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 Abstract
Santa Rosa Island is one of the Channel Islands off the coast of Southern 
California. Prior to joining Channel Islands National Park in 1986, 
Santa Rosa Island was a private ranch. The ranchers brought cattle, 
sheep, and other domesticated animals to the island in the mid-1800s. 
Intense agricultural operations had significant effects on the native 
plant cover. These nineteenth-century land cover changes occurred 
before documentation with aerial photographs or satellite images. This 
study relies on nineteenth-century documents, including a published 
letter, botanical floras, maps and notes from the U.S. Coast Survey, 
and magazine articles, to characterize the island’s native plant cover 
and widespread disruptions during the five decades immediately after 
the establishment of the ranch. Based on the mid-nineteenth-century 
documents, (1) native shrubs were present on hillslopes, (2) non-na-
tive annual grasses were widespread, and (3) large patches of cacti 
existed. Thus, introduced grazing notably altered the plant cover by 
the late 1800s. Researchers and land managers can use these baseline 
results to inform more-extensive, twentieth-century land cover studies 
and the current restoration efforts of Channel Islands National Park. 
Keywords: California, Channel Islands, historical plant cover re-
construction, historical floras, U.S. Coast Survey Map

Introduction
Geographers have long recognized the importance of incorporating 
prehistorical and historical human actions in our framework of land use 
and land cover (LULC) processes. With the establishment of Euro-Amer-
ican-style agriculture and ranching in the western United States, anthro-
pogenic processes were often the dominant drivers of LULC change in the 
grasslands and shrublands of California (Starrs 1998). Geographers tend to 
spatially reconstruct historical LULC by examining systematic vegetation 
surveys, historical aerial photographs, and satellite images (Johnson 1980; 
Minnich 1980). The earliest spatially explicit data sources tend to become 
the baseline for changes in land cover and land use (Fagin and Hoagland 
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2014). However, in most parts of California, natural scientists did not collect 
such information until the twentieth century, more than 50 to 100 years after 
the widespread establishment of agriculture and ranching. Thus, California 
baselines from vegetation surveys and aerial photos postdate the begin-
nings of sheep and cattle ranching. Physical geographers, biogeographers, 
landscape ecologists, restoration biologists, and land managers confront 
challenges posed by a lack of information on nineteenth-century plant cover 
dynamics. Key unknown questions are as follows. What were the historical 
effects of humans on plant cover? How did vegetation dynamics change 
with historical human activities, such as nineteenth-century ranching? 
What historical patterns may inform current restoration projects? Without 
knowledge of nineteenth-century changes in vegetation, biogeographers 
and restoration biologists may miss important temporal shifts in landscape 
dynamics. In some areas, researchers have used palynological sources that 
were concurrent with the establishment of European settlement to recon-
struct reference conditions (Evett, Dawson, and Bartolome 2013). This study 
relied on nineteenth-century documents to characterize, as best as possible, 
a mid-nineteenth-century plant cover baseline. This project supplements 
the palynological studies (Anderson et al. 2010; Cole and Liu 1994) and 
twentieth-century aerial photo and satellite image studies (Johnson 1980; 
Minnich 1980) to provide context for current restoration decisions on Santa 
Rosa Island (Channel Island National Park 2015; Coonan 1999) .

Study Site
There are eight California Channel Islands (Figure 1). Channel Islands 
National Park includes five islands: Anacapa Island, Santa Rosa Island, San 
Miguel Island, Santa Barbara Island, and a portion of Santa Cruz Island. 
Santa Rosa Island is south of Santa Barbara, California (Rutherford 2011). 
Diamond-shaped Santa Rosa Island is the second-largest island in the park, 
with an area of 217 km2 (National Cartography & Geospatial Center 2009). 
The rugged island ranges in elevations from 0 to 480 m, with three peaks 
exceeding 390 m (National Cartography & Geospatial Center 2009). Santa 
Rosa Island has a Mediterranean climate with summer temperatures mod-
erated by the proximity of the Pacific Ocean. Marine air and fog minimize 
seasonal and daily temperature extremes. Winds are generally from the 
northwest and greatest in the spring (Junak et al. 2007).

Santa Rosa Island is covered with a variety of plant communities, includ-
ing non-native annual grasslands, island chaparral, coastal sage scrub, oak 
woodlands, mixed woodlands, and coastal-bluff scrub (Clark et al. 1990). 
Non-native annual grasslands dominate most of the island and typically 

cover the flatter areas of the island (Figure 2) (Clark et al. 1990; Hauselt 
2003). The next most-common plant cover type is coastal sage scrub, often 
dominated by Artemisia californica (Figure 3) (Clark et al. 1990). Signifi-
cant areas of the island have exposed mineral soil and bedrock due to the 
historical erosion of the topsoil (Woolley 1998).

The Santa Rosa Island plant communities also include many endemic, rare, 
federally protected, and/or unique species (Junak et al. 1995; Junak et al. 
1997). Many of these plants are relics remaining from paleoclimatic regimes 
(Axelrod 1967). The woodlands include Pinus torreyana s. insularis (Santa 
Rosa Island torrey pine) (Clark et al. 1990). As a species, torrey pines are 
endemic to Santa Rosa Island and coastal San Diego County (Jepson Flora 
Project 2018). Lyonothamnus floribundus s. aspleniifolius (island ironwood), 
is endemic to Santa Cruz, Santa Rosa and San Clemente Islands, and is 
found within the woodlands and chaparral plant communities (Junak et 
al. 1997). There are also two island endemic oaks: Quercus pacifica (island 
scrub oak) and Quercus tomentella (island oak) (Junak et al. 1997). There 
are three federally endangered Santa Rosa Island endemics: Arctostaphylos 
confertiflora (island manzanita), Gilia tenuiflora s. hoffmannii (Hoffmann’s 
slender-flowered gilia), and Castilleja mollis (soft-leaf island paint brush) 
(Calflora 2014; Junak et al. 1997).

Figure 1.—California Channel Islands. (Author map; source: Cal-Atlas 2009)



Land Use History of Santa Rosa Island
The present plant cover on Santa Rosa Island is a result of the natural his-
tory and prehistorical and historical anthropogenic activities. A human 
skeleton dating more than 10,000 years old indicates Santa Rosa Island is 
one of the earliest sites of human presence in North America (Johnson et 
al. 1999; Arnold, 2001). The prehistoric island economies of these complex 
hunter-gatherer societies were largely based on the extraction of marine 
resources and trading with peoples on the mainland (Arnold 1992; Arnold 
2001). However, the inhabitants of the island had a significant effect on 
the landscape and vegetation through the use of plant resources and fire 
(Johnson, 1980; Timbrook 1993; Martin and Popper 2001). Santa Rosa, 
Santa Cruz, and San Miguel islands may have been home to as many as 
3,000 Island Chumash at the time of European contact in 1542 (Johnson 
1993). However, by the first half of the nineteenth century, there were no 
more Chumash left on Santa Rosa Island (Holland 1962), likely due to the 
introduction of western diseases, social disorder, and the violence caused by 
European settlers. Although not addressed in this study, researchers should 
not overlook the long-term effects of the Chumash and any predecessors 
on the plant cover and distribution when reconstructing past vegetation 
and physical dynamics on the island. Late Holocene pollen cores include 
a mixture of coastal sage scrub, chaparral, and grasslands species on Santa 
Rosa Island (Anderson et al. 2010).

During the nineteenth and twentieth centuries, the land use history of Santa 
Rosa Island paralleled that of mainland coastal California. By the 1850s, 
ranchers had introduced cattle, sheep, goats, and pigs to the island (Clark et 
al. 1990). During the second half of the nineteenth century, ranchers ran a 
large sheep operation on Santa Rosa Island. By the 1870s, the sheep ranch had 
60,000 head (Holland, 1962). As observed on neighboring San Miguel Island 
during the periodic droughts of the late 1800s, the sheep likely stripped the 
island of most of the vegetation, except on steep slopes and cliffs, allowing 
introduced plant species to establish (Johnson 1980). On Santa Rosa Island, 
erosion during the initial period of historic grazing may have contributed to 
the rapid incision of barrancas and gullies (Woolley 1998). Researchers also 
documented feral sheep overgrazing on and damaging grassland and shrub-
land ecosystems on Santa Cruz Island in the twentieth century (Van Vuren 
and Coblentz 1987). These nineteenth-century pressures likely altered the 
landscape, as researchers have documented on the other California Channel 
Islands (Brumbaugh 1980; Johnson 1980; Dibblee and Ehrenspeck 1998).
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Figure 2.—Grazed grasslands on Santa Rosa Island in 1954. (Photo courtesy of 
the Santa Barbara Museum of Natural History, Image #:1399P; photographer 
unknown)

Figure 3.—Artemisia californica, coastal sagebrush on Santa 
Catalina Island, California in 2003. (Photo courtesy of Gary A. 
Monroe © 2010)
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In 1901, Vail and Vickers Cattle Company began to purchase Santa Rosa 
Island and convert it from the sheep ranch to a cattle-stocking operation 
(Allen 1996). Cattle ranching and hunting continued on Santa Rosa Island 
under a special-use permit after the federal government purchased the island 
in 1986 (1996). However, during vegetation surveys of the island, National 
Park staff concluded that the ongoing disturbance from cattle grazing had 
a significant effect on several listed plant taxa, including Arctostaphylos 
confertiflora and Castilleja mollis (Rutherford and Chaney 1999). In 1998 
the National Park revoked the cattle-ranching permit, and in 2011 the 
National Park revoked the elk- and deer-hunting permits (Channel Islands 
National Park 2011). Currently, the National Park is attempting to preserve 
and restore the native plant communities on Santa Rosa Island (Channel 
Island National Park 2015).

Sources and Methods—Nineteenth-Century Documents
This study located and examined the small assortment of nineteenth-century 
documents that describe the plant cover of the island just after the intro-
duction of domesticated grazing animals. The historical documents were 
generally descriptive and secondary sources. These documents are archived 
both in large academic libraries, such as at the University of California, Santa 
Barbara, and in smaller collections at the Santa Barbara Botanical Garden, 
Santa Barbara Natural History Museum, and Santa Cruz Island Foundation. 
There is also a growing collection of historical material at the Channel Islands 
National Park Headquarters. Researchers can access some of the documents 
online, including the U.S. Coast Survey Map, which is available through the 
United States NOAA Office of Coast Survey’s Online Historical Map and 
Chart Collection (2014). Across the documents, I read the archival sources 
and references regarding plant types and vegetation conditions were noted.

U.S. Coast Survey
The U.S. Coast Survey completed one of the earliest historical descriptions 
of Santa Rosa Island. The goal of the survey was to develop navigation charts 
that include geodesy, topography, and hydrography (Reithmaier 2001). In 
May of 1860, William Greenwell performed the initial survey of the island. 
His report includes brief notes and sketches describing the survey points 
he established (Greenwell 1860). These notes describe the locations of the 
survey points, which are typically relative to the ocean or water resources. 
Greenwell occasionally noted the surrounding topography, plant cover, and 
manmade structures (Greenwell 1860). The American Civil War interrupt-
ed the U.S. Coast Survey of the island. From April 1872 through February 
1873, Stehman Forney returned to the island to continue the Coast Survey. 

He re-evaluated Greenwall’s original survey points and established new 
survey points. Forney’s records included extensive descriptions of the island, 
including notes about the island’s vegetation and topography. For instance, 
Forney described the location of a survey point: “The best way to get to it is 
to follow Canada Verde until you come to a small grove of willow surround-
ing a spring of water” (Forney 1872a). More helpful are Forney’s extensive 
sketches included with the survey point descriptions (Forney 1872a). They 
showed the rough topographic contours and indicated some areas of plant 
cover. Forney also wrote letters to U.S. Coast Survey officials that provide 
further descriptions of the island (Forney 1872b). From 1873 to 1876, the 
botanist Otti Tittmann visited the California Channel Islands as part of 
the U.S. Coast Survey (Junak et al. 1995). From the Greenwall and Forney 
reports, the U.S. Coast Survey developed the first detailed topographic map 
of the island (Peirce 1872). A cartographer divided the map into two sheets 
and shows extensive areas of oak scrub and cacti scrub (see Figure 4, with an 
excerpt of the map, for examples of oak and cacti scrub representation). The 
U.S. Coast Survey map is a precursor to the aerial photos used to examine 
land cover today (Figure 5).  

To better assess the distribution of oak scrub and cacti scrub, this study 
geo-referenced the U.S. Coast Survey maps to an orthophotograph of the 
island (USDA-FSA-APFO 2005). The extents of the oak scrub and cacti scrub 

Figure 4.—Portion of the U.S. Coast Survey Map showing the southern tip of Santa 
Rosa Island. (Peirce 1872)
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patches were then digitized. The locations of these patches were compared 
with a slope model that was derived from a ten-meter digital elevation 
model (DEM) of the island (National Cartography & Geospatial Center 
2009). Examinations were made to see if the scrub was likely to mapped on 
flat or sloped surfaces.

Island Flora
The California Channel Islands attracted many early nineteenth-century 
botanists (Junak et al. 1995). For example, William Gambel, from the Phil-
adelphia Academy of Science, visited Santa Catalina Island in 1847 (Dunkle 
1950). Albert Kellogg published the first botanical note about Anacapa’s 
native island mallow, Lavatera assurgentiflora (1854). Several subsequent 
scientific articles and floras followed: William S. Lyon’s Santa Catalina Island 
and San Clemente Island floras (1886a; 1886b), Edward Greene’s Santa Cruz 
Island article (1886), and Greene’s San Miguel Island article (1887). Town-

shed S. Brandegee published the first Santa Rosa Island flora (1888). Brande-
gee based this flora on his botanical survey on the eastern and northern parts 
of the islands. His survey was conducted in June, when some of the grasses 
may have been flowering, possibly leading to easier species identification 
(1888). Brandegee stated that a more-extensive survey would have resulted 
in a larger flora (1888). In addition to listing the observed plant species, 
Brandegee included an occasional note on the abundance and location of 
specific plants (1888). Subsequently, Brandegee compiled the flora of five 
California Channel Islands (Brandegee 1890). This project compared the 
Brandegee flora (1888) with modern synonyms of the taxa nomenclature in 
The Jepson Manual of Higher Plants in California (Hickman 1993), the Jepson 
eFlora (Jepson Flora Project 2018), A Checklist of Vascular Plants of Channel 
Island National Park (Junak et al. 1997), and Tropicos.org (Tropicos 2018).

Newspaper and Magazine Articles
The island also attracted the attention of nineteenth-century journalists, 
and articles soon after appeared in a variety of newspapers beginning in the 
1870s, including the Ventura Signal (1874) and San Francisco’s The Morning 
Call (1883). The Overland Monthly magazine published a series of articles 
describing sheep ranching on Santa Rosa Island and made occasional ref-
erences to the vegetation on the island and the effects of human activities 
on the environment (Browne 1874; Kinsell 1891; K 1893).

Personal Letters
In addition to documents penned by surveyors and botanists, people who 
lived on the island during the nineteenth century wrote letters and descrip-
tions of the island. The Santa Cruz Island Foundation has published many 
of these historical letters (Allen 1996). Typically, the writers described the 
ranching operations and personal experiences. Unfortunately, most of the 
documents contain little description of the plant cover of the island. Only 
one early letter, by Dixie W. Thompson, has particular relevance to this study 
(Thompson 1996). He noted the conditions of the rangeland shortly after 
ranching began on the island (1996).

Results—Nineteenth-Century Plant Cover
Collectively, the documents point to three baseline characteristics about the 
composition and distribution of plants and plant cover on Santa Rosa Island 
during the first few decades of intense ranching in the nineteenth century: 
(1) the native woody plants tended to grow on slopes, (2) non-native herba-
ceous plant species became established, and (3) prickly pear cacti, Opuntia 
spp., was widespread on the island.

Figure 5.—Digital orthophoto of southern tip of Santa Rosa Island. (USDA-FSA-
APFO 2005)



Native Woody Plants
On the Channel Islands, native trees and shrubs are primarily located on 
hillsides and steep slopes (Clark et al. 1990; Minnich 1980). The historical 
documents show a similar pattern in the late 1800s. Both U.S. Coast Sur-
veyor Greenwall and Forney noted willows in watered canyons during their 
surveys of the topography (Greenwall 1860; Forney 1872a). Greenwall also 
noted pine and oaks on hillsides (1860). Forney wrote that, “The island is 
well watered and covered with the wild grasses and coarse bushes of Califor-
nia. Scrub oak and pines are found in the gulches and on the south faces of 
the hills” (Forney 1872b). The U.S. Coast Survey maps displayed abundant 
oak scrub on the north-facing hillsides and canyons of the northeastern 
quadrant of the island (Peirce 1872). In the late 1880s, the botanist Bran-
degee noted, “The shrubby vegetation and trees of Santa Rosa are nearly all 
confined to the sheltered hillsides and cañons of the eastern portion of the 
island” (1888, 220). Specifically, Brandegee wrote of Prunus ilicifolia: “On 
Santa Rosa Island, it is confined to the bottom of the cañons…” (1888, 209). 
He wrote of Pinus torreyana, “About one hundred trees are growing on the 
bluffs of the eastern shore” (1888, 217). Additionally, Brandegee found that 
endemic island oak, Quercus tomentella, was “Common in cañons on the 
east and north sides” (1888, 217).

Non-Native Herbaceous Plants
Today the island has large areas of non-native annual grasslands. Many of 
the non-native annual grass and herbaceous species originated in other 
Mediterranean regions but became established in California over the past 
200 years (HilleRisLambers 2010). Pollen records show that non-native 
species arrived on Santa Rosa Island by the 1850s (Anderson et al. 2010). An 
early letter by the rancher Dixie W. Thompson noted that there was ample 
grass for grazing animals, but he did not specify the grass names, species, 
or forms of plant life (Thompson 1996). An 1874 magazine article noted 
that trees were absent on the mesas of the island (Browne 1874). The U.S. 
Coast Survey documents only reference grasses in general terms and never 
specify if the grasses are native to California (Greenwall 1860; Forney 1872a). 
An Overlander article refers to the presence of alfileria, a non-native herb 
(perhaps Erodium cicutarium) found in the non-native annual grasslands 
(Browne 1874). This is the earliest document this study found indicating the 
presence of a non-native grassland species on Santa Rosa Island. In the first 
systematic survey of northeastern Santa Rosa Island, Brandegee identified 
eleven grasses (1888). Six of these grasses are native to California; five are 
non-native (Table 1). Some of the non-native grasses now common on the 
island were not listed in the 1888 Santa Rosa Island flora, including Bromus 
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rubens and Avena fatua (Cole and Liu 1994), even though Brandegee listed 
these grasses in the historical floras of neighboring California Islands (1890). 
Brandegee also listed non-native annual herbs, including thistles such as 
Centaurea melitensis, Sonchus oleraceus, and Sonchus asper (1888).

Table 1.—Grasses Listed in the 1888 Flora of Santa Rosa Island (SRI). 
(Brandegee 1888)

Brandegee’s Plant
Name

Possible Modern 
Synonym

California 
Native

Common 
Name

Now on 
SRI

Stipa setigera, Presl. Nassella neesiana Non-native
Uruguayan 

needle grass
No

Agrostis verticillata, Vill. Agrostis viridis Non-native water bent Yes

Agrostis Scouleri, Trin. Agrostis exarata Native Bentgrass Yes

Koeleria cristata, Pers. Koeleria macrantha Native June grass Yes

Distichlis spicata, L. No Change Native salt grass Yes

Bromus Hookerianus, Thurb. Bromus carinatus Native
California 

brome
Yes

Elymus condensatus, Presl. Leymus condensatus Native giant rye Yes

Agroppyrum repens, Beauv. Elytrigia repens Non-native quack grass No

Hordeum murinum, L. No Change Non-native Foxtail Yes

Festuca microstachys, Nutt. Vulpia microstachys Native Pacific fescue No

Festuca myurus, L. Vulpia myurus Non-native foxtail fescue Yes

Sources: Brandegee 1888; Hickman 1993; Jepson Flora Project 2018, Junak et al. 
1997; Tropicos 2018.

Cacti Patches
By the 1870s, cacti were widespread across the island. The 1860–1873 U.S. 
Coast Survey mapped cactus patches across the islands. Some cactus patch-
es were mixed with oak brush and other cactus patches were isolated. The 
isolated patches averaged 46,000 m2 (Peirce 1872). This study speculates that 
Opuntia spp., prickly pear cacti, dominate these cactus patches, because 
prickly pear species are common throughout the western United States 
(Defelice 2004). Brandegee’s (1888) flora listed one type of cactus on Santa 
Rosa Island, Opuntia engelmannii, Salm., (?) littoralis, Engelm. Today, bota-
nists classify this cactus as Opuntia littoralis v. littoralis, coastal prickly pear 
(Hickman 1993). The cactus scrub also may have contained Opuntia oricola, 
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tall prickly pear, and Opuntia prolifera, coastal cholla. Although these cacti 
are not listed in Brandegee’s nineteenth-century flora of Santa Rosa Islands, 
O. oricola and O. prolifera are native cacti on the island (Junak et al. 1997).

In the rangelands of the western United States, native Opuntia spp. may 
become weedy (Defelice 2004). Opuntia spp. have fleshy leaves that are often 
covered with spines (Figure 6). In rangeland areas, domesticated animals, 
such as sheep and cattle, may selectively graze on other species and leave 
Opuntia spp. (Goeden, Fleschner, and Ricker 1968). Animals can detach the 
cactus leaf pads that then take root and spread the cactus scrub (Defelice 
2004). Photos of Santa Catalina Island taken in the 1880s show widespread 
Opuntia littoralis in overgrazed areas of coastal sage scrub (Minnich 1980). 
Historically, Opuntia spp. were widespread in degraded rangelands on 
neighboring Santa Cruz Island until researchers introduced cochineal 
insects as a bio-control in the twentieth century (Goeden, Fleschner, and 
Ricker 1968). The widespread areas of cactus on Santa Rosa Island in the 
nineteenth century were likely due to overgrazing by domesticated sheep 
and cattle (Junak, S., Santa Barbara Botanic Garden’s Herbarium Curator, 
2011, in-person conversation).

In Southern California, native Opuntia spp. are found in coastal sage scrub 
and chaparral (Jepson Flora Project 2018). Today, on the California Channel 
Islands, Opuntia spp. are typical in coastal sage scrub, not in chaparral (Clark 
et al. 1990; Junak et al. 2007). Coastal sage scrub covers approximately 20 
percent of Santa Rosa Island (Clark et al. 1990; Junak et al 2007). In relevé 
samples of coastal sage scrub, Opuntia littoralis, had a frequency of 9.4 per-
cent, and a relative importance value of 0.3 percent (Clark et al. 1990). On 
Santa Rosa Island, Opuntia spp. may also be typical in coastal bluff scrub 
(Junak et al. 2007), but they were absent from surveys of the coastal bluff 
scrub in 1988 (Clark et al. 1990). On Santa Catalina Island and San Clemente 
Islands, south of Santa Rosa Island, Opuntia spp. dominate maritime cactus 
scrub (Junak et al. 2007). Santa Rosa Island is too far north for maritime 
cactus scrub, and Santa Rosa Island vegetation does not have the Opuntia 
species richness (Junak et al. 2007). Today, Opuntia spp. are commonly as-
sociated with coastal sage scrub, and the historical patches of Opuntia spp. 
are no longer dominant across wide areas of the island (Junak et al. 2007).

Discussion and Conclusion
Synthesis
Comparing mid-1800s plant cover with current plant cover, this study found 
that the Santa Rosa Island’s woody plant cover has been relatively stable in 
location and type. The twentieth-century aerial photos and satellite images 
show that the native woody species, especially trees, are on steep slopes 
and canyon bottoms (Hauselt 2003), which is consistent with the archival 
documents. The native woody species, trees and shrubs, were confined to 
steep slopes during the mid-1800s (Greenwall 1860; Forney 1872a; Forney 
1872b; Brandegee 1888). This distribution may have been due to intense 
grazing or non-anthropogenic processes, such as temperature and mois-
ture constraints. The documents do not reveal whether the distribution of 
native woody species was limited to the slopes before the establishment of 
domesticated grazing, or if it was reduced to the slopes with the onset of 
sheep grazing in the mid-1800s.

Unlike the woody plant cover, the non-woody plant cover has changed over 
time. Today, non-native annual grasslands generally cover the flat areas 
of the island (Clark et al. 1990; Junak et al. 2007). The grasslands include 
a variety of native grasses, non-native grasses such as Avena barbata and 
Bromus diandrus, and non-native herbaceous plants such as Silene gallica 
and Sonchus oleraceus (Clark et al. 1990; Kindsvater 2010). The historical 
documents show non-native annual grasslands establishing on the island by 

Figure 6.—Opuntia littoralis, coastal pricklypear cactus on Santa Catalina Island, 
California in 2003. (Photo courtesy of Gary A. Monroe © 2010)



the mid-1800s (Brandegee 1888). Grasslands were probably on flat terrain, 
but the species composition was likely transitioning due to the ongoing 
disturbances of intense grazing, periodic nineteenth-century droughts, 
and the introduction of non-native species (HilleRisLambers 2010). Al-
though Brandegee’s flora included reference to some non-native grass and 
herbaceous species that are common today, such as Hordeum murinum and 
Centaurea melitensis (Brandegee 1888), the flora list did not include other 
non-native grasses that are now common on the island, such as Bromus 
rubens and Avena fatua. Thus, the current grassland composition was not 
fully established by the mid-1800s. Like the non-native grasses, the role of 
native Opuntia spp. has changed. Probably due to selective grazing (Defelice 
2004), Opuntia spp. patches were widespread in the mid-1800s (Peirce 1872). 
In the subsequent 150 years, the role Opuntia spp. played was significantly 
reduced. Now, it is a minor component of the island’s coastal sage scrub 
(Clark et al. 1990; Junak 2007).

Shortcomings of Historical Documents
As with all studies using archival sources, it is challenging to use archival 
sources to establish a baseline plant cover for the island when the intentions 
of the nineteenth-century authors did not mirror the goals of the study. The 
archival sources provide non-numeric, unstructured descriptions of the plant 
cover. For example, the magazine and newspaper articles were not scientific 
studies. The newspaper and magazine articles discussed only a few notable 
plants and provided some general landscape descriptions (Browne 1874; 
Kinsell 1891; K 1893). These articles did not critically analyze the activities on 
the island, nor did they describe plant cover, beyond brief notes. The charge 
of the U.S. Coast Survey was to develop navigation charts that included 
geodesy, topography, and hydrography (Reithmaier 2001). Although plant 
cover was not the primary focus of the U.S. Coast Survey maps, the maps 
were useful in that they show areas of oak and cactus.

Analysis of the historical documents was also challenging due to the lack of 
systematically collected information. The coastal surveyors noted specific 
plants near some survey points, but not at all survey points (Greenwall 
1860; Forney 1872a; Forney 1872b). For example, Forney did not state how 
he collected the plant cover data for the 1872 map, but the cartographer did 
state how he mapped the information (Peirce 1872). Additionally, researchers 
have questioned the spatial accuracy of other California Coast Survey maps 
(Grossinger 2001). Brandegee, for example, surveyed only part of Santa Rosa 
Island (1888) and did not state how he collected flora information.

Another challenge was that the terms and descriptions of the plant species 
and plant cover were often inconsistent with modern botanical names 
(Edmonds 2001). For instance, the journalists referred to the plants with 
general, common names, such as “alfilaria” and “wild oats” (Browne 1874). 
Additionally, the scientific nomenclature of plant names has changed through 
time. Some of the scientific species names listed in the Brandegee flora have 
several synonyms. For instance, Brandegee listed Agroppyrum repens (1888), 
but Junak et al. refers to it as Elytrigia repens (1997), and the Jepson Flora 
Project refers to it as Elymus repens (2018).

Conclusion
Despite the problems with interpreting historical documents, they are 
among the best sources available to characterize the spatial distribution of 
plant cover on Santa Rosa Island during the mid-1800s. With the initial 
disruption of sheep and cattle grazing, the mid-1800s was an important time 
period in the establishment of the current island plant cover. The archival 
sources show how the plant cover, especially non-native grasses and cacti, 
was still in flux. Researchers and scientists can use this general background 
information for the management and restoration of native plant cover on 
Santa Rosa Island.
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