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PURPOSE 

The primary purpose of this study was to create a detailed map and document surface 

hydrology conditions in the southern headwaters of the Laguna de Santa Rosa at the time 

of European-style settlement in the mid-19
th
 century. This report also includes some 

preliminary information on historical vegetation and wildlife uncovered during our 

research. 

Knowledge of historical patterns is an essential foundation for sustainable planning and is 

fundamental to designing projects aimed to achieve multiple benefits, such as improved 

water quality, ground water recharge, flood reduction, and habitat restoration. This report 

is intended to assist the Sonoma County Water Agency, the North Coast Water Quality 

Control Board, the cities of Rohnert Park and Cotati, the Laguna de Santa Rosa 

Foundation, private landowners, and other stakeholders concerned with improving the 

ecosystem function of the southern headwaters of the Laguna and areas downstream. 

 

OVERVIEW 

Human population growth and climate change are causes for increasing local concern 

over future water supply, flood management, and effective restoration of ecosystems. 

These pressures make it more important than ever to understand and work with the 

landscape patterns and processes upon which modern infrastructure has been built. 

Human-caused changes over the last two centuries have obscured natural patterns and 

processes, making it difficult to incorporate them into planning and management. As a 

result, ongoing land development continues to cover or impact important water recharge 

and wildlife  habitat areas, rainfall is increasingly diverted into ditches and storm drains 

for fast run-off, only to cause erosion and flooding downstream, and restoration efforts 

may be based on unfounded assumptions about historical processes and ecosystem 

function and so fail to produce lasting benefits. 

Encompassing the uppermost section of the Laguna main stem and several tributary 

streams, including Crane and Copeland Creeks, this study combined an intensive analysis 

of the historical record with field surveys to develop a picture of mid-19
th
 century surface 

hydrologic conditions to a high level of detail. The following narrative is a best estimate 

of these conditions, based on a wide variety of corroborating sources. 

At the time of settlement, Copeland, Crane, and other tributary creeks did not have 

continuous channels connecting their headwaters to the Lagunaôs main stem (Martin 

1859; Bowers 1867; United States District Court c. 1840; United States District Court c. 

1844). During the dry season, their waters petered out as they reached their alluvial fans 

at the base of the hills (Figure 1). With the arrival of winter storms, these creeks began to 

flow across their fans and the valley óflatsô beyond. Some waters reached the Lagunaôs 

main channel, while the rest was either absorbed into the soil or collected in depressions 

to create seasonal wetlands of all sizes. Hydrologically and floristically, these seasonal 

wetlands were probably similar to vernal pools or swales in other parts of the Laguna 

watershed. These seasonal creek channels shifted periodically on their alluvial fans, with 

Copeland Creek actually switching watersheds, sometimes flowing into the 
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Laguna/Russian River watershed, other times heading south to the Petaluma River and 

San Pablo Bay (Bowers 1867, Cardwell 1958, Cook 2010). 

Among the seasonal wetlands were two large ephemeral lakes in the Cotati/Rohnert Park 

area (Martin 1859). One of these was probably along the Laguna main channel, while the 

other may have been one of the largest vernal pools in the county at that time.  As the 

year progressed into the dry season, these lakes evaporated and disappeared, leaving 

behind desiccated annual forbs and grasses on a hard, dry surface. Only one perennial 

lake persisted on the Laguna main stem (U.S. District Court c. 1840; Bowers 1867). 

During the summer, this lake likely had no surface flow in or out as the main Laguna 

stem itself was intermittent. A strip of perennial marsh may have existed along the 

margin of this lake, but does not appear to have existed elsewhere in the study area. Most 

of the study area would likely have been quite open, with small groves of oaks separated 

by large expanses of grassland, forbs, and seasonal wetland, with riparian trees and 

shrubs along the main channel of the Laguna.  

The historical conditions described above would have provided important seasonal 

habitat for egrets, herons, migratory and resident dabbling ducks, shorebirds, and many 

amphibians and invertebrates. The perennial upper reaches of Copeland Creek, and 

probably others, supported an abundance of native trout (Cummings 2005). 

Settlement brought with it the desire for faster drainage. Ditches for roads, agriculture, 

and railroads began stitching together formerly disconnected channels. Rather than 

ponding in shallow basins, the creek waters that historically fed the seasonal wetlands 

were directed into the Lagunaôs main stem. By the 1870s, both Copeland and Crane 

Creeks had channels connecting their headwaters directly to the Laguna main stem. This 

trajectory of increasing connectivity continues to the present day, with earth-moving 

machines carving channels across the flats in the 1970s, storm drains installed in recent 

housing developments, and drainage tile placed under vineyards. 

While analysis of the effects is beyond the scope of this study, the consequences of these 

historical changes probably include habitat loss, decreased groundwater recharge, 

decreased water quality, and increased erosion and flooding downstream. The historical 

conditions of the watershed and these outcomes are important factors to consider in the 

planning of effective projects for restoration of the Copeland, Crane and entire Laguna 

watersheds. 

 

METHODS 

We compiled, analyzed, and integrated historical and physical evidence to document and 

map the historical alignments of creeks, wetlands, and water bodies in the project area. 

Mapping was done using standards developed and used for historical hydrology mapping 

of nearby areas of northern California (Egan and Howell 2001; San Francisco Estuary 

Institute 2006; Sonoma Ecology Center 2009) in the following sequence: 

 The projectôs focus area was chosen during a meeting of stakeholders at the 
Laguna de Santa Rosaôs headquarters in November 2009 (Figure 1). 
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 Historical maps, mid-19
th
 century General Land Office (GLO) surveys, 1942 

aerial photographs, modern geological and soil maps, and recent aerial photos 

were compiled, digitized, and georectified as needed, analyzed in GIS 

(Geographic Information System), and used as the basis for developing a 

preliminary map of the project areaôs estimated historical surface hydrology. We 

also researched and considered information from written historical accounts.  

 We gleaned additional information from several books and reports on the area. An 

oral history from long-time residents John and Kate Fomasi, was also consulted. 

 We made field visits to refine and óground-truthô the preliminary map. We 

recorded field observations using GPS (Global Positioning System) devices. We 

also collected information from several local residents during these field visits. 

 After analyzing all sources, we mapped each historical feature once. To account 

for varying levels of doubt, we assigned each feature a certainty level for 

presence; shape, size or extent; and location (Table 1.) 

 

 PRESENCE SHAPE, SIZE, or 

EXTENT  

LOCATION  

HIGH  Appears in historical record 

before 1877 and confirmed by 

additional sources, including at 

least one of the following: aerial 

photos, modern topo map, or 

field observation. 

 

Pre-1877 data are 

confirmed by 

additional sources, 

including at least one 

of the following: 

aerial photos, modern 

topo map, or field 

observation. 

(Estimated maximum 

error =10%) 

Confirmed by at least 

one of the following: 

aerial photos, modern 

topo map, or field 

observation. 

(Estimated maximum 

error = 250 feet) 

MEDIUM  Does not appear in historical 

record before 1877, but at least 

two sources support its 

presence, at least one, no later 

than 1942. 

Attributes confirmed 

by at least one of the 

following: aerial 

photos, modern topo 

map, or field 

observation; OR  two 

other sources. 

(Estimated maximum 

error = 50%) 

Location confirmed by 

at least two sources. 

(Estimated maximum 

error = 500 feet) 

LOW  Presence supported by only a 

single source. 

Attributes supported 

by only a single 

source. 

(Error defined by 

individual case) 

Location supported by 

only a single source. 

(Estimated maximum 

error = 1000 feet). 

Table 1. Certainty Level Standards for the Laguna de Santa Rosa Historical   

  Hydrology Project, Headwaters Pilot Study 

 

For more information, see ñAppendix A: Background and Techniques used for Historical 

 Data Sets.ò 
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RESULTS 

Results of the mapping based on historical research and field surveys are shown in the 

following Figures: 

 Figure 1. Estimated Historical Surface Hydrology, Laguna de Santa Rosa 

Headwaters, c. 1850, plotted on a topographical base map; and Figure 2, with the 

same information plotted on a simple 10-foot contour interval map. 

 General Land Office survey observations, 1853 to 1865, are shown in Figure 3. 

 A photograph of the lake at Las Casitas de Sonoma Mobile Home Park is shown 

in Figure 4. 

 Four conceptual maps highlighting changes between 1867 and 1980 are shown in 

Figure 5. 

 

The historical record suggests the following conditions: 

Disconnected Tributary Channels:  Maps drawn before 1877 consistently show the 

channels of Copeland, Crane, and several unnamed creeks draining the western slopes of 

Sonoma Mountain and then stopping on the valley flats long before reaching the 

Lagunaôs main stem (Martin 1859; Bowers 1867; United States District Court c. 1840; 

United States District Court c. 1844). General Land Office (GLO) surveys from the same 

period also do not record any tributary channels connecting to the Laguna main stem in 

the study area. 

Cardwell (1958) mentions that Crane and Copeland Creeks ñare perennial for varying 

distances upstream from the edge of the valley floor, but . . . have through flow to the 

Laguna only during the rainy season.ò This matches the earliest known description of the 

study area, from July 1823: ñDescending to the plain, we followed the arroyo which was 

said, by the Indians and men in our company who had seen it on other occasions, to carry 

the most water. But we found only a small pond. Out on the plain, this arroyo dries up to 

nothing.ò The party had to continue south for several miles, nearly to present-day 

Petaluma, before a small spring was found (Altimira 1823).  

See Figures 1, 2, 3, 6, 7, and 9. 

Tendency of Copeland Creek to Switch Watersheds: Copeland Creek is shown in 

1867 (Bowers) as draining into both the Petaluma River and the Laguna watersheds. 

Cardwell (1958) mentions that: ñCopeland Creek, according to unconfirmed local reports, 

formerly was tributary to Petaluma Creek, but during the early stages of land 

development was channeled to Laguna de Santa Rosa to improve local drainage 

conditions.ò 

During the 2005 New Yearôs Eve flood, the property manager for the parcel containing 

Copelandôs upper alluvial fan observed the creek jumping its banks and flowing into 

Roberts Creek, a tributary of the Petaluma River (Cook 2010). Another long-time 

resident related that, in 1915, a previous owner had used a horse and a plow to divert 

Copeland Creek so that it would drain into the Laguna watershed rather than the 

Petaluma River (Grossi 2010). 

See Figures 1, 2 & 9. 
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Presence of Seasonal and Perennial Lakes: Two mid-19
th
 century maps (U.S. District 

Court c. 1840; Bowers 1867) show the Lagunaôs southernmost perennial lake. Rectifying 

the Bowers (1867) map with the current topo for the project area (USGS 1980), showed 

that a small remnant of this lake might still be there. A field visit confirmed that a 

remnant of this lake still exists within the Las Casitas de Sonoma mobile home park at 

7545 Bridgit Drive, Rohnert Park, just off the Lagunaôs modern main channel. The lake 

is described in the mobile home parkôs literature as ñspring-fedò (Blaker 2010) and, while 

modified, appears to be a natural feature (Figure 4). 

In addition to this perennial lake, two large seasonal lakes (>100 acres) appear on an 

early road survey (Martin 1859) through the project area. The area of one of these 

probably included the smaller perennial lake mentioned above. John Fomasi, a long-time 

resident described what is probably the same phenomenon: ñIn the years when we had a 

lot of rain ï if that creek [upper main channel of the Laguna] couldnôt take it all ï it 

would drift out into the Rohnert Park seed farm ï it was all open land out there, all the 

way across the flatò (Fomasi 2010). These seasonal lakes were given ñMediumò certainty 

levels for presenceò and shape, and a ñLowò certainty level for location. 

See Figures 1, 2, 5, 6, 8, and 9. 

Seasonal Wetlands: The predominance of Clear Lake clay soils and the historical 

drainage pattern, suggest that the study area probably supported a seasonal wetland 

mosaic (Barbour 2007) with areas of standing water ranging in size from small vernal 

pools to the large seasonal lakes mentioned above. Such seasonal wetlands show great 

seasonal variation, supporting ñdominant species such as smartweeds, watergrass, spiked 

rush, docks, and flowering annualsò in ñdense stands in early spring.ò By mid-summer 

however, these plants would all but disappear, leaving ñno apparent sign of emergent 

vegetation on what appear[ed] to be a dry, hard soil surfaceò (CH2MHill 1990). 

Likewise, Miller (1972) states where Clear Lake clay soils have not been cultivated they 

support ñchiefly annual or perennial grasses and forbs.ò 

We found no record of perennial marsh areas on any historical map, survey, or 

illustration. Other known perennial marshes in Sonoma County, such as the Kenwood 

Marsh and the marsh by Tolay Lake show up clearly in the historical record (OôFarrell 

1848; Peabody 1851; Sonoma County Surveyors Office 1860). Long-time resident John 

Fomasi confirmed this condition, at least for much of the 20
th
 century: ñIt wasnôt 

marshyðit was pretty much like it is now if you look at our place [at the head of the 

Laguna main channel]ò (Fomasi 2010).  

See Figures 1, 2, 3, 6, 7, 8, and 9. 

Lack of Dry Season Surface Flow in the Lagunaôs Upper Channel (in Normal 

Rainfall Years):  Two sources support this conclusion: 1) An early survey note refers to 

the Laguna main channel as an ñarroyoò at the Rancho Cotate boundary in August 1857 

(Denton 1857); 2) An early map depicts the Laguna as an unconnected chain of lakes 

(U.S. District Court c.1840). Santa Rosa received 25 inches of rain in the winter 

preceeding the survey (1856ï 1857), following three years of similar or slightly higher 

precipitation (Thompson 1877), which is close to the modern average.  

See Figure 6. Survey observation is downstream of study area and not shown in Figure 3.  
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