills for more than 50 engine companies on private properties in the watershed.   

 In September 2007 FMWW, Jim & Betty Doerksen ŀƴŘ aƻƴŀƴΩǎ wƛƭƭ LƴǎǘƛǘǳǘŜ hosted UC 

Extension Forest Stewardship Workshop at MƻƴŀƴΩǎ Rill community hub.   

 With Sonoma County Public Works and Waste Management Company, conduct semi-annual 

creek cleanup events. 

 With the Sotoyome RCD, and trained Creek Keepers, established and maintain upper Mark West 

Creek water monitoring programs. 
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 With its Campaign Committee, raised and donated $5,500 to the Measure F campaign, walked 

precincts and manned the telephone bank in support of reauthorizing the Agricultural 

Preservation and Open Space District. 

 Iƻǎǘ ŀƴ ŀƴƴǳŀƭ ΨIƛƪŜ ϧ IƻƻǘΩ ŜǾŜƴǘ ǿƘŜǊŜ ƴŀǘǳǊŀƭƛǎǘǎΣ ƎŜƻƭƻƎƛǎǘǎ ŀƴŘ ōƛǊŘŜǊǎ ǎƘŀǊŜ ǘƘŜƛǊ 

knowledge in hands on hiking and exploration of the watershed.  This is done in partnership 

ǿƛǘƘ aƻƴŀƴΩǎ wƛƭƭ !ǎǎƻŎƛŀǘƛƻƴΣ ŀƴ ƛƴǘŜƴǘƛƻƴŀƭ ŎƻƳƳǳƴƛǘȅ ƻŦ ŜƭŜǾŜƴ ŦŀƳƛƭƛŜǎ ǘƘŀǘ ŀƭǎƻ ŘƻƴŀǘŜ 

their community hall for the Hike and Hoot event.  

 With community volunteers and professional equipment owned by FMWW, hosts an annual 

event to eradicate invasive species such as scotch broom on private and public land; improve 

and preserve the riparian corridors and replant native species.  

 Publish an annual newsletter, host and maintain markwestwatershed.org to assist in open 

communication, education and stewardship efforts. 

 FMWW is available to residents for assistance in watershed restoration preservation projects.  

Over the last five years in response to requests for assistance, watershed volunteers have 

assisted in large animal relocation away from the waterway, constructed manure holding pens, 

improved drainage systems, installed waddles and hay bales to prevent erosion and run off into 

the creek,. FMWW regularly advises residents as to best management practices in the 

ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ΨŦƛǎƘ ŦǊƛŜƴŘƭȅ ŦŀǊƳƛƴƎΦΩ  

Section 2. Inventory of the Watershed 

2.1 Introduction 

Over the years, the Upper Mark West watershed has repeatedly been recognized as an area with 

exceptional natural resources, where opportunities for conservation are abundant and valuable.  

In 1973, ŀ ƎǊƻǳǇ ƻŦ ǎǘǳŘŜƴǘǎ ŦǊƻƳ {ƻƴƻƳŀ {ǘŀǘŜ ¦ƴƛǾŜǊǎƛǘȅ ǇǳōƭƛǎƘŜŘ ŀ ǎǘǳŘȅ ǘƛǘƭŜŘ ά¢ƘŜ Preservation of 

Mark West Creek.έ The study identified Upper Mark West as the most natural, pristine watershed 

draining to the Laguna de Santa Rosa.  

The 1979 Franz Valley Specific Plan notes the unique value of wildlife and fishery habitat in the Mark 

West watershed and surrounding areas. The Specific Plan designates a large portion of the watershed as 

resource conservation areas, where residential uses and other types of development should not be 

ǇŜǊƳƛǘǘŜŘΣ ŀǎ ǘƘŜȅ ǿƻǳƭŘ ǇǊŜŎƭǳŘŜ ǘƘŜ άōŜǎǘ ǳǎŜ ƻŦ ǘƘŜ ƭŀƴŘΦέ The plan specifies that the guiding 

principle for land use in the area should be conservation, enhancement, and timely production of the 

ŀǊŜŀΩǎ resources. Finally, the plan cites preservation of soil, water, biological communities, and general 

tranquility in this area as an important mitigation for urban growth in other areas of the county.  

In 2008, the Upper Mark West watershed was designated by the Association of Bay Area Governments 

as a Priority Conservation Area. This designation indicates that the area is one of regional significance 

that provides important natural resources, ecological values and ecosystem functions. The designation 

also indicates an urgent need for protection. 
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2.2 Geographic Description and Context 

The Mark West watershed drains approximately 40 square miles of land, and includes approximately 27 

miles of blue line stream. The watershed is located in Sonoma County, east of the cities of Santa Rosa 

and Windsor (Figure 2.1). Mark West Creek joins the Laguna de Santa Rosa about five miles upstream of 

ǘƘŜ [ŀƎǳƴŀΩǎ ŎƻƴŦƭǳŜƴŎŜ ǿƛǘƘ ǘƘŜ wǳǎǎƛŀƴ wƛǾŜǊΦ  

The Upper Mark West watershed includes the upper reaches of Mark West Creek, as well as Humbug, 

Mill, Porter, Van Buren, and Weeks Creeks, and many smaller tributaries.  

 
Figure 2.2 Regional Context of the Upper Mark West watershed 

2.3 Demographics & Economics 

The Friends of Mark West Watershed are currently developing a document that describes the 

ǿŀǘŜǊǎƘŜŘΩǎ ŎƻƳƳǳƴƛǘȅΦ ¢Ƙƛǎ ŘƻŎǳƳŜƴǘ ǿƛƭƭ ōŜ ŎƻƳǇƭŜǘŜŘ ōȅ ǘƘŜ ŜƴŘ ƻŦ tƘŀǎŜ нΣ ŀƴŘ ǿƛƭƭ ōŜ ƛƴŎƭǳŘŜŘ ƛƴ 

the final plan.  

2.4 Land Uses ς Current and Historic 

During the late 19th and early 20th centuries, land uses in the Upper Mark West watershed were largely 
focused around ranching and timber harvest. These land uses are still in place today, though to a lesser 
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degree. In the мфслΩǎΣ ƭŀƴŘǎ ƛƴ ǘƘŜ ǿŀǘŜǊǎƘŜŘ ǿŜǊŜ ǎǳōŘƛǾƛŘŜŘΣ ŀƴŘ ǊǳǊŀƭ ǊŜǎƛŘential development 
increased.  Consistent with trends throughout the county, vineyard development also increased over the 
latter part of the 20th ŎŜƴǘǳǊȅΦ ¢ƻŘŀȅΩǎ ƭŀƴŘ ǳǎŜ ǇŀǘǘŜǊƴǎ ƛƴŎƭǳŘŜ ƘƛƎƘ ƻŎŎǳǊǊŜƴŎŜ ƻŦ ŦƻǊŜǎǘ ŀƴŘ ŎƘŀǇŀǊǊŀƭΣ 
grassland/pasture, and rural residential. Vacant residential land, vineyards, orchards, and other 
miscellaneous land uses are also present ( 
Table 2.1, Figure 2.3).  

 
Figure 2.3 Land use in the Upper Mark West watershed 

 
Table 2.1 Current land uses, derived from County Assessor's records. 

Land Use Category 
Total 
Acres Percent 

Forest/Chaparral 8924 28.5% 

Grassland/Pasture 7988 25.5% 

Rural Residential 7415 23.7% 

Miscellaneous (Government, 
Recreation, Right-of-way, etc.) 2866 9.2% 

Vacant Rural Residential 2079 6.6% 

Vineyards 1872 6.0% 

Orchard (Non-irrigated) 129 0.4% 
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Management in forested environments can have both positive and negative implications for the natural 

resources of a watershed. Clear-cutting, heavy road use and skidding of timber can lead to wildlife 

habitat loss, increased runoff, soil erosion, nutrient leaching and other issues. On the other hand, 

selective harvesting can benefit forest health by decreasing fuel load and reducing crowding for 

remaining timber. Even on lands where modern harvest practices are used, historic logging roads and 

skid trails can continue to contribute sediment to streams if not properly maintained or 

decommissioned. 

Grazing of rangeland is another land use practice that can be of harm or benefit to natural resources, 

depending upon the intensity and methods used. Well-managed grazing can reduce the occurrence of 

invasive plant species and increase soil health. Over-grazing, however, can lead to destruction of wildlife 

habitat, soil erosion and increased runoff due to soil compaction. Livestock access to streams is another 

aspect of grazing that can have negative impacts on natural resources. Unless properly controlled, 

livestock access to streams can cause bank erosion and release of pathogens and excessive nutrients 

into the stream.  

Residential land use can have a wide variety of effects on watershed health. The increase in impervious 

surfaces associated with residential land use can cause major alterations to the hydrograph, with 

increased peak flows and decreased base flows. Roads building associated with rural residences can also 

lead to erosion unless roads are properly designed and maintained. Residential water use can create a 

strain on surface and groundwater resources. Septic systems, if not properly placed or managed, can 

discharge pathogens and nutrients into streams. Additional pollutants, nutrients, pesticides, etc. are also 

potential products of rural residential land uses such as pest control and landscaping. 

Other agricultural land uses, such as vineyards and orchards, can negatively impact natural systems 

when not properly managed. Increased runoff, erosion, decreased soil quality; nutrient and toxin 

discharges from fertilizers and pesticides, and over-use of groundwater and surface water resources are 

all possible impacts.  

2.5 Cultural Resources 

The Upper Mark West watershed is rich in historic cultural resources. The watershed was once home to 

the Wappo people, who lived in villages mostly near streams, and subsisted as hunter gatherers. Wappo 

territory was bordered by the Coast Miwok and Pomo peoples. Because of their location, the Wappo 

had access to both obsidian and shells, which were very valuable trade commodities. Their extensive 

processing of these materials into trade goods left behind many artifacts in the watershed.  

The Wappo people were heavily impacted by Mexican colonization, the Gold Rush, and the influx of 

settlers following the passage of the Homestead Act. By the 190 census, their population had declined 

from an estimated 1,000 in 1770 to less than 100.  

The Pepperwood Preserve is currently conducting an extensive cultural resources study which will inform 

further development of this section during Phase 2 of the planning process.  
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2.6 Geology and Topography 

The Upper Mark West watershed is mountainous, with elevations ranging from 150 feet to 2400 feet. 

According to a recent study USGS stuŘȅ ƻŦ ǘƘŜ aŀǊƪ ²Ŝǎǘ ǉǳŀŘǊŀƴƎƭŜΥ ά¢ƘŜ aŀǊƪ ²Ŝǎǘ {ǇǊƛƴƎǎ 

quadrangle is located in the northern California Coast Ranges north of San Francisco Bay (fig 1, sheet 1). 

It is underlain by Mesozoic rocks of the Franciscan Complex, the Coast Range ophiolite, and the Great 

Valley sequence, considered here to be the pre-Tertiary basement of the northern Coast Ranges. These 

rocks are overlain by a complexly interstratified and mildly to moderately deformed sequence of 

Pleistocene to late Miocene marine and non marine sedimentary and largely sub aerial volcanic rocks. 

These rocks and unconformably overlying, less-deformed Holocene and Pleistocene strata are cut by the 

active right-ƭŀǘŜǊŀƭ IŜŀƭŘǎōǳǊƎ ŀƴŘ aŀŀŎŀƳŀ Cŀǳƭǘ ½ƻƴŜǎΦέ ό¦{D{Σ нллпύ. 

ά¢ƘŜ ƎŜƻƭƻƎȅ ƻŦ ǘƘŜ ǿŀǘŜǊǎƘŜŘ ƛǎ composed of the Coastal Belt Franciscan Complex, Glen Ellen 
Formation, and Sonoma volcanics. The Coastal Belt Franciscan Complex consists of undifferentiated and 
erodible mélange, with large blocks of varying lithology. These blocks form much of the rolling hill 
topography in the project area. The Glen Ellen Formation is highly erodible due to the unconsolidated 
nature of the fluvial and lacustrine sediments comprising it.έ όt²!Σ нллуύΦ 
 
Additional information on the geology and topography will be gathered during phase 2 of the planning 

process. 

2.7 Soils 

The Natural Resources Conservation Soil Survey of Sonoma County (1972) identifies the following soil 

series in the Upper Mark West watershed: 

Alluvial land, sandy (AdA) consists of sandy and gravelly deposits along streams. Stratification is 

variable, and recent over washes tend to change the texture of the surface layer form time to 

time. Limited distribution along Upper Mark West and Van Buren creeks. 

Alluvial land, clayey (AeA) consists of nearly level clay loams to silty clays underlain by stratified 

sand and gravel lenses at a depth of 20 to 40 inches. Limited distribution along Porter Creek. 

The Boomer series (BoE-G) consists of well-drained loams that have a clay loam subsoil. These 

soils are underlain, at a depth of 30 to 60 inches, by greenstone and metamorphosed rocks. 

Moderate distribution in the western part of the watershed, along Upper Mark West, Van Buren 

and Weeks Creeks, with slopes ranging from 15 to 75 percent.  

Clear Lake clay (CeB) is a clay that formed under poorly drained conditions. This soil is underlain 

by alluvium from basic and sedimentary rock. Limited distribution on Mark West Creek at the 

bottom of the watershed, with slopes ranging from 2 to 5 percent. 

The Felta Series (FaD-G) consists of well-drained very gravelly loams that have a very gravelly 

clay loam subsoil. These soils formed from material from volcanic tuffs mixed with uplifted river 

sediment and metamorphosed basic rock. Distributed widely in the western part of the 

watershed, with few isolated patches in the eastern part. Slopes range from 5 to 75 percent.  
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The Forward series (FoE-G, FrG) consists of well-drained gravelly loams that have a gravelly 

sandy clay loam subsoil. At a depth of 20 to 40 inches these soils are underlain by rhyolite rock 

and soft rhyolitic tuff. Moderate distribution in the northern part of the watershed along Porter 

Creek, with one isolated patch lower on Mark West Creek. Slopes range from 9 to 75 percent. 

The Goulding series (GgD-G, GlD-G) consists of well-drained clay loams. These soils are underlain 

at a depth of 12 to 24 inches by metamorphosed basic igneous and weathered andesitic basalt 

of old volcanic formations. Widely distributed throughout the watershed, with slopes ranging 

from 5 to 75 percent. 

Guenoc gravelly silt loam (GrE) is a well-drained gravelly silt loam that has a clay subsoil. At a 

depth of 20 to 40 inches, it is underlain by andesidic basalt. Limited distribution in the 

southwestern part of the watershed, with slopes ranging from 5 to 30 percent.  

Haire clay loam (HcC) is a moderately well-drained loam that has a clay subsoil, and is underlain 

by old terrace-alluvium from mixed sedimentary and basic rock sources. Limited distribution 

along Mill and Porter creeks with slopes ranging from 0 to 9 percent.  

The Henneke series (HgE-G2) consists of excessively drained gravelly loams that have a very 

gravelly clay subsoil. These soils are underlain, at a depth of 10 to 20 inches, by serpentine 

bedrock. Wide distribution in the eastern part of the watershed, with slopes ranging from 5 to 

75 percent.  

The Huse series (HyG) consists of well-drained stony clay loams that have a silty clay loam 

subsoil. At a depth of 12 to 25 inches that are underlain by strongly weathered serpentine and 

peridotite. Limited distribution in the northwest part of the watershed, with slopes ranging from 

30 to 75 percent.  

Kidd gravelly loam (KdF) is a somewhat excessively drained gravelly loam. It is underlain, at a 

depth of 5 to 20 inches, by rhyolitic rock and rhyolitic tuff.  Limited distribution in the eastern 

part of the watershed, with slopes ranging from 9 to 50 percent.  

The Laniger series (LaC-F) consists of well-drained loams. The soils are underlain, at a depth of 

18 to 45 inches, by weathered rhyolite and rhyolitic tuff.  Widely distributed, mostly in the 

northern part of the watershed, with slopes ranging from 5 to 50 percent.  

Los Gatos loam (LmG) is a well-drained loam underlain, at a depth of 24 to 48 inches, by 

weathered sandstone and shale. One patch in the western part of the watershed, with slopes 

from 30 to 75 percent. 

Maymen gravelly sandy loam (McF) is a well-drained gravelly sandy loam underlain, at a depth 

of 10 to 20 inches, by sandstone and shale bedrock. One small patch along the eastern edge of 

the watershed, with slopes from 30 to 50 percent.  
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The Montara series (MoE,G) consists of well-drained cobbly clay loams. These soils are 

underlain, at a depth of 8 to 20 inches, by weathered serpentine or serpentine rock. Limited 

distribution in the southeast part of the watershed.  

The Raynor series (RaD-E, ReE) consists of well-drained clays underlain, at a depth of 20 to 60 

inches, by volcanic and andesitic rocks. One patch near the northern edge and one patch at the 

southern edge of the watershed with slopes ranging from 0 to 30 percent. 

The Redwood Hill series (RhE, RlG) is a moderately well-drained clay loam that has a 

predominantly clay subsoil. It is underlain, at 30 to 60 inches, by mixed greenstone and andesitic 

basalt rock. Moderate distribution in the western part of the watershed, with slopes ranging 

from 15 to 75 percent.  

Riverwash (RnA) consists of very recent depositions of gravel, sand and silt alluvium along major 

streams and their tributaries. Gravel bars make up the majority of these areas. Moderate 

distribution along Mark West Creek and some occurrence along Humbug Creek. 

Rock Land (RoG) consists of stony steep slopes and ridges that generally are in rough 

mountainous areas where there is little soil material. Moderate distribution, mostly along the 

upper reaches of streams and toward the edges of the watershed. 

The Sobrante series (ShE-F) consists of well-drained loams that have a clay loam subsoil. They 

are underlain, at a depth of 20 to 40 inches, by andesitic basalt. Moderate distribution in the 

eastern part of the watershed, with slopes ranging from 15 to 50 percent. 

The Spreckels series (SkC-F) consists of well-drained loams that have a clay subsoil. They are 

underlain, at a depth of 22 to 60 inches, by volcanic tuffs mixed with uplifted river sediment and 

weathered, basic igneous rock. Widely distributed through the watershed, with slopes ranging 

from 2 to 50 percent.  

Suther Loam (StE) is a moderately well-drained loam with a gravelly clay subsoil. It is underlain 

at a depth of 18 to 40 inches by sandstone. One small patch in the northwestern corner of the 

watershed, with slopes from 15 to 30 percent.  

The Toomes series (ToE,G) consists of well-drained loams underlain, at a depth of 5 to 20 inches, 

by shattered and weathered andesitic basalt and volcanic breccia. Moderate distribution, mostly 

throughout the central part of the watershed, with slopes ranging from 2 to 75 percent. 

The Wright series (W) consists of somewhat poorly drained and moderately drained loams that 

have a clay subsoil. They are underlain by old valley plain alluvium of mixed origin such as 

volcanic and marine sediment. Limited distribution throughout the watershed, with slopes 

ranging from 0 to 9 percent. 
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The Yolo series (YnA, YoB, YsA) consists of well-drained loams underlain by recent alluvium from 

sandstone and shale. These soils are on alluvial fans and flood plains. Limited distribution 

throughout the watershed, with slopes ranging from 0 to 9 percent.  

The Yorkville series (YuE-F) consists of moderately, well-drained clay loams that have a clay 

subsoil. They formed in material weathered from glaucophane-schist, serpentinized igneous 

rocks, and metamorphosed greywacke that are at a depth of 24 to 60 inches. Moderate 

distribution in the northeast area of the watershed, with some patches sin the southeast. Slopes 

range from 5 to 50 percent.   

 
Figure 2.4 Soils of the Upper Mark West watershed 

There is a need to do further research on these soil surveys, to find out if there are more detailed notes 

available from the surveyors.  

2.8 Vegetation 

Vegetation in the Upper Mark West watershed consists mostly of meadows and forested areas.  

Meadows are composed of a mixture of native and non-native grasses and herbs such as Avena spp. (oat 

grass), Festuca spp. (fescue), Elymus spp. (wild rye), and Lolium spp. (wild rye).  The forest canopy 


